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PREFACE 


This  volume  is  the  last  of  the  first  series  of  the  present  work.  That  the 
promises  enumerated  in  the  first  preface  have  been  fulfilled  can  readily  be  ascer- 
tained by  referring  to  the  voluminous  index  given  at  the  end  of  the  present 
volume — a  mass  of  literature  probably  never  before  brought  together  within  the 
limits  of  six  books.  The  work  presents  "all  the  general  diseases  usually  described 
in  text-books"  and  besides  what  progressive  features  the  past  decade  has  fur- 
nished. A  number  of  subjects  contain  no  excerpts  from  literature;  in  such  in- 
stances the  chief-  and  department-  editors  have  found  it  more  advantageous 
to  incorporate  the  new  ideas  recently  contributed  by  investigators  within  the  text 
proper.  In  some,  indeed,  nothing  but  new  facts  could  be  introduced,  so  radically 
did  the  modem  conception  of  the  given  subject  differ  from  the  older.  On  the 
other  hand,  some  subjects  could  not  be  granted  excerpt  matter,  because  investiga- 
tion had  given  them  but  little  if  any  attention  during  the  last  decade,  or  because 
nothing  new  had  been  contributed. 

Surgical  subjects  have  been  given  space  corresponding  with  their  practical 
importance.  The  aim  has  not  been  to  repeat  what  any  physician  already  has 
several  times  upon  his  shelves — the  classic  procedures  incorporated  in  books  on 
minor  surgery  and  repeated  in  the  larger  works,  such  as  ligations,  amputations, 
resections,  etc. — but  under  each  surgical  disease,  the  special  procedure  indicated, 
besides  the  mere  mention  of  the  necessity  of  such  an  operation  as  amputation, 
resection,  etc.,  is  also  furnished  when  such  a  special  procedure  has  been  devised. 
The  subject  of  "Obstetrics"  is  replete  with  subdivisions  which  are  but  seldom  if 
ever  modified  and  which  represent  the  foundation  of  every  accoucheurs  education. 
All  these  have  not  been  incorporated  within  the  limits  of  the  Cyclopedia.  The 
various  articles  given  bear  upon  the  subdivisions  which  are  undergoing  progress- 
ive change  and  are  intended  to  convey  views  that  are  iu  keeping  with  progress 
elsewhere.  As  regards  "Therapeutics,"  the  subjects  considered  represent  the 
remedies  still  more  or  less  used,  our  text-books  being  replete  with  agents  which 
may  be  said  to  be  obsolete,  from  the  fact  that  they  have  been  replaced  by  others 
of  far  greater  efficacy.  The  various  specialties  have  received  due  attention,  the 
aim  being  to  furnish  the  general  practitioner  with  a  clear  outline  of  the  entire 
field  of  practical  medicine. 

The  editor  thought  it  necessary,  when  he  projected   tlie  work,  to  eliminate 

individual  symptomatic  manifestations  as  special  subjects  and  to  only  consider 

these  under  the  diseases  of  which  they  form  part.     The   first  preface  specifies 

(iii) 


this  feature  of  the  general  plan.  By  saving  space  elsewhere,  however,  he  was  able 
to  introduce  many  subjects,  such  as  deaf-mutism,  eclampsia,  menopause,  etc., 
which  usually  receive  but  scant  notice  in  text-books,  and  series  of  disorders  such 
as  hypnotism,  hysteria,  etc.,  which  are  seldom  treated  separately  in  such  works. 
Indeed,  it  may  truthfully  be  claimed  that  the  Cyclopedia  contains  more  than  was 
promised,  and  that  without  imposing  upon  its  reader  additional  expense. 

The  sixth  volume  contains  a  large  number  of  valuable  articles,  most  notable 
of  which  are  "Diseases  of  the  Stomach,"  by  Prof.  D.  D.  Stewart,  of  Philadelphia; 
"Surgery  of  the  Stomach  and  Intestines,"  by  Prof.  W.  W.  Keen  and  Dr.  M.  B. 
Tinker,  of  Philadelphia;  "Surgery  of  the  Spine,"  by  Prof.  E.  H.  Sayre,  of  New  York; 
"Syphilis,"  by  Prof.  G.  F.  Lydston,  of  Chicago;  "Surgery  of  the  Urinary  System," 
by  Prof.  J.  W.  White  and  Dr.  A.  C.  Wood,  of  Philadelphia;  "Diseases  of  the  Uterus," 
by  Prof.  H.  T.  Byford,  of  Chicago;  and  "Diseases  of  the  Uterine  Adnexa,"  by  Prof. 
E.  E.  Montgomery,  of  Philadelphia;  "Wounds  and  Injuries  of  the  Chest,"  by  Prof. 
L.  A.  Stimson  and  Dr.  E.  L.  Keyes,  Jr.,  of  New  York;  and  "Yellow  Fever,"  by  Sur- 
geon-General Wyman,  of  Washington.  To  all  these  gentlemen,  and  the  other  mem- 
bers of  the  editorial  staff,  the  editor  wishes  to  extend  expressions  of  sincere  gratitude, 
since  he  owes  mainly  to  their  co-operation  the  great  success  which  the  Cyclopedia 
can  claim  as  having  attended  its  career. 

Death  has  again  claimed  two  of  the  Annual  and  Cyclop-edia's  department 
editors,  whose  valued  contributions  have  been  greatly  appreciated  by  our  readers — • 
Prof.  Landon  Carter  Gray  died  on  May  8th  and  Prof.  Lewis  A.  Sayre  on  Septem- 
ber 21,  1900.  The  special  fields  to  which  they  devoted  their  efforts  thus  lost 
members  who  had  become  two  of  America's  most  brilliant  representatives,  and  the 
profession  at  large  two  of  its  greatest  educators. 

The  Editor. 
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STOMACH  AND  INTESTINES,  SUR- 
GERY OF. 

Surgery  of  the  Stomach. 

Preliminary  JIeasures.  —  When 
possible,  it  is  specially  desirable  to  clear 
the  intestinal  tract  by  a  thorough  purge, 
and,  as  preliminary  to  most  operations, 
it  is  of  great  advantage  to  wash  out  tjie 
stomach.  These  measures  are  of  unusual 
importance  in  gastric  surgery;  first,  be- 
cause they  lessen  the  danger  of  contami- 
nation of  the  peritoneum  by  the  escape 
of  the  gastric  contents,  and,  secondly, 
l)ecause  they  lessen  the  likelihood  of 
[lost-anffisthetic  vomiting  and  retching. 
These,  in  some  instances,  if  severe,  may 
entirely  defeat  the  end  of  the  operation 
by  causing  the  sutures  to  give  way. 

Surgical  Treatment  of  Gastric  Ulcer. 
— Surgical  treatment  may  ho  indicated 
in  certain  cases  of  non-perforating  gastric 
ulcer;  but  immediate  operation  is  always 
indicated  in  cases  of  perforating  ulcer. 
Operation  is  always  indicated  in  non-per- 
forating ulcers  which  give  rise  to  danger- 
ous and  repeated  hncmorrhage  and  ex- 
tremely severe  pain  and  intractable  vom- 
iting and  indigestion,  provided  all  med- 
ical measures  have  been  tried  without 
avail.  It  is  also  indicated  if  there  is  any 
suspicion  of  malignant  degeneration.  In 
rase  of  haemorrhage,  operation  is  indi- 


cated only  when  the  loss  of  blood  has 
been  excessive,  whether  from  frequent 
small  hjEmorrhages  or  more  than  one  se- 
vere haemorrhage.  After  severe  haemor- 
rhage excision  of  the  ulcer  and  suturing 
by  Lembert  or  Halsted  sutures  is  probably 
the  preferable  operation,  for  erosion  of  a 
large  blood-vessel  is  usually  present.  In 
less  severe  hsmorrhages  gastro-enteros- 
tomy  or  pyloroplasty  may  be  performed; 
these  operations,  by  favoring  emptying 
of  the  stomach,  tend  to  put  the  ulcer  at 
rest,  and  in  some  instances  have  been 
combined  with  excision,  it  has  been 
thought,  with  advantage. 

The  duration  of  life  after  perforation 
of  the  stomacli  may  be  estimated  at 
twenty-four  liours;  hence  the  impor- 
tance of  early  and  distinct  diagnosis  can- 
not be  exaggerated.  The  shock  follow- 
ing perforation  is  severe,  and  its  effects 
can  be  observed  to  increase  so  rapidly 
tliat  it  is  apparent  the  chances  of  suc- 
cess are  diminishing  in  direct  proportion 
to  the  length  of  time  that  is  allowed  to 
elapse  between  the  occurrence  of  tlie  in- 
jury and  its  repair  by  surgical  means. 
Mor.se  (Brit.  Med.  Jour.,  Feb.  13,  '97). 

The  most  important  factor  influencing 
the  result  of  a  laparotomy  for  a  per- 
forated gastric  ulcer  is  the  length  of 
time  which  has  elapsed  since  the  perfora- 
tion. In  no  recorded  case  has  recovery 
ensued  if  the  operation  has  been  post- 
poned for  more  than  twenty-four  hours 
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unless  extensive  peritoneal  adhesions  ex- 
isted prior  to  the  perforation.  F.  S. 
Toogood   (Lancet,  Jan.   15,  '98). 

Twenty-one  cases  of  simple  ulcer  of  the 
stomach  personally  operated  upon  with 
but  a  single  death.  The  indications  for 
operation  are  recurrence  of  ulceration 
with  marked  deterioration  of  general 
health;  resistance  to  medical  treatment 
followed  scrupulously  for  a  long  period; 
intense  pain,  especially  when  accom- 
panied by  obstinate  vomiting;  recurrent 
hEEmatemesis;  emaciation  and  cachexia; 
gastric  dilatation;  the  formation  of  a 
palpable  tumor,  and  the  development  of 
an  extensive  adhesive  peritonitis.  Gas- 
tro-enterostomy  is  preferred,  and  is  ap- 
plicable in  all  cases,  no  matter  what  may 
be  the  state  of  the  lesion.  Trieomi  (Re- 
vue de  Chir.,  Feb.  10,  '99). 

Cases  of  gastric  ulcer  occurring  at  the 
Massachusetts  General  Hospital  during 
the  years  1888-98,  inclusive,  studied.  In 
187  cases  haemorrhage  was  present  in  81 
per  cent.,  and  caused  death  in  17  per 
cent,  of  the  male  patients,  but  only  in 
1.27  per  cent,  of  the  females.  No  woman 
under  thirty  years  of  age  died  of  haemor- 
rhage. Perforation  occurred  in  3.2  per 
cent,  of  the  cases,  and  all  of  these  proved 
fatal.  Of  114  patients,  80  per  cent,  were 
discharged  cured  or  relieved,  but  at  the 
end  of  an  average  of  five  years  only  40 
per  cent,  remained  well.  The  mortality 
in  these  from  gastric  disease  was  20  per 
cent.  Among  the  males  it  was  30  per 
cent.;  with  the  females,  9  per  cent.  The 
mortality  of  8  per  cent.,  and  the  failure 
of  medical  treatment  to  effect  a  lasting 
cure  in  60  per  cent,  of  the  patients,  indi- 
cate the  need  of  surgical  intervention  in 
other  than  emergency  cases  of  this  dis- 
ease. Greenough  and  Joslin  (Amer.  Jour. 
Med.  Sci.,  Aug.,  '99). 

Gastric  ulcer  occurs  in  5  per  cent,  of 
the  community,  and  the  mortality  of 
this  condition  is  from  10  to  50  per  cent. 
As  soon  as  gastric  ulcer  is  diagnosed  the 
patient  should  be  informed  of  the  seri- 
ous nature  and  the  necessity  of  careful 
treatment,  rest  in  bed,  and  long-con- 
tinued care  in  diet.  Personal  mortality 
from  surgical  treatment  iu  this  condi- 
tion is  about  5  per  cent.  Probably  7 
per  cent,  represents  the  mortality  in  all 


cases  of  htemorrhage.    A.  W.  Mayo  Rob- 
son  (Lancet,  Feb.  9,  1901). 

Perforation  in  Gastric  Ulcer. — 
Perforation  may  perhaps  be  considered 
the  most  dangerous  complication  of  gas- 
tric ulcer.  Welch  has  placed  the  entire 
mortality  from  gastric  ulcer  at  15  per 
cent.,  and  he  states  that  6.6  per  cent,  of 
the  cases  die  from  perforation. 

The  diagnosis  is  usually  not  difficult. 
It  is  based,  first,  upon  the  history  of  the 
illness  in  which  there  have  almost  in- 
variably been  present  the  symptoms  of 
gastric  ulcer  or  of  chronic  gastric  ca- 
tarrh; and,  secondly,  upon  the  severe 
pain  which  is  located  in  the  left  hypo- 
chondrium  or  epigastrium,  and  is  often 
accompanied  by  vomiting  and  collapse. 
(See  Stomach,  Diseases  of.) 

Perforation  is  met  with  more  fre- 
quently in  the  anterior  wall  and  more 
commonly  near  the  cardia  than  the- 
pylorus.  In  some  cases  perforation  of 
both  walls  has  been  found.  During  the 
first  sixteen  years  after  Mikulicz  per- 
formed the  first  operation  78  operations 
were  reported,  but  in  recent-  years  the 
number  of  operations  have  rapidly  in- 
creased until,  in  the  year  following  May, 
1898,  57  operations  were  reported.  This 
is  probably  due  to  the  fact  that  phy- 
sicians recognize  the  condition  earlier 
and  promptly  call  surgical  aid  rather 
than  that  the  number  of  cases  of  perfora- 
tions has  increased.  As  a  rule,  perfora- 
tion occurs  very  suddenly  without  any 
apparent  exciting  cause,  although  vio- 
lent exertion  or  traumatism  have  some- 
times been  the  immediate  cause. 

Gastric  ulcer  is  one  of  the  commonest 
of  diseases,  it  having  been  estimated 
that  of  the  population  of  Europe  4  or  5 
per  cent,  labor  under  it.  Some  have 
estimated  as  high  as  13  per  cent.,  and 
Fiedler,  who  examined  post-mortem 
2200  stomachs,  found  ulceration  or  its. 
scar  in  20  per  cent,  of  the  women  and; 
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1  Vj  per  cent,  of  the  men.  Ewald  says 
that  ulcer  forms  especially  in  the  greater 
ciir\ature  and  in  the  pyloric  region. 
The  ulcer  is  usually  single,  but  two  or 
more  may  be  present,  and  Orth  says  that 
in  20  per  cent,  of  the  patients  with  gas- 
tric ulcer  more  than  one  ulcer  is  pres- 
ent. Weir  and  Foote  (iled.  News,  Apr. 
25,  '96). 

Operative  interference  is  called  for  in 
uncomplicated  cases  when  medical  treat- 
ment fails  and  the  life  of  the  patient 
is  endangered,  but  the  more  important 
place  for  surgery  is  reserved  in  cases  of 
cicatricial  pyloric  stenosis,  with  or  with- 
out dilatation,  in  cases  where  haemor- 
rhages occurring  frequently  put  the  pa- 
tient's life  in  danger,  in  cases  where  the 
sjTnptoms  are  referred  to  perigastric 
adhesions,  and,  last,  after  perforation. 
In  the  last  named  the  operation  must 
be  undertaken  within  twelve  hours. 
The  dangers  of  operations  have  to  be 
measured  in  each  ca.se  according  to  cir- 
cumstances. \V.  KiJrte  (Deut.  med. 
Wochen.,  Mar.  21,  1901). 

Indications  for  .surgical  interference 
in  gastric  ulcer:  1.  Acute  haemorrhages 
should  rarely  be  treated  by  operation. 
When,  however,  haemorrhage  frequently 
repeats  itself,  even  if  severe  in  amount, 
it  will  demand  operative  treatment  as 
soon  as  its  recurrent  character  is  plain. 
2.  Small,  frequent  hicmorrhagcs,  threat- 
ening anaemia,  clearly  indicate  opera- 
tion. 3.  Perforation  of  the  stomach, 
either  acute,  with  general  peritonitis,  or 
chronic,  with  surrounding  adhesions  and 
perigastritis,  demands  instant  operation. 
4.  \\hcn  an  ulcer  runs  a  chronic  course 
with  a  strong  tendency  to  recurrence, 
so  that  the  patient's  capacity  for  work 
and  for  the  enjoyment  of  life  is  dimin- 
ished, an  operation  is  indicated.  Cabot 
(Boston  Med.  and  Surg.  Jour.,  Aug.  29, 
1901). 

in  cases  of  ])prf(irat<"d  gastric  ulcer 
treated  by  operation  the  percentage  of 
recoveries  in  the  han<ls  of  those  accus- 
tomed to  operate  is  between  forty-Mvi' 
and  fifty.  The  sooner  the  operation  is 
done  the  better  will  be  the  chances  of 
recovery.  Of  .Mayo  Kobson's  fi  cases,  .3 
were  operated  upon  within  24  hours  and 
recovered;    3  after  24   hours  and  died. 


Of  Ulster's  list,  S  cases  were  operated 
upon  within  12  hours,  with  64  per  cent, 
of  recoveries;  6  after  12  hours,  with 
33  per  cent,  of  recoveries.  The  disease 
is  more  common  in  men  than  is  gener- 
ally supposed.  The  writer  reports  4  cases 
of  his  own,  2  of  which  were  operated 
upon  within  13  hours  and  1  recovered. 
The  other  2  were  operated  upon  re- 
spectively 18  and  31  hours  after  per- 
foration and  both  died.  MaunscU  (Brit. 
Med.  Jour.,  March  23,  1901 ) . 

Operation. — As  soon  as  the  diagnosis 
is  established  with  any  degree  of  cer- 
tainty, all  food  should  be  withheld  and 
preparation  should  be  made  lor  imme- 
diate operation.  When  the  diagnosis  is 
considered  absolutely  certain,  the  in- 
cision is  perhaps  best  made  parallel  to 
the  border  of  the  ribs,  as  most  gastric 
ulcers  perforate  near  the  cardia  and  les- 
ser curvature.  In  case  of  doubt,  a  me- 
dian incision  would  be  preferable.  Care- 
ful search  should  then  be  made,  first  of 
the  anterior  wall  of  the  stomach,  be- 
ginning near  the  cardia,  taking  next  the 
pylorus,  and,  finally,  the  posterior  wall, 
the  positions  named  being  given  in 
order  of  the  relative  frequency  of  per- 
foration. The  edges  of  the  ulcer  are  in- 
verted and  one  or  two  rows  of  Halsted 
or  Lembert  sutures  are  inserted.  The 
excision  of  the  ulcer  is  unnecessary  in 
the  great  majority  of  cases.  Special  care 
should  be  taken  that  the  entire  ulcer  is 
invaginated,  and  careful  search  should 
be  made  for  a  second  perforation  or 
dangerously  thin  area.  Needless  fatali- 
ties have  resulted  from  the  neglect  of 
both  of  these  precautions.  If  it  is  im- 
possible to  invaginate  the  edges  of  the 
ulcer,  they  may  be  drawn  together  by 
sutures  as  a  cutaneous  wound  would  be 
sutured,  and  in  case  of  possible  insecure 
suture,  an  omental  graft  may  be  sewed 
over  as  an  additional  safeguard.  In  case 
neither  of  these  procedures  is  possible, 
because  of  the  fixation  of  the  stomach 
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by  adhesions  or  great  inflammatory 
thickening,  the  abdominal  cavity  should 
be  walled  o£E  by  iodoform  gauze  and  a 
drainage-tube  introduced  down  to  the 
ulcer.  The  resulting  fistula  will  usually 
close  spontaneously,  or,  if  necessary,  it 
may  be  closed  by  a  later  plastic  opera- 
tion. After  suturing  the  ulcer  the  most 
thorough  cleansing  of  the  peritoneal 
cavity  is  of  the  utmost  importance; 
thorough  flushing  with  large  quantities 
of  warm  sterile  salt  solution  should  be 
carried  out  and  any  suspicious  spots  may 
be  wiped  clean  with  gauze.  In  order 
that  all  parts  of  the  abdominal  cavity 
be  reached  it  may  be  necessary  to  sepa- 
rate peritoneal  adhesions,  and  in  some 
cases  counter-openings  may  be  made. 
Drainage  is  usually  desirable,  not  only 
from  the  site  of  operation,  but  also  from 
the  pelvis. 

In  the  after-treatment  of  the  cases 
external  heat,  stimulating  enemata,  sub- 
cutaneous use  of  stimulants,  and  intrav- 
enous infusions  of  salt  solution  may  be 
called  for  if  severe  shock  is  present.  In 
order  to  give  the  stomach  rest,  nourish- 
ment is  usually  given  by  nutrient  en- 
emata for  the  first  five  or  seven  days. 
Capsulated  collections  of  pus,  which 
sometimes  result  from  peritoneal  infec- 
tion, are  best  opened  from  an  external 
incision,  as  the  separation  of  adhesions 
may  give  rise  to  general  infection.  Suc- 
cess in  this  operation  depends  mainly 
upon  early  diagnosis  and  operation  and 
thorough  cleansing  of  the  peritoneal 
cavity. 

Patients  operated  upon  within  twelve 
hours  from  the  time  of  perforation  have 
excellent  prospects  for  recovery,  the 
mortality  being  about  16  per  cent,  in 
cases  operated  upon  since  1896.  Other 
factors  of  importance  are  the  condition 
of  the  patient  at  the  time  of  operation, 
the   amount   of   food   contained   in   the 


stomach  at  the  time  of  perforation,  and 
the  skill  of  the  operator.  The  entire 
mortality  in  the  cases  thus  far  reported 
has  been  about  49  per  cent. 

Seventy-eight  cases  of  operation  for 
perforated  gastric  ulcer  collected  by  per- 
sonal assistant,  Dr.  Tinker,  as  compared 
w  ith  the  78  collected  by  Weir  and  Foote 
in  1896. 

1.  Age  and  sex:  Of  Keen  and  Tinker's 
78  cases,  9  were  men  and  61  women;  in 
8  cases  the  sex  was  not  recorded.  All 
the  men  were  over  25  years  of  age.  Of 
the  women,  41  were  under  25  and  only 
16  over  that  age.  The  age  was  not 
stated  in  4  cases. 

2.  The  site  of  perforation  was  in  the 
following  situations  in  decreasing  order 
of  fiequeucy:  On  the  anterior  wall,  near 
the  cardia,  near  the  lesser  curvature, 
near  the  pylorus,  and  on  the  posterior 
wall. 

3.  Ulcers  not  found:  The  number  of 
eases  in  which  the  ulcer  was  not  found 
at  the  time  of  operation  has  been  very 
much  less  in  recent  cases  than  in  those 
reported  a  few  years  ago.  This  has 
been  partly  due  to  the  fact  that  more 
recent  operators  have  had  less  hesitation 
in  breaking  down  adhesions. 

4.  The  mortality  has  been  progress- 
ively reduced.  Of  Weir  and  Foote's 
eases,  55  died  and  23  recovered,  giving 
a  mortality  of  70.51  per  cent.  Of  the 
cases  collected  by  Keen  and  Tinker,  28 
died  and  50  recovered:  a  mortality  of 
35.89  per  cent. 

5.  The  mortality  in  relation  to  time 
of  operation:  An  analysis  of  the  156 
eases  shows  the  following: — 


TIME  OF  Opera- 
Perforation. 

TOTAL. 

Died. 

Recov- 

Per- 
centage 

OF    MOK- 

Under  12  hours 
12  to  24  hours... 
24  to  48  houi'S... 
Over  48  hours.. 
>Iot  stated 

40 

33 
27 
3-3 
14 

14 
21 
21 
17 
10 

.3.5 
12 

6 
16 

* 

2S..57 
63.63 

Total 

156 

83 

73 

53.20 

If  one  wishes  to  have  any  reasonable 
prospect  of  recovery,  the  case  must  be 
operated  on  within  the  first  twelve  hours. 
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and  practically  the  earlier  the  better.  W. 
W.  Keen  (N.  Y.  Med.  Jour.,  May  7  and 
21,  June  4  and  11,  '98). 

There  is  a  very  marked  reduction  in 
the  death-rate  since  the  introduction  of 
operative     procedures     in     1880.      Eaj-Iy 
series  of  cases  gave  a  mortality  of  71.51 
per  cent,  as  against  40  per  cent,  in  the 
later  cases.    There  is  an  immense  differ- 
ence in  the  mortality  the  earlier  opera- 
tion  is   done.     Within   twelve   hours   of 
the    perforation    the    mortality    was    re- 
duced to  19.23  per  cent.    The  perforation 
was  found   in  the  anterior  wall  in   125 
cases  out  of  240  collected;     in  the  pos- 
terior wall  in  32  cases;    near  the  lesser 
cunature  in  61;    near  the  cardia  in  74; 
near    the    pylorus    in    40    cases.      These 
figures  of  operative  cases  are  in  striking 
contrast  to  Welch's  obser\'ations  in  the 
post-mortem  room.     Of  793  cases,  523  in 
nearly    equal    proportions    were    in    the 
posterior  wall   and   in   the   lesser   curva- 
ture.    C.  E.  Armstrong   (Montreal  Med. 
.Jour.,  Aug.,  1900). 
Gastrolysis. — -Gastrolysis — i.e.,  freeing 
the  stomach  from  adhesions — is  an  opera- 
tion that  has  been  found  necessary  in  a 
considerable  number  of  cases  in  which 
extensive  adhesions  have  given  rise  to  de- 
cided disturbances  of  digestion  or  to  se- 
vere pain. 

There  are  no  positively  distinctive 
symptoms  of  this  condition,  and  conse- 
ipiently  the  diagnosis  is  very  difTicult. 
The  cause  of  trouble  has  seldom  been 
determined  before  operation.  Strong, 
band-like  adhesions  may'give  rise  to  con- 
striction or  obstruction  of  the  bowel. 

By  far  the  most  common  cause  of  such 
adhesions  is  gastric  ulcer,  but  they  may 
result  from  a  peritonitis  or  from  inflam- 
matory conditions  involving  neighbor- 
ing organs,  such  as  the  colon,  pancreas, 
si)leen,  liver,  gall-bladder,  or  abdominal 
wall.  Another  cause  is  injury,  whether 
operative  or  accidental. 

Operation.  —  Coeliotomy  and  division 
of  the  bands  or  breaking  up  the  adhe- 
sions is  usually  followed  by  perfect  re- 


lief. As  hemorrhage  sometimes  results 
from  the  division  of  adhesions,  it  is  best 
to  cut  band-like  adhesions  between  liga- 
tures when  possible.  The  denuded  sur- 
face left  by  the  separation  of  adhesions 
should  be  covered  with  omentum  if  pos- 
sible to  prevent  their  forming  again. 
In  certain  cases  of  very  extensive  adhe- 
sions, producing  hour-glass  contraction 
of  the  stomach  or  stenosis  of  the  pylorus, 
gastroplasty  or  resection  may  be  neces- 
sary. 

Gastroplication,  or  Gastrorrhaphy. — 
Gastroplication  (this  term  being  prefer- 
able) is  an  operation  which  consists  in 
making  a  fold  in  the  stomach-wall  and 
sutvtring  it,  for  the  relief  of  chronic  dila- 
tation. If  the  dilatation  is  due  to  malig- 
nant pyloric  stenosis,  pylorectomy,  gas- 
tro-enterostomy,  or  gastrectomy  would  be 
indicated  instead  of  this  operation.  In 
dilatation  resxilting  from  non-malignant 
stenosis  pyloroplasty  would  probably  be 
the  preferable  operation.  Gastroplica- 
tion is  thus  mainly  limited  to  the  treat- 
ment of  those  cases  in  which  stenosis  is 
not  present  and  in  which  the  dilatation 
is  excessive. 

Operation. — After  opening  the  abdo- 
men the  anterior  wall  of  the  stomach  is 
folded  on  itself  by  lifting  up  the  greater 
curvature  to  the  lesser  curvature,  and  it 
is  held  in  this  position  by  two  or  more 
rows  of  sutures.  Certain  operators  pre- 
fer the  use  of  purse-string  sutures. 
Sufficient  time  has  not  elapsed  to  deter- 
mine definitely  the  permanent  results  of 
this  operation,  but  the  unanimous  ver- 
dict of  those  who  have  performed  the 
operation  is  in  its  favor.  Seventeen 
operations  have  thus  far  been  reported, 
with  only  one  death. 

Gastropexy. — Gastropexy  is  the  term 
used  to  designate  the  operation  for  fix- 
ing the  stomach  to  the  anterior  abdomi- 
nal wall  by  suture.     The  operation  has 
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been  performed  for  the  relief  of  gastrop- 
tosis,  or  sagging  of  the  stomach  (Gle- 
nard's  disease),  which  is  with  difficulty 
distinguished  from  dilatation.  It  has 
been  successfully  performed  in  three 
eases,  but  gastroplication  or  gastro- 
enterostomy seems  to  be  preferred  in 
the  majority  of  cases. 

Gastro-gastrostomy,  gastroplasty,  and 
gastro-anastomosis  are  operations  per- 
formed for  the  relief  of  hour-glass  con- 
traction of  the  stomach. 

The  most  common  cause  of  hour-glass 
contraction  of  the  stomach  is  due  to  adhe- 
sions following  gastric  iilcer,  bnt  the  con- 
dition may  be  congenital  or  may  be  de- 
veloped in  adult  life  without  any  known 
cause.  A  differential  diagnosis  between 
this  condition  and  obstruction  due  to 
pyloric  stenosis  is,  in  many  cases,  almost 
impossible,  for  the  symptoms  of  these 
conditions  are  practically  identical.  If 
severe  disturbances  of  digestion  arise,  as 
is  often  the  case,  one  of  these  operations 
would  be  indicated. 

Gastro-gastrostomt.  • —  In  this  pro- 
cedure an  opening  is  made  in  each  of  the 
two  gastric  pouches,  and  a  free  com- 
munication is  established  between  them 
by  the  anastomosis  of  the  opening.  The 
operation  is  sometimes  known  as  Wol- 
fler's  operation  for  hour-glass  contrac- 
tion of  the  stomach.  It  has  been  per- 
formed in  five  cases,  with  one  death  re- 
sulting. In  gastroplasty  a  longitudinal 
incision  is  made  in  the  constricted  por- 
tion between  the  pouches  of  hour-glass 
stomach;  this  incision  is  stretched  at  a 
right  angle  and  sutured,  as  in  the 
Heineke-Mikulicz  operation  of  pylorop- 
lasty. It  has  been  successfully  per- 
formed in  seven  cases.  Watson,  of  Bos- 
ton, has  performed  the  operation  of  gas- 
tro-anastomosis in  one  case,  by  the  fol- 
lowing method:  The  pouches  of  the 
hour-glass   stomach   are    folded   on   the 


constricted  portion  as  a  hinge;  the  an- 
terior wall  of  the  stomach  is  incised  to 
give  access  to  the  double  septum  between 
the  pouches;  an  opening  is  cut  in  the 
double  septum,  which  is  then  sutured, 
and  the  incision  in  the  anterior  stomach- 
wall  is  closed.  In  case  of  adhesions  fix- 
ing either  pouch,  this  method  would,  of 
coiirse,  be  impossible.  The  three  oper- 
ations seem  to  be  equally  successful,  and 
the  one  selected  would  depend  entirely 
upon  the  conditions  found  in  each  case. 
Gastroplasty  would  perhaps  be  the 
simplest  operation  if  the  constriction 
was  not  great.  In  case  of  a  narrow  con- 
striction connecting  the  two  pouches 
gastro-gastrostomy  or  gastro-anastomosis 
would  probably  be  more  applicable, 
though  the  latter  would  be  impossible  in 
case  of  adhesions. 

In  liour-glass  stomach  gastro-anasto- 
mosis as  carried  out  by  Wolfler  is  the 
most  rational  and  tlie  safest.     It  estab- 
lishes a  broad   communication  between 
the  cardiac  and  pyloric  ends,  and  at  the 
same  time  lightens  the  task  of  expelling 
food   from   the   already   dilated   cardiac 
portion  by  the  deep  location  at  which 
the  anastomosis  is  established.     For  the 
last  reason  especially  it  is  to  be  preferred 
to  resection  and  pyloroplasty,  with  the 
establishment  of  the  anastomosis  nearer 
the     small     curvature.       J.     Hochenegg 
(Wiener  klin.  Woch.,  May  20,  '98). 
Gastrotomy. — The  term  "gastrotomy" 
has  sometimes  been  used  to  designate  an 
incision  into  the  abdomen,  but  ordinarily 
it  is  used  to  mean  an  incision  for  opening 
the  stomach. 

The  operation  is  performed  for  the  re- 
moval of  foreign  bodies  from  the  stom- 
ach; for  the  relief  of  stricture  of  the 
oesophagus;  for  exploration  in  case  of 
doubt  as  to  pathological  conditions 
within  the  stomach;  and  as  a  prelimi- 
nary to  certain  operations, — for  in- 
stance, Loreta's  method  of  divulsion 
for  stricture  of  the  pyloris  or  in  per- 
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forming  gastro-anastomosis  by  Watson's 
iretliod. 

Exploratory  gastrotomy  has  been  per- 
formed in  a  considerable  number  of 
cases  in  order  to  determine  the  diagno- 
sis of  pathological  conditions,  such  as 
haemorrhage  arising  from  erosion  of  the 
arteries  or  small  ulcers,  incipient  car- 
cinoma, polypi  of  the  mucous  mem- 
brane, and  other  obscure  conditions  in 
which  no  positive  diagnosis  could  be 
reached  by  other  means.  In  most  cases 
the  diseased  condition  has  been  found 
and  successfully  treated  and  recovery 
has  thus  far  followed  in  every  case.  The 
slight  danger  from  the  operation  and  the 
certainty  which  it  gives  as  to  the  cause 
of  trouble  makes  the  operation  thor- 
oughly justifiable. 

Instead  of  proceeding  for  months  in 
treatment  by  medication  of  obscure  gas- 
tric troubles  an  exploratory  operation 
should  be  undertaken.  In  this  way  car- 
cinoma of  the  stomach  could  be  discov- 
ered sufUciently  early  in  many  cases  to 
allow  of  removal,  which  would  probably 
result  in  permanent  cure.  This  procedure 
has  been  recommended  by  Kocher  and 
Keen.  Certain  cases  of  apparently  purely 
functional  disturbances  have,  in  some 
way,  been  relieved  by  exploratory  opera- 
tion. Ernest  Maylard  (Lancet,  Apr.  8, 
'99). 

Gastrotomy  for  the  removal  of  foreign 
bodies  is  indicated  when  there  is  severe 
or  continued  pain  or  discomfort  present, 
whether  accompanied  with  nausea,  vom- 
iting, and  haemorrhage  or  not.  It  is  also 
indicated  for  the  removal  of  such  for- 
eign bodies  as  cannot  pass  through  the 
intestinal  tract  or  can  only  pass  with 
great  risk.  Sharp  or  jagged  bodies,  such 
as  bits  of  glass,  pins,  knife-blades,  etc., 
have  often  been  well  tolerated  by  the 
stomach.  Concretions  of  smaller  bodies 
— such  as  fish-bones,  cherry-stones,  date- 
stones,  pebbles,  and  masses  of  hair — 
sometimes  give  symptoms  requiring  their 


removal.  As  a  rule,  any  concrete  sub- 
stance the  size  of  which  allows  it  to  pass 
the  cardia  will  pass  the  pylorus  without 
difficulty;  but  this  is  not  true  of  long 
bodies. 

Gastrotomy,  simple  incision  followed 
by  immediate  closure  of  the  stomach,  is 
done  first  and  principally  for  the  pur- 
pose of  removing  foreign  bodies  from 
the  gastric  cavity.  These  may  have  been 
swallowed  or  been  found  in  the  stomach. 
The  operation  is  indicated:  1.  If  the 
swallowed  body  is  not  smooth,  but  irreg- 
ular, with  sliarp  edges  which  may  injure 
the  tissues.  2.  If  it  is  too  large  to  pass 
through  the  pylorus  and  at  the  same 
time  gives  rise  to  disturbances:  pains, 
nausea,  vomiting,  etc.  3.  In  rare  in- 
stances in  order  to  examine  the  interior 
of  the  stomach  with  reference  to  the 
presence  of  malignant  superficial  neo- 
plasms, ulcers,  or  ruptured  blood-vessels 
in  the  case  of  profuse  hsemonhage.  Max 
Einhorn  (Med.  News,  Nov.  25,  '99). 

Very  frequently  the  foreign  body  may 
be  felt  through  the  abdominal  wall,  and 
the  history  of  the  case  generally  leaves 
little  doubt  as  to  the  diagnosis.  If  there 
is  any  question  as  to  the  cause  of  the 
condition  in  the  case  of  children,  insane 
persons,  etc.,  the  use  of  the  x-rays  will 
often  clear  up  the  doubt. 

Gastrotomy  for  the  relief  of  stricture  of 
the  oesophagus  may  be  necessary  in  cases 
in  which  it  is  impossible  or  undesirable 
to  dilate  by  means  of  a  bougie  passed  by 
the  mouth.  If  the  oesophagus  is  dilated 
or  pouched  above  the  stricture,  or  if  the 
stricture  is  situated  low  down  near  the 
stomach,  dilatation  is  often  practically 
impossible  except  after  gastrotomy.  A 
close  constriction  may  be  divided  by 
Lange's  specially  constructed  knife- 
blades  or  by  Abbe's  bowstring  method; 
in  other  cases  in  which  the  stenosis  is 
less  marked,  immediate  dilatation  by 
bougies  or  the  fingers  may  be  practiced. 
In  such  cases  it  is  sometimes  possible  to 
close  the  stnninrh   imtiicdiiilelv.     If  the 
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stricture  is  more  extensive,  however,  re- 
peated dilatation  is  generally  required, 
and  a  temporary  gastric  fistula  may  be 
established.  This  will  either  close  spon- 
taneously or  may  be  closed  by  a  subse- 
quent operation. 

Operations. — Abie's  Bowstring  Method. 
■ — A  firm  cord  is  passed  into  the  oesopha- 
gus through  the  mouth  or  —  perhaps 
better — through  an  opening  into  the 
oesophagus  in  the  neck;  it  is  carried 
through  the  oesophagus  into  the  stomach 
and  out  through  the  gastric  incision.  A 
bougie  is  then  introduced  to  the  site  of 
stenosis,  making  the  stricture  tense,  and 
the  string,  when  sawed  back  and  forth, 
divides  only  the  tense  stricture,  and  not 
the  relaxed  portion  of  the  oesophagus. 

Loreta's  operation  for  stenosis  of  the 
pylorus  consists  in  dilatation,  either  by 
means  of  instruments  or  by  the  fingers 
after  preliminary  gastrotomy.  The  mor- 
tality by  this  method  of  operation  has 
been  considerably  greater  than  after 
pyloroplasty,  and  for  this  reason,  as  well 
as  from  the  fact  that  the  pylorus  often 
recontracts,  the  operation  has  fallen  into 
disfavor. 

General  Operation. — The  introduction 
of  8  or  12  ounces  of  sterile  milk  or  water 
into  the  stomach  before  operating  may 
prove  of  aid  in  locating  the  organ  accu- 
rately. Some  surgeons  have  suggested 
distension  of  the  stomach  by  large  quan- 
tities of  gas,  but  in  case  ulceration  is 
present,  or  if  the  stomach-wall  is  nearly 
perforated  by  a  foreign  body,  or  if  it  is 
friable  from  disease,  this  procedure  is 
not  without  danger  of  rupture  and  sub- 
sequent infection  of  the  peritoneum. 

The  incision  may  be  made  parallel  to 
the  lower  border  of  the  left  ribs,  or,  in 
case  of  Loreta's  operation  or  in  operation 
for  the  removal  of  a  large  foreign  body, 
in  the  median  line.  Before  opening  it 
the  stomach  should  be  brought  out  of 


the  abdominal  cavity  if  possible  and 
carefully  examined  to  make  certain  that 
the  stomach,  and  not  the  transverse 
colon,  is  being  dealt  with.  The  colon 
is  recognized  by  its  longitudinal  muscu- 
lar bands,  its  sacculation  and  the  pres- 
ence of  the  epiploicEe.  Iodoform  gauze 
should  be  packed  about  to  avoid  danger 
of  contamination  of  the  peritoneum, 
and  a  continuous  circular  fixation  suture 
is  of  advantage  for  the  same  reason,  as 
well  as  that  it  holds  the  organ  firmly 
during  the  operation.  The  line  of  in- 
cision in  the  stomach-wall  is  perhaps 
best  made  parallel  to  the  course  of  the 
blood-vessels, — that  is,  transversely  to 
the  curvatures;  but  much  will  depend 
upon  the  object  of  the  operation.  After 
this  is  accomplished  the  opening  is 
closed  by  Lembert's  or  Halsted's  mat- 
tress-sutures and  the  abdominal  wound 
is  closed  without  drainage. 

Gastrostomy. — Gastrostomy  is  the  op- 
eration by  means  of  which  a  permanent 
fistula  is  established  through  the  abdom- 
inal and  gastric  walls  for  the  purpose  of 
introducing  food. 

The  operation  is  indicated  to  prevent 
death  from  starvation  in  case  obstruction 
exists  in  the  digestive  tract  above  the 
stomach  which  prevents  the  introduction 
of  food.  Such  obstructions  arise  from 
congenital  closure,  syphilitic  stricture, 
diverticulum,  or  cicatricial  contraction 
of  the  cesophagus,  which  may  be  caused 
by  destruction  of  its  walls  from  caustic 
chemicals,  traumatism,  scalding  water, 
or  eruptive  fevers,  such  as  typhoid  fever. 
The  obstruction  may  also  result  from 
the  pressure  of  growths  outside  the 
cesophagus,  but  benign  growths  of  the 
thorax,  neck,  or  of  the  walls  of  the 
oesophagus  are  comparatively  rare. 
Aneurisms  of  the  aorta  or  the  innomi- 
nate artery  or  tumors  of  the  larynx  are 
also     possible     causes     of     obstruction. 
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Probably  the  most  common  source  of 
obstruction  is  cicatricial  contraction  and 
malignant  disease  of  the  oesophagus  or 
cardia.  Epithelioma  is  the  most  fre- 
quent variety  of  malignant  growth 
found  in  this  locality. 

As  already  stated  under  ffisoPHAGUs 
(volume  v),  the  objective  signs  are  ob- 
tained by  passing  the  cesophageal  bougie 
and  by  auscultation.  Sufficient  empha- 
sis can  hardly  be  made  upon  the  fact 
that  the  bougie  should  be  soft  and 
flexible,  and  should  be  passed  with  great 
care,  as  deaths  have  been  reported  from 
rupture  of  aneurisms,  perforation  of 
the  pleura  and  of  the  oesophagus  itself, 
even  by  skilled  surgeons.  Considerable 
familiarity  with  the  sounds  of  degluti- 
tion in  normal  and  diseased  conditions 
is  necessary  in  order  that  auscultation 
may  prove  of  any  decided  help  as  a 
means  of  diagnosis. 

Operation. — In  the  earlier  operations 
the  stomach  was  simply  fixed  to  the  ab- 
dominal wall  by  means  of  sutures,  and 
was  opened  directly;  but  considerable 
difficulty  arose  because  of  the  escape  of 
the  gastric  contents,  and  the  consequent 
excoriation  of  the  skin.  Various  meth- 
ods have  been  devised  of  late  to  obviate 
this  difficulty.  Whatever  method  of 
operation  is  adopted,  the  stomach  should 
not  be  fixed  too  near  the  pylorus,  other- 
wise the  escape  of  gastric  contents  into 
the  intestine  is  hindered. 

The  Ssahanajew-Frank  operation  was 
devised  independently  by  those  two  sur- 
geons, the  technique  of  both  being  simi- 
lar. It  is  generally  preferred  for  the 
reason  that  by  it  the  escape  of  gastric 
contents  is  avoided,  as  well  as  the  neces- 
sity for  wearing  a  tube.  In  this  method 
an  incision  is  made  along  the  left  costal 
border,  and  the  stomach  is  seized  and 
drawn  out  into  a  cone  until  the  lesser 
curvature    appears.      The    base    of    tlie 


cone  is  firmly  sutured  in  the  incision  by 
deep  fixation  stitches,  and  a  second  in- 
cision two  to  three  centimetres  long  is 
made  about  two  or  three  centimetres 
above  the  costal  border;  the  skin  be- 
tween the  incisions  is  undermined,  the 
apex  of  the  cone  of  stomach  is  passed 
under  this  bridge  of  skin,  drawn  out  of 
the  second  incision,  and  fastened  by 
sutures.  The  obliquity  of  the  canal  and 
the  pressure  of  the  strip  of  skin  prevent 
leakage,  and  a  tube  is  inserted  only  when 
food  is  given.  The  abdominal  incision 
is  closed  immediately,  and  the  apex  of 
the  cone  of  stomach  is  opened.  It  is 
very  essential  that  the  sutures  hold  ab- 
solutely tight,  in  order  to  prevent  infec- 
tion of  the  peritoneum  and  to  prevent 
accumulation  of  secretion  and  the  for- 
mation of  a  superficial  abscess. 

WilzeVs  metliod  may  be  used  in  case 
the  stomach  is  so  firmly  contracted  that 
it  is  impossible  to  draw  out  a  sufficiently 
long  cone  to  pass  under  the  bridge  of 
skin.  According  to  this  method,  after 
opening  the  abdomen  and  walling  off 
the  field  of  operation  with  gauze,  a  small 
drainage-tube  is  laid  in  a  vertical  di- 
rection on  the  anterior  surface  of  the 
stomach  near  the  cardia,  and  the  stom- 
ach-wall is  sewed  together  from  both 
sides  over  it,  the  sutures  passing  through 
the  serosa  and  one  of  the  muscular 
layers.  After  one  and  one-half  to  two 
centimetres  of  the  tube  have  been  buried 
in  this  way  a  small  opening  is  made 
through  the  stomach-wall  at  the  lower 
end  of  the  tube  and  the  tube  is  pushed 
into  the  stomach  a  distance  of  six  to 
eight  centimetres.  The  stomach  is  se- 
curely sutured  about  three  centimetres 
beyond  the  distal  end  of  the  tube,  and 
the  parietal  incision  is  then  closed  about 
the  tube.  The  external  end  of  the  tube 
is  then  kept  closed  by  a  clamp,  except  at 
the  time  of  feeding.    The  mortality  from 
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the  operation  is  about  25  per  cent,  in 
malignant  cases.  There  can  be  no  doubt 
that  it  would  be  much  reduced  if  the 
operation  were  generally  undertaken 
earlier,  before  the  patients  were  much 
weakened  by  the  disease. 

Feeding  by  Gastric  Fistula. — The  food 
should,  at  first,  be  given  in  small  quan- 
tities and  should  be  of  such  a  nature  as 
to  be  readily  absorbed.  Peptonized  milk 
or  pounded  beef  may  be  administered 
alternately  with  starchy  and  fatty  food. 
Half  a  pint  of  food  given  slowly  every 
four  hours  is  a  fair  average  as  to  quantity 
and  frequency.  After  feeding  by  the 
fistula  for  some  time  it  may  be  possible 
to  somewhat  increase  the  quantity  and 
the  interval,  as  too-frequent  feeding  irri- 
tates the  stomach  and  the  fistula. 

Pyloroplasty.  —  Pyloroplasty  is  the 
term  applied  to  the  enlargement  of  a 
stenosed  pylorus  by  plastic  operation. 

It  is  the  operation  of  choice  in  simple 
non-malignant  stenosis  of  the  pylorus 
unless  there  is  excessive  fibroid  thicken- 
ing, recontraction  of  the  pylorus,  or  pos- 
sibly in  case  of  excessive  dilatation,  when 
gastro-enterostomy  is  the  preferable  op- 
eration. 

The  HeineTce-Mikulicz  operation  was 
devised  and  performed  independently  by 
the  surgeons  whose  names  it  bears  in 
1886-87.  According  to  their  method,  an 
incision  is  made  in  the  long  axis  of  the 
pylorus  at  the  seat  of  constriction;  the 
incision  is  then  stretched  at  its  middle 
at  a  right  angle  so  as  to  dilate  the  strict- 
ured  pyloric  opening,  and  the  margin 
of  the  incision  is  sutured  in  this  new 
position,  the  edges  being  inverted  so  as 
to  bring  the  serous  surfaces  in  apposi- 
tion. The  advantages  over  gastro-enter- 
ostomy are  its  lower  mortality,  the  ab- 
sence of  reflux  of  bile  and  pancreatic 
fluid  into  the  stomach,  and  ultimately, 
in  many  cases,  the  restoration  of  normal 


pyloric  action  and  normal  gastric  secre- 
tion. The  mortality  varies  with  differ- 
ent operators  from  7  to  21  per  cent. 

Gastro-enterostomy .  —  Gastro-enteros- 
tomy is  the  operation  of  establishing  a 
permanent  fistula  between  the  stomach 
and  some  part  of  the  small  intestine. 

Its  main  object  is  to  aid  in  quickly 
and  easily  emptying  the  stomach  of  its 
contents.  The  operation  may  be  abso- 
lutely necessary  to  prolong  life  in  cer- 
tain cases  of  obstruction  of  the  pylorus, 
and  it  often  proves  of  great  benefit  in 
such  conditions  as  gastric  ulcer  and  ob- 
stinate disturbance  of  digestion.  In  ma- 
lignant diseases  of  the  pylorus  pylorec- 
tomy  is  the  operation  of  choice  if  the 
disease  has  not  progressed  too  far,  other- 
wise gastro-enterostomy  is  indicated.  In 
the  non-malignant  forms  of  pyloric  ob- 
struction this  operation  is  to  be  pre- 
ferred, if  the  stenosis  is  extreme,  the 
thickening  very  great,  or  in  case  of  re- 
current stenosis;  in  other  non-malignant 
cases  pyloroplasty  is  the  operation  of 
choice.  It  has  been  performed  with 
encouraging  success,  especially  by  the 
French  surgeons,  in  the  treatment  of 
obstinate  digestive  disturbances,  particu- 
larly those  associated  with  gastric  ulcer. 

Special  stress  laid  upon  the  employ- 
ment of  gastro-intestinal  anastomosis  for 
all  varieties  of  pyloric  stenosis,  no  mat- 
ter what  its  cause.  Gastro-enterostomy 
is  the  most  frequently  indicated  opera- 
tion. The  anastomosis  is  personally  pre- 
ferred in  the  posterior  wall  at  the  most 
dependent  point,  a  simple  suture  in  two 
rows  being  made  with  an  ordinary  sew- 
ing needle.  The  removal  of  the  pylorus 
should  be  applied  only  to  cases  of  ma- 
lignant nature,  but  the  simple  entero- 
anastomosis  in  inoperable-cancer  cases  is 
a  much  better  surgical  procedure  than 
the  formation  of  an  artificial  anus  in 
cases  of  cancer  of  the  intestines.  Tuffier 
(La  Presse  Med.,  Feb.  9,  '98). 

Early  surgical  intervention  is  advo- 
cated in  cases  of  cancer  of  the  stomach. 


STOMACH  AND  IXTKSTIXES.     PYLOKOI'LASTY. 


11 


There  are  twenty  instances  on  record  of 
patients  who  have  survived  without  re- 
currence the  removal  of  gastric  tumors 
proved  to  be  malignant  after  intervals 
varying  from  four  to  eight  years.  Lan- 
douzy  (Bull,  de  I'Acad.  de  Med.,  No.  10, 
'99). 

When  the   indications  are  .similar   to 
those  for  gastrostomy — difficulty  in  tlie 
onward  passage  of  food,  vomiting,  pro- 
gressive emaciation,  and  subnormal  tem- 
perature— gastroenterostomy   may   not 
be  delayed  witliout   serious  risk.     Even 
if  life  is  not  prolonged  by  the  operation 
the  discomfort  of  the  patient  is  much 
lessened.     There   is   sometimes   a   great 
gain  in  weight.     The  tumor  sometimes 
entirely  disappears  after  the  operation. 
A  posterior  gastro-jejunostomy  as  close 
to  the  duodenum  as  convenient  is  pre- 
ferred, or,  in  the  complicated  cases,  an 
anterior  operation.     The  method  is  de- 
termined by  wliat  is  found  on  opening 
the    abdomen,    and    by    the    extent    to 
which     the     stomach     remains     mobile. 
Whether    the    food-current    is    isoperi- 
stiiltie  does  not  make  much  difference. 
Caird  (Medical  Press,  May  28.  1902). 
Operation.  —  A   median   incision    be- 
tween the  ensiform  cartilage  and  um- 
bilicus is  generally  preferred.     In  order 
that  digestion  and  absorption  be  not  in- 
terfered with,  it  is  important  that  the 
upper  part  of  the  jejunum  be  selected 
for  anastomosis.    The  beginning  of  the 
jejunum  is  the  only  fi.xed   part   of  the 
small  intestine,  and  it  can   usually  be 
found  without  much  difTiculty  just  be- 
low the  pancreas,  to  the  left  side  of  the 
vertebral  column,  near  the  root  of  the 
mesentery.     A    freely-movable   loop    of 
bowel  should  be  selected,  and  the  upper 
end    of    the    bowel    should    be    turned 
toward  the  cardia,  so  that  the  peristaltic 
waves  of  the  stomach  and  bowel  shall 
be  in  the  same  direction.     The  anasto- 
mosis of  the  intestine  with  the  anterior 
wall  of  the  stomach  is  the  easiest  method 
of  performing  the  operation,  but  in  most 
cases,  and  especially  if  severe  digestive 
distnrl)ances  are  present,  posterior  ga.s- 


tro-enterostomy,  or  suturing  the  intes- 
tine to  the  posterior  wall  of  the  stomach 
after  passing  it  through  an  opening  in 
the  gastro-colic  omentum,  is  the  prefer- 
able operation.  In  any  case  it  is  de- 
sirable to  make  the  anastomosis  at  the 
most  dependent  part  of  the  stomach  near 
the  greater  curvature,  to  favor  emptying 
the  organ.  Union  may  be  effected  by 
direct  suture  or  by  means  of  some  of  the 
numerous  buttons,  plates,  rings,  bobbins, 
or  anastomotic  forceps  that  have  been 
devised  for  this  purpose. 

Of  the  various  mechanical  contriv- 
ances, Murphy's  button  has  been  most 
generally  used.  Continuous  purse-string 
sutures  are  placed  around  the  margins  of 
the  incision  and  the  openings  are  drawn 
closely  around  the  halves  of  the  button; 
the  halves  are  then  joined  and  locked, 
and  the  operation  is  complete.  If  the 
condition  of  the  stomach  and  intestine 
and  the  general  condition  of  the  patient 
permit,  union  by  suture  is  perhaps  safer, 
and  the  Laplace  anastomotic  forceps  or 
those  of  Downes  are  aids  of  great  value. 
Whatever  method  of  union  is  chosen, 
the  intestine  is  first  squeezed  empty 
and  clamped  on  both  sides  of  the  pro- 
posed incision,  leaving  a  clear  space  of 
10  or  13  centimetres.  An  incision  may 
be  made  in  the  long  axis  of  the  gut,  or, 
as  Kocher  recommends,  transversely  to 
the  axis  of  the  gut  through  one-half  its 
circumference  on  the  free  border.  A 
fold  of  gastric  wall  is  pinched  up  near 
the  greater  curvature  and  an  incision  of 
the  same  length  as  that  in  the  intestine 
is  made.  The  jejunum  is  then  sutured 
to  the  stomach  in  a  position  perpendicu- 
lar to  the  greater  curvature,  thus  favor- 
ing free  escape  of  gastric  contents.  If 
the  method  by  suturing  is  adopted,  the 
ends  of  the  two  incisions  are  united  by 
separate  single  sutures  and  the  lower  or 
posterior  lips  of  the  incisions  are  united 
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by  continuous  suture  which  perforates 
all  the  coats;  the  anterior  or  upper  lips 
are  sutured  in  the  same  manner,  except 
that,  to  facilitate  their  insertion,  the 
stitch-loops  are  left  loose  and  not  tied 
until  all  have  been  inserted.  The  edges 
are  carefully  inverted  as  the  sutures  are 
tightened,  so  as  to  bring  the  serous  sur- 
faces into  apposition,  and  a  second  row 
of  Lembert  or  Halsted  sutures  are 
usually  placed  to  reinforce  the  first,  pass- 
ing through  the  serous,  muscular,  and 
submucous  coats.  The  mortality  of  gas- 
tro-enterostomy  is  about  35  per  cent,  for 
malignant  cases  operated  upon  during 
the  past  few  years;  in  non-malignant 
eases  it  is  much  less. 

Pylorectomy.  ■ —  This  term  is  gener- 
ally used  to  designate  the  operation  of 
resection,  not  only  of  the  pylorus,  but 
of  as  much  of  the  duodenum  and  of  the 
stomach  as  is  diseased. 

Almost  the  only  indication  for  the 
performance  of  this  operation  is  car- 
cinoma of  the  pylorus,  although  it  has 
been  practiced  in  a  number  of  cases  for 
ulcer  and  cicatricial  contraction.  The 
encouraging  results  following  this  oper- 
ation in  the  hands  of  skillful  and  experi- 
enced operators  during  the  past  few 
years  seem  to  indicate  that  it  is  the  com- 
ing operation  for  the  treatment  of  car- 
cinoma ventriculi.  Physicians  who  are 
in  doubt  as  to  the  possible  existence  of 
carcinoma  should  consult  with  a  surgeon 
early,  for,  in  the  present  state  of  medical 
knowledge,  it  is  impossible  to  determine 
absolutely  the  existence  of  carcinoma  in 
its  incipiency.  An  exploratory  opera- 
tion is  of  slight  danger,  and  if  the  dis- 
ease exists,  and  the  operation  is  to  be 
more  than  palliative,  it  must  be  under- 
taken early.  Considering  the  harmless- 
ness  and  simplicity  of  exploratory  coeli- 
otomy,  and  the  fatal  consequences  of 
delay,  it  seems  not  only  justifiable,  but 


urgent,  that,  if  obstinate  gastric  dis- 
turbances do  not  yield  to  medical  means, 
operation  should  be  undertaken,  even  in 
the  absence  of  a  palpable  tumor.  Fac- 
tors of  aid  in  the  diagnosis  are  the  exist- 
ence of  cachexia,  age  past  40,  the  ab- 
sence of  free  hydrochloric  acid,  the  pres- 
ence of  the  Oppler  bacillus,  excess  of 
lactic  acid,  hsematemesis,  and  diminished 
amount  of  hemoglobin  and  number  of 
red  blood-corpuscles. 

Operation. — Considering  the  severity 
of  the  operation,  preparation  should  be 
made  for  maintaining  the  body-heat  of 
the  patient,  for  free  stimulation,  and  the 
intravenous  injection  of  salt  solution.  A 
median  incision  between  the  ensiform 
cartilage  and  the  umbilicus  is  usually 
made,  and  the  field  of  operation  is  walled 
off  with  iodoform  gauze  to  avoid  infec- 
tion of  the  peritoneum.  Various  meth- 
ods of  operation  have  been  employed. 
Billroth  resected  the  tumor,  and,  as  the 
opening  in  the  stomach  is  so  much 
larger  than  that  in  the  duodenum,  the 
stomach  wound  was  partially  closed  by 
suture  until  an  opening  was  left  of  suffi- 
cient size  for  an  end-to-end  anastomosis 
with  the  duodenum.  In  order  to  facili- 
tate the  escape  of  gastric  contents,  the 
point  selected  for  anastomosis  should  be 
below  the  upper  or  middle  of  the  gastric 
opening,  depending  upon  the  amount 
of  growth  resected.  Kocher  first  clamps 
both  the  stomach  and  the  duodenum,  re- 
sects the  growth,  and  closes  the  wound 
in  the  stomach  first  by  continuous  deep 
sutures,  then  covers  these  by  continu- 
ous Lembert  suture;  he  then  makes  a 
posterior  end-to-side  anastomosis  by  in- 
serting the  duodenum  into  the  opening 
in  the  posterior  wall  of  the  stomach. 
When  the  duodenum  is  not  freely  mov- 
able enough  to  allow  it  to  be  drawn  up 
for  the  insertion  of  circular  sutures,  he 
prefers  to  use  the  Murphy  button;    in 
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other  cases  he  uses  sutures.  Czerny  first 
performs  posterior  gastro-enterostomy 
with  Murphy's  button  and  then,  after  re- 
section of  the  tumor,  he  closes  the  stom- 
ach and  duodenum.  The  Laplace  or 
Downes  forceps  may  be  used  in  any  of 
these  procedures  with  advantage.  The 
mortality  of  the  operation  has  always 
been  great, — in  cases  complicated  by  ex- 
tensive adhesions  about  73  per  cent.;  but 
a  considerable  number  of  cases  have  been 
reported  in  which  patients  have  survived 
the  operation  two  or  five  years,  and  one 
of  Kocher's  patients  is  living  and  in 
good  health  nine  years  after  the  opera- 
tion. In  the  practice  of  skillful  opera- 
tors the  mortality  is  believed  to  be  39 
or  49  per  cent.,  while  several  individual 
operators  have  attained  over  75  per  cent, 
of  successes. 

Rydygier's  claim  of  liaving  originated 
the  method  commonly  called  Billroth's 
method  of  performing  circular  pylorec- 
tomy  not  sustained.  The  first  operation 
of  this  kind  was  done  by  P6an,  in  1879; 
the  second  by  Ryaygier,  in  1880.  Both 
patients  died.  Billroth  performed  the 
first  successful  circular  pylorectomy  in 
1881,  and  described  the  procedure.  Both 
Merrem  and  Gussenbauer  had  made  ex- 
periments upon  animal.s  at  this  time. 
No  doubt  remains  that  the  first  method 
of  resecting  the  pylorus  was  Plan's  and 
the  second  Billroth's.  Alfred  Stieda 
(Deutsche  Avchiv  f.  Chir.,  May,  1901). 

Gastrectomy.  —  By  the  term  "gastrec- 
tomy" should  be  understood  the  removal 
of  the  entire  stomach;  but  as  recent 
investigations  have  seemed  to  indicate 
that  it  is  impossible  to  distinguish  a 
well-marked  boundary-line  between  the 
epithelium  of  the  stomach  and  rcsopha- 
gus,  it  is  difficult  to  say  when  the  entire 
organ  is  removed.  Probably  a  consider- 
able number  of  cases  that  have  been  re- 
].orted  as  total  removals  of  the  stomach 
have,  in  reality,  been  only  partial  gas- 
trectomies.   The  operation  may  possibly 


be  indicated  in  cases  of  very  extensive 
malignant  growths  which  have  not  in- 
volved or  become  extensively  adherent 
to  neighboring  organs  and  which  have 
not  caused  metastases.  It  should  cer- 
tainly be  performed  only  in  the  rarest 
and  most  unusually  favorable  cases,  and 
only  by  surgeons  of  skill  and  wide  ex- 
perience in  abdominal  surgery.  Suffi- 
ciently extensive  operations  to  deserve 
the  name  of  total  gastrectomies  have 
been  performed  in  11  cases,  with  5  re- 
coveries. Death  resulted  from  recur- 
rence of  the  growth  in  the  case  of  2  of 
these  patients  and  from  peritoneal  in- 
fection in  a  third.  No  reports  of  the 
later  results  have  yet  been  given  in  the 
other  2  cases. 

Operation. — The  gastro-colic  and  gas- 
tro-hepatic  ligaments  are  first  tied  and 
divided;  then,  after  carefully  packing 
gauze  about  to  prevent  possible  peri- 
toneal infection,  the  pyloric  end  is  di- 
vided from  the  duodenum  between 
double  clamps;  the  oesophageal  end  is 
then  divided  in  a  similar  manner.  In 
several  cases  the  duodenum  has  been 
found  sufficiently  movable  to  make  an 
anastomosis  with  the  oesophagus.  This 
was  done,  in  the  cases  of  two  patients 
that  recovered,  by  means  of  a  Jlurphy 
button.  If  it  is  impossible  to  bring  the 
duodenum  up  to  anastomose  with  the 
oesophagus,  the  end  of  the  duodenum  is 
closed  and  a  loop  of  jejunum  is  brought 
up  and  an  end-to-side  anastomosis  with 
the  oesophagus  is  made. 

Study  of  the  metabolism  in  Schlatter's 
case  of  total  resection  of  the  stomach. 
Six  and  a  half  months  after  the  opera- 
tion the  patient  had  gained  .5.4  kilo- 
grammes in  weight.  The  amount  of 
nitrogen  present  in  the  stools  varied 
within  normal  limits,  but  during  the  six 
days  a  complete  nitrogenous  balance  was 
not  obtained  as  occurs  in  health.  Then' 
was  a  rctenlion  of  from  1  gramme  to  1,4 
grammes  of  nitrogen.     This  retention  is 
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known  to  occur  in  convalescence  from 
acute  illnesses,  etc.  There  was  no  in- 
crease in  weight  during  the  first  period 
of  observation.  A  month  and  a  half  later 
a  further  investigation  was  made  with 
a  more  varied  diet,  and  here  the  absence 
of  the  stomach  seemed  of  no  importance. 
A  nitrogenous  balance  could  now  be 
established,  showing  that  the  regenera- 
tion of  the  blood  was  so  far  complete 
that  there  was  no  longer  any  need  of 
retention  of  nitrogen.  The  retention  of 
phosphorus  was  also  marked.  Fatty 
matters  were  satisfactorily  dealt  w-ith, 
so  that  of  8.5  grammes  taken  only  4.64 
grammes  were  excreted. 

The  absence  of  the  hydrochloric  acid 
in  this  case  was  without  influence  upon 
putrefactive  processes  in  the  alimentary 
canal. 

As  regards  the  quantity  of  chlorides 
in  the  urine,  there  was  no  decrease  after 
the  chief  meal  in  this  case.  This  con- 
firms the  current  view  that  the  diminu- 
tion of  the  chlorides  in  the  urine  after 
a  meal  is  due  to  the  hydrochloric  acid 
excreted  by  the  stomach.  The  absolute 
acidity  of  the  urine  was  higher  in  this 
case  than  in  ordinary  individuals.  The 
retention  of  sodic  chloride  was  striking, 
without  there  being  any  increase  in  the 
body-weight.  There  was  no  relationship 
between  the  excretion  of  chlorides  and 
the  acidity  of  the  urine  in  the  different 
periods  of  the  day.  Hoffmann  (Miinch. 
med.  Woch.,  May  3,  '98). 

(See  also  Abdomen,  Injuries  or,  vol- 
ume i.) 

Case  of  removal  of  the  entire  stomach 
for  carcinoma  by  successful  oesophago- 
duodenostomy.  The  patient  was  a 
woman  of  good  constitution,  aged  6G. 

On  opening  the  abdomen  the  tumor 
was  found  to  comprise  nearly  half  of 
the  wall  of  the  stomach ;  there  was  no 
marked  glandular  involvement  or  adhe- 
sions, and  it  was  determined  to  remove 
the  whole  organ.  The  greater  and  lesser 
omentum  were  tied  off  and  divided ;  the 
duodenum  was  clamped  and  a  ligature 
was  placed  around  it  half  an  inch  above 
the  clamp,  and  the  tissues  were  divided 
between  the  two.  The  ends  were  washed 
in  salt  solution  and  wrapped  in  iodoform 
gauze.    The  same  method  was  employed 


with  the  oesophagus  and  the  cardiac  end 
of  the  stomach.  It  was  found  that  the 
oesophagus  and  duodenum  could  be 
brought  together,  and  they  were  united 
by  a  Murphy  button  to  shorten  the  op- 
eration. No  Lembert  sutures  were  ap- 
plied, as  the  approximation  was  good. 
The  peritoneum  was  closed  by  catgut 
suture  and  the  abdominal  incision  by 
silk-worm  gut.  There  was  practically  no 
loss  of  blood.  The  operation  lasted  two 
hours  and  a  quarter,  and  was  followed 
by  a  considerable  amount  of  shock.  The 
patient,  however,  made  a  complete  recov- 
ery. Where  there  are  no  adhesions,  re- 
moval of  the  stomach  is  not  very  diffi- 
cult; with  ordinary  care  hsemorrhage  is 
not  likely  to  occur.  The  effect  of  sur- 
gical shock  upon  the  patient  is  most  to 
be  feared,  and  should  be  guarded  against 
by  heat,  stimulants,  and  quick  work  in 
operating.  C.  B.  Brigham  (Boston  Med. 
and  Surg.  Jour.,  May  5,  '98). 

Complete  gastrectomy  in  a  patient  oG 
years  of  age.  At  the  time  of  the  report 
fully  nine  months  have  elapsed  since  the 
operation  was  performed. 

The  patient  has  gained  8  V»  pounds  in 
weight,  is  engaged  all  day  long  at  work 
of  various  kinds  in  the  wards  of  the  hos- 
pital, and  .suffers  no  discomfort,  except- 
ing a  sensation  of  pressure  or  tension  in 
the  epigastrium  after  the  ingestion  of  an 
unreasonable  quantity  of  food.  Palpa- 
tion through  the  relaxed  abdominal  walls 
fails  to  reveal  anything  suggestive  of  re- 
currence. Carl  Schlatter  (I^ancet,  Nov. 
19,  "98). 

Instance  of  successful  removal  for  epi- 
thelioma of  the  pylorus  togetlicr  with 
adjacent  portions  of  omentum  which 
contained  two  glands  in  a  state  of  ad- 
vanced cancerous  degeneration.  This 
case  shows  the  fallacy  of  view  that  can- 
cer of  the  stomach  is  a  localized  disease, 
and  has  but  slight  tendency  to  invade 
the  lymphatic  system.  The  pathological 
investigations  of  Cuneo  in  a  great  num- 
ber of  cases  of  cancer  of  the  stomach 
have  never  failed  to  show  glandular  de- 
generation. It  is  necessary,  therefore,  in 
removing  the  pylorus  for  malignant  dis- 
ease, to  also  take  away  the  adjacent 
portions    of   omentum    and   the    included 
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lymphatics.    Poirier  (Bull,  et  JlOm.  de  la 
Soc.  de  Chir.,  .Jan.  2,  1900). 

Xo  operation  requires  more  careful  se- 
lection of  cases  and  more  careful  prepa- 
ration for  the  strain  and  shock  of  opera- 
tion. The  patient  must  be  neither  very 
old,  thin,  nor  cachectic.  The  heart  espe- 
cially must  be  in  good  condition.  Pa- 
tients who  have  used  alcohol  even  to 
slight  excess,  and  those  who  have  been 
subjected  to  constant  nervous  strain  are 
not  suitable.  Renal  or  hepatic  disease 
centra-indicates  the  operation.  The 
stomach  should  be  made  as  nearly  asep- 
tic as  possible.  The  operating-room 
should  not  be  cooler  than  80°  F. ;  the  pa- 
tient should  be  swathed  in  cotton  and 
placed  on  hot-water  bags  to  prevent  loss 
of  heat.  The  causes  of  failure  have  been : 
Poor  general  condition,  the  patient  dying 
either  on  the  table  or  soon  after  opera- 
tion; the  heart  has  galloped  to  exhaus- 
tion in  spite  of  treatment  and  leakage 
and  peritonitis  from  imperfect  coaptation 
of  oesophagus  and  duodenum.  G.  C. 
MacDonald  (Phila.  Med.  Jour.,  Feb.  3, 
1900). 

Another  successful  case  of  gastrectomy 
added  to  the  four  previously  reported  by 
Schlatter,  of   Zurich;     Brigham,   of  San 
Francisco;  MacDonald,  of  San  Francisco; 
and  Richardson,  of  Boston.     In  less  than 
si.\   weeks   she   left   the   hospital   appar- 
ently  perfectly  restored,  after  taking  a 
dinner  consisting  of  roast  beef,  mashed 
potatoes,    ice-cream,    milk,    and    coffee. 
On  admission  to  the  hospital  her  weight 
was  79  pounds;     three  months  later  it 
was   100  pounds.     On   returning  to  her 
home  she   immediately  assumed   the  re- 
sponsibility    of     her     household     work. 
Harvie   (Annals  of  Surgery,  Mar.,  lOOOl. 
Surgery  of  the  Intestines. 
Preliminary  and  General  Measures. — 
For  a  ffw  (];iy.s  licfore  operation  careful 
attention   should   be  given   to   the   pa- 
tient's general  condition;    especially  as 
regards  the  diet,  which,  in  some  cases, 
should  be  restricted  to  fluids.     The  use 
of  intestinal  antiseptics  is  of  some  value; 
tlie  intestinal  tract  should  be  thoroughly 
emptied,  if  possible,  by  the  administra- 
tion of  purgatives  and  by  the  use  of  ene- 


mata.  Washing  out  tlie  stomacli  a  sliort 
time  before  the  operation  also  assists  in. 
preventing  vomiting  and  retching. 

Inasmuch  as  the  shock  following  some 
of  the  severe  intestinal  operations  is 
great,  it  is  important  to  make  use  of 
such  prophylactic  measures  as  are  likely 
to  lessen  it  as  much  as  possible.  The  ad- 
ministration of  some  form  of  alcoholic 
stimulant  by  the  rectum  before  the  oper- 
ation and  the  hypodermic  injection  of 
strychnine,  V^,,  grain,  insures  their  ab- 
sorption, while,  if  we  wait  until  after 
severe  shock  is  present,  we  often  fail  to 
get  the  full  effect  of  the  drugs.  The 
administration  of  an  intravenous  infu- 
sion of  salt  solution  during  the  operation 
is  of  great  value.  It  is,  of  course,  of" 
first  importance  to  provide  such  efficient 
protection  and  to  make  use  of  such  other 
measures  as  will  keep  up  the  body-heat. 

The  ansesthetic  should  be  adminis- 
tered with  special  care,  not  only  because 
of  the  immediate  danger,  but  to  avoid 
after-vomiting  and  retching.  In  severe 
operations  a  considerable  quantity  of 
warm  salt  solution,  left  within  the  ab- 
dominal cavity,  is  an  aid  in  combating 
shock. 

In  the  after-treatment  of  patients  who 
have  undergone  grave  intestinal  opera- 
tions it  is  questionable  whether  mor- 
phine should  be  administered  except  to 
relieve  the  immediate  pain;  it  often 
tends  to  aggravate  the  intestinal  disten- 
sion and  paresis  of  the  bowel  which  fre- 
quently follow  abdominal  operations. 
The  administration  of  a  mild  saline  ca- 
thartic to  produce  daily  liquid  evacua- 
tions of  the  bowel  helps  to  avoid  stasis 
and  distension  in  severe  cases.  Rectal 
feeding  does  not  stimulate  peristalsis  as 
much  as  food  administered  by  the  stom- 
ach. A  supporting  stimulating  liquid 
diet  is  desirable  during  the  first  few  days. 

Enterorrhaphy.  —  This    term    is    ap- 


16 


STOMACH  AND  INTESTINES.     INTESTINAL  ANASTOMOSIS. 


plied  to  the  operation  of  suturing  the 
intestine;  it  has  also  been  used  to 
designate  the  operation  of  joining  the 
ends  of  the  intestine  after  resection,  but 
"intestinal  anastomosis"  is  a  better  term 
for  the  latter  (see  below).  End-to-end 
union  is  termed  circular  enterorrhaphy. 

As  suture  material,  fine  silk  is  almost 
universally  used.  Catgut,  although 
recommended  by  some  surgeons,  swells 
and  stretches  and  is  absorbed  too 
quickly.  The  needles  employed  should 
be  round,  with  no  cutting  edges,  ordi- 
nary straight  sewing  needles  being  the 
best  for  intestinal  work.  The  methods 
of  suture  which  have  been  employed  are 
many,  but  the  following  are  in  general 
use  and  suffice  for  all  ordinary  purposes. 

In  the  Lemhert  suture,  the  needle  is 
introduced  through  about  a  third  to  a 
half  centimetre  of  the  intestinal  wall  on 
one  side  of  the  wound;  it  is  then  carried 
across  the  wound  and  introduced  in  the 
same  way.  When  drawn  and  tied  this 
suture  brings  the  serous  surfaces  into 
close  apposition. 

Halsted  has  shown  the  importance  of 
carrying  the  needle  through  not  only 
the  serous  and  muscular  coats,  but  also 
into  the  tough  submucous  coat.  The 
Lemhert  suture  may  be  interrupted  or 
continuous,  when  it  is  sometimes  called 
Dupuytren's  suture.  The  Czermj-Lem- 
bert  suture  is  a  modification  of  the  Lem- 
hert and  is  really  a  Lemhert  suture  in 
two  stages:  the  first  introduced  at  the 
edges  of  the  wound  through  the  mucosa, 
while  the  second  suture  serves  to  invagi- 
nate  and  bury  the  first. 

In  Halsted's  mattress-suture  the  needle 
is  first  introduced  as  in  the  Lemhert 
suture,  then  is  entered  again  on  the 
same  side  of  the  wound  a  short  distance 
from  its  point  of  exit;  it  is  introduced 
in  the  same  manner  as  the  Lemhert 
stitch,  but  passes  in  the  opposite  direc- 


tion, thus  bringing  both  the  ends  of  the 
suture  out  on  the  same  side  of  the  wound 
with  a  loop  on  the  other  side;  this,  when 
the  suture  is  drawn  down,  gives  a  very 
strong  hold  on  the  tissues.  The  ad- 
vantages claimed  for  this  suture  are  that 
they  oppose  larger  surfaces  and  more 
evenly,  that  they  do  not  tear  out  as 
easily  and  constrict  the  tissues  less  than 
the  Lembert  suture,  and  that  time  is 
saved  by  lessening  the  knots  to  be  tied 
by  one-half. 

Whatever  method  is  chosen  it  is  im- 
portant that  the  serous  surfaces  be 
brought  into  apposition  and  that  the 
blood-supply  of  the  intestine  be  studied. 
The  sutures  should  be  so  placed  that 
vessels  shall  not  be  injured  or  com- 
pressed, in  order  that  the  circulation  be 
as  perfect  as  possible. 

Intestinal  Anastomosis. — This  term  is 
used  to  designate  the  operative  establish- 
ment of  communication  between  differ- 
ent parts  of  the  intestinal  tract,  whether 
the  section  of  gut  intervening  has  been 
removed  or  not.  The  terms  eniero-enter- 
ostomy,  ileo-ileostomy ,  ileo-colostomy,  etc., 
are  generally  used  to  mean  the  creation 
of  intestinal  anastomosis  for  the  purpose 
of  making  a  short  circuit  between 
healthy  intestine  above  and  below,  the 
intervening  portion  of  bowel  being  left 
because  it  cannot  be  removed  or  because 
it  is  not  advisable  or  not  necessary  to  re- 
move it. 

Entero-enterostomy  may  be  performed 
for  carcinoma  of  the  intestine,  stricture, 
agglutination  by  peritoneal  adhesions, 
for  the  cure  of  artificial  anus,  intestinal 
ulceration,  or  other  conditions  in  which 
it  is  desirable  to  put  a  section  of  intes- 
tine at  rest  or  to  avoid  intestinal  obstruc- 
tion. It  is  a  procedure  of  less  gravity 
than  resection,  and  is  often  preferable 
to  colostomy  or  the  establishment  of  an 
artificial  anus  when  the  condition  of  the 
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patient  permits.  The  best  results  from 
the  operation  are  seen  when  it  is  per- 
formed for  unremovable  agglutination 
of  the  intestinal  coils  by  adhesions.  It 
may  be  performed  by  simple  suturing  or 
by  the  aid  of  various  mechanical  con- 
trivances which  have  been  devised  for 
intestinal  anastomosis. 

Mechanical  Devices  to  Aid  in  In- 
testinal Anastomosis. — In  addition  to 
the  method  of  anastomosis  (uniting  the 
intestines  directly  by  suture),  many  me- 
chanical means  have  been  devised  to  aid 
in  the  rapidity  and  accuracy  of  the  pro- 
cedure, such  as  buttons,  bobbins,  cylin- 
ders, collapsable  bulbs,  anastomotic  for- 
ceps, etc.  The  most  commonly  used  of 
these  is  the  Murphy  button.  In  using 
the  Murphy  button  a  purse-string  suture 
is  put  around  each  of  the  openings  which 
it  is  desired  to  anastomose,  beginning  at 
the  point  farthest  from  the  mesentery 
and  taking  one  overstiteh  at  the  mesen- 
teric junction  to  make  certain  that  both 
layers  of  the  peritoneum  overlap.  Each 
half  of  the  button  is  introduced  by  for- 
ceps into  the  bowel,  and  the  puckering 
sutures  are  tied  closely  upon  the  stems; 
the  halves  of  the  button  are  then  locked 
by  pushing  them  together.  If  the  bowel 
is  properly  gathered  around  the  stems, 
the  flanges,  pressed  together  by  the 
spring  inside,  will  keep  up  an  accurate 
apposition  of  the  serous  surfaces  of  the 
bowel.  The  chief  advantage  of  the 
Murphy  button  is  the  rapidity  with 
which  it  can  be  used;  the  disadvantages 
are  the  possibility  of  imperfect  union, 
with  resulting  leakage  of  intestinal  con- 
tents and  septic  peritonitis  and  the  pos- 
sibility that  the  button  may  not  pass 
from  the  intestine,  but  may  give  rise  to 
ulceration  or  intestinal  obstruction. 

With  no  other  method  of  intestinal 
appro.ximation  can  be  obtained  all  the 
d<-Hirfd  conditions  in  Hiich  infienioiis 
conibination  us  with  the  mechanical  do- 


vices  of  the  Murphy  type.  The  chief 
advantages  of  such  devices  are,  it  is 
stated:  (1)  simplicity  of  application; 
(2)  saving  of  time;  (3)  uniform  coapta- 
tion of  the  peritoneal  surfaces  of  the 
entire  circumferences  of  the  approxi- 
mated ends;  (4)  prevention  of  bleeding 
at  the  seat  of  approximation;  (5)  a 
cicatrix  that  will  not  contract  to  a  se- 
rious degree;  (6)  exact  juxtaposition 
of  histological  structures;  (7)  minim- 
izing of  risk  of  infection,  as  no  needle  is 
used  to  carry  infection  from  the  intes- 
tinal canal  into  the  peritoneal  cavity. 
There  is  also  a  reduction  of  mortality. 
According  to  statistics  with  mechanical 
methods  of  the  Murphy  type,  the  mor- 
tality in  gastroenterostomy  for  non- 
malignant  disease  ranges  from  2.5  to  14 
per  cent.,  in  end-to-end  union  from  10.5 
to  10  per  cent.;  and  is  only  as  high  as 
33  per  cent,  in  malignant  cases.  With 
the  suture  methods  the  mortality 
ranges  in  gastro-enterostomy  from  24.5 
to  76.47  per  cent.,  and  in  end-to-end  ap- 
proximation from  58  to  100  per  cent. 
Frank   (Annals  of  Surg.,  .Jan.,  1902). 

The  anastomotic  forceps  which  were 
devised  by  Laplace,  and  have  since  been 
modified  by  Downes  and  others,  offer  a 
means  of  rapidly  and  accurately  sutur- 
ing without  leaving  any  foreign  sub- 
stance within  the  gut.  The  forceps  re- 
semble two  pairs  of  hasmostatic  forceps 
held  in  apposition  by  a  clasp.  The 
blades  of  each  half  are  semicircular  in 
shape,  together  forming  a  complete 
double  circle,  between  which  the  por- 
tions of  intestine  to  be  united  are  held. 
If  the  serous  surfaces  of  the  intestine 
do  not  tend  to  invert  over  the  blades  as 
the  forceps  are  closed,  they  should  be 
adjusted  so  that  this  will  be  accom- 
plished. Continuous  or  interrupted 
sutures  may  be  applied  according  to  the 
preference  of  tiie  operator.  After  tlie 
sutures  are  inserted  the  clamp  is  re- 
moved; first  one-half  of  the  forceps  is 
carefully  opened  and  removed,  then  the 
other  is  removed  in  the  same  manner. 
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One  or  two  sutures  are  svifficient  to  close 
the  opening  occupied  by  the  forceps  and 
complete  the  operation. 

A  new  forceps  for  intestinal  anasto- 
mosis may  be  described  as  follows:  Tlie 
forceps  consists  of  two  parts,  which  are 
really  haemostatic  forceps,  curved  into  a 
semicircle  on  each  side.  Being  only  held 
together  by  means  of  a  clasp,  they  open 
as  two  rings.  They  are  opened  within 
the  intestine,  and  serve  the  same  purpose 
as  Senn's  rings  or  any  other  ring  that 
has  been  devised,  bringing  serous  mem- 
brane to  serous  membrane.  Accvirate 
suturing  is  the  operation  of  the  present. 
Therefore,  if  these  forceps  are  within 
the  gut,  and  sutures  are  applied,  as  they 
would  be  with  the  help  of  Senn's  rings, 
it  follows  that  sutures  are  introduced  all 
around,  except  where  the  forceps  pene- 
trate the  parts  that  are  sutured.  The 
suturing  being  done,  the  forceps  are  re- 
leased by  loosening  the  clasp,  and  then 
withdrawing  the  forceps  out  of  the  small 
opening;  first  one-half,  then  the  other, 
when  the  operation  is  finished  bj'  a  stitch 
or  two.  This  forceps  will  serve  for  the 
operation  of  end-to-end  anastomosis  and 
also  of  lateral  anastomosis.  Ernest 
Laplace  (Annals  of  Surg.,  Mar.,  '99). 

Original  forceps  for  making  intestinal 
and  visceral  anastomoses.  The  instru- 
ment is  a  small  one  and  possesses  the 
advantage  of  reqviiring  no  additional  in- 
strument or  even  the  hands  of  an  assist- 
ant to  prevent  contamination  of  the 
wound  surfaces  with  ffecal  matter  dm-- 
ing  the  anastomosis.  M.  O'Hara,  Jr. 
(Annals  of  Surg..  Feb.,  1901). 

In  the  use  of  Senn's  decalcified-bone 
plates  or  the  various  rings  of  catgut,  raw- 
hide, etc.,  which  have  been  employed, 
the  plates  are  introduced  into  the  open- 
ing which  it  is  desired  to  anastomose, 
threaded  with  four  needles,  and  the 
sutures  are  passed  out  through  all  the 
coats  of  the  bowel  a  little  way  from  the 
edges  of  the  intestinal  openings.  The 
intestinal  surfaces  are  usually  gently 
scarified  to  accelerate  union;  the  liga- 
tures in  the  plates  are  tied  with  the  in- 


testinal walls  invaginated  between  them, 
and  a  reinforcing  continuous  suture, 
inserted  over  the  edges  of  the  rings  or 
plates,  completes  the  operation. 

MaunselVs  Method. — -In  this  procedure 
two  temporary  sutures  are  employed  to 
make  preliminary  approximation;  these 
are  tied  and  the  ends  left  long.  A  longi- 
tudinal incision  an  inch  and  a  half  long 
is  made  in  the  larger  segment  of  intestine 
opposite  the  mesentery  and  two  inches 
from  the  divided  extremity.  Through 
this  opening  a  pair  of  forceps  is  passed, 
the  free  ends  of  the  sutures  are  caught, 
and  the  cut  ends  of  the  bowel  are  brought 
out  through  this  opening.  The  two  tem- 
porary sutures  are  held  while  the  ends  of 
the  intestine  are  united  by  through-and- 
through  suture.  The  temporary  sutures 
are  then  removed,  the  invagination  re- 
duced, and  the  edges  of  the  longitudinal 
incision  are  closed  by  Lembert  sutures. 

Choice  of  Method. — Various  posi- 
tions for  anastomosis  have  been  advised 
by  different  surgeons,  some  preferring 
end-to-end,  others  end-to-side,  and  still 
others  side-to-side  junction.  There  is 
nothing  to  prove  that  lateral  approxima- 
tion is  more  successful  in  its  immediate 
or  remote  results  than  end-to-end  junc- 
tion, and  a  good  deal  of  time  must  be 
given  to  the  closure  of  the  free  ends  in 
case  side-to-side  anastomosis  is  per- 
formed; this  time  is  superadded  to  the 
methods  of  end-to-end  junction.  End- 
to-side  junction  is  the  natural  and  pref- 
erable method  of  joining  the  small  bowel 
to  the  large  bowel,  and  may  be  also  used 
in  case  there  is  great  contraction  above 
the  line  of  resection  with  enormous  dis- 
tension below.  Lateral  anastomosis  is 
probably  preferable  to  end-to-side  anas- 
tomosis in  most  cases  in  which  consider- 
able difference  exists  in  the  calibre  of 
the  proximal  and  distal  ends  of  the  same 
kind  of  intestine.     Other  factors  which 
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are  considered  by  some  surgeons  to  be  of 
considerable  advantage  in  lateral  anas- 
tomosis are  that  larger  serous  surfaces 
are  opposed,  giving  greater  likelihood  of 
rapid  and  firm  union  and  that  there  is 
less  danger  of  stenosis  at  the  site  of  anas- 
tomosis resulting  from   this   method. 

Most  surgeons  consider  the  method  of 
suturing  without  leaving  mechanical  de- 
vices in  the  intestine  the  preferable  one 
for  the  majority  of  cases.  The  use  of 
Laplace's  anastomotic  forceps  greatly 
facilitates  the  accurate  and  rapid  inser- 
tion of  intestinal  sutures,  if  it  seems 
necessary  to  complete  the  operation  with 
the  least  possible  loss  of  time  because  of 
the  weakened  or  collapsed  condition  of 
the  patient.  In  certain  cases  in  which 
union  by  suture  would  be  inconvenient 
or  impossible,  junction  by  means  of 
Murphy's  button  is  the  most  rapid  and 
convenient  method.  When  lateral  anas- 
tomosis is  considered  desirable  many 
surgeons  prefer  to  accomplish  it  by  the 
use  of  Senn's  decalcified-bone  plates  or 
by  some  of  the  catgut  rings,  cartilage, 
turnip,  or  potato  disks  which  have  been 
devised  as  a  substitute  for  them. 

Enterotomy  and  Enterostomy.— "En- 
terotomy"'  is  the  term  used  to  designate 
the  operation  of  making  an  opening  into 
the  bowel  through  which  its  contents 
may  be  discharged  or  temporary  access 
to  its  interior  is  gained.  The  name 
should  be  retained  for  incision  and 
evacuation  of  the  intestinal  contents 
with  immediate  or  early  closure  of  the 
opening.  When  the  opening  is  kept 
patent  for  a  considerable  length  of  time 
"enterostomy"  is  the  better  term.  These 
names  may  be  applied  to  operations  in 
any  part  of  the  intestinal  tract,  but  the 
names  colotomy  and  colostomy  are  gen- 
erally used  when  the  operation  is  per- 
formed on  the  colon. 

I.N'mcATiONS.  —  These  operations  are 


practically  always  performed  for  the  re- 
lief of  some  form  of  acute  or  chronic 
intestinal  obstruction.  They  may  be 
performed  in  cases  in  which  there  is 
danger  of  death  from  great  intestinal 
distension,  vomiting,  or  toxin  poisoning, 
without  relieving  the  source  of  obstruc- 
tion. In  other  cases  in  which  the  cause 
of  obstruction  has  been  removed,  the 
operation  may  be  desirable  because  of 
the  great  intestinal  distension.  It  may 
also  be  performed  if  there  is  doubt  as  to 
the  vitality  of  the  intestine.  In  malig- 
nant disease  it  is  often  inadvisable  to  re- 
move the  growth,  but  necessary  to  re- 
lieve the  obstruction,  and  in  some  cases 
the  operation  is  desirable  to  prevent  the 
irritation  of  faeces  passing  over  the 
growth,  or  the  haemorrhage  which  occa- 
sionally results  from  this  source.  As  a 
curative  measure  colostomy  has  been 
performed  in  cases  of  simple  ulceration 
of  the  rectum  in  which  other  means  have 
failed.  It  has  also  been  performed  for 
the  relief  of  excessive  distension  arising 
from  atony  of  the  walls  of  the  intestine 
and  for  the  cure  of  recto-vesical  fistula. 
In  case  of  imperforate  anus  the  opera- 
tion is  indicated,  provided  it  is  impos- 
sible to  open  the  bowel  from  below. 

Operation. — The  parietal  incision  is- 
made  over  the  obstruction,  or  as  nearly 
so  as  possible.  The  intestinal  coil  i?r 
drawn  through  the  wound  and  isolated 
by  packing.  In  case  of  urgent  necessity 
a  simple  incision  about  an  inch  in  length 
is  made  at  the  free  border  of  the  gut, 
after  sewing  it  in  the  abdominal  wound 
to  prevent  peritoneal  infection.  If  a 
case  is  not  urgent,  it  is  desirable  to  wait 
twelve  hours  or  more  in  order  that  firm 
adhesions  may  form.  If  it  is  desired  to 
make  permanent  drainage,  a  rod  of  some 
smooth  aseptic  material  may  be  passed 
flirough  the  mesentery  resting  on  the  ab- 
dominal wall,  as  in  Maydl's  operation. 
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Colostomy  and  Colotomy. — The  colon 
has  been  opened  both  through  an  in- 
cision in  the  lumbar  region  and  directly 
through  the  abdominal  wall.  Before  the 
introduction  of  antiseptic  technique 
lumbar  colotomy  was  the  preferable 
operation,  because  the  posterior  wall  of 
the  colon  is  not  covered  with  the  peri- 
toneum and  it  is  possible  to  make  an 
opening  into  it  without  danger  of  in- 
fecting the  peritoneal  cavity.  The  dis- 
advantages of  lumbar  colotomy  are:  it 
is  more  difficult  to  find  the  colon 
through  the  deep  lumbar  incision;  the 
bowel  is  less  efficiently  drained;  and 
fffices  passing  over  the  fresh  incision 
tend  to  produce  infection  and  suppura- 
tion. For  these  reasons  the  operation 
has  been  abandoned  by  nearly  all  sur- 
geons, and  will  not  be  described. 

Maydl's  C'olostomy.  —  The  method  in- 
troduced by  Maydl  is  generally  consid- 
ered the  simplest  and  best.  The  parietal 
incision  may  be  made  at  any  part  of 
the  abdomen  which  is  over  the  colon, 
but,  as  a  rule,  the  descending  colon 
is  opened.  It  is  desirable  to  place  the 
opening  in  such  a  position  as  to  be  con- 
venient for  the  patient  in  the  toilet  of 
the  artificial  anus.  About  an  inch  be- 
hind the  line  of  the  antero-superior 
spine  and  an  inch  above  it  is  a  good 
point  to  begin  the  lower  end  of  the  in- 
cision, which  should  be  only  long 
enough  to  permit  the  bowel  to  be  drawn 
out.  The  fingers  inserted  through  the 
abdominal  incision  usually  come  in  eon- 
tact  with  the  colon  at  once,  but,  if  it  is 
not  easily  discovered,  the  finger  may  be 
carried  along  the  posterior  abdominal 
wall  until  the  mesocolon,  which  will  be 
the  first  structure  met,  is  encountered. 
The  bowel  is  then  pulled  down  from 
above  to  make  taut  the  splenic  flexure, 
and  is  drawn  from  the  wound  far  enough 
so  that  a  stiff  rod  may  be  passed  through 


its  mesentery.  Any  smooth  stiff  antisep- 
tic material  will  answer,  but  a  glass  rod 
with  flanged  ends  is  generally  preferred. 
Iodoform  gauze  is  wrapped  around  the 
ends  of  the  rod  to  prevent  displacement; 
a  row  of  sutures  is  placed  on  each  side 
of  the  prolapsed  intestine,  including  the 
serous  and  muscular  coats,  stitching  to- 
gether the  two  limbs  of  the  flexure  as 
they  lie  in  the  abdominal  wound  beneath 
the  rod.  The  intestine  is  then  sutured 
in  the  parietal  wound  to  shut  off  the 
peritoneal  cavity  and  to  prevent  protru- 
sion. The  intestine  may  be  opened  im- 
mediately if  the  symptoms  are  urgent, 
but  it  is  perhaps  best  to  postpone  open- 
ing it  a  few  days  until  firm  adhesions 
have  formed.  If  the  opening  is  to  be 
temporary,  only  about  a  third  of  the 
periphery  of  the  bowel  is  divided.  If 
a  permanent  opening  is  desired,  the 
bowel  is  cut  on  a  level  with  the  support- 
ing rod.  Sufficient  mucous  membrane 
should  be  left  to  form  a  pouting  anus, 
at  least  one-half  inch  above  the  level  of 
the  abdominal  wall.  With  such  a  pro- 
truding anus  it  is  easy  to  collect  the 
f  feces  with  a  cup-shaped  apparatus; 
while,  if  the  bowel  is  cut  close  to  the 
abdominal  wall,  faeces  run  over  the  skin, 
and  there  is  nothing  to  aid  in  holding 
the  receptacle. 

Intestinal  Resection,  or  Enterectomy. 
— These  terms  are  used  to  designate  the 
removal  of  a  section  of  any  part  of  the 
intestine,  but  "colectomy"  or  "cscec- 
tomy"  is  sometimes  used  to  designate 
removal  of  the  colon  or  caecum. 

Indications. — Resection  of  the  bowel 
may  be  performed  for  removal  of  malig- 
nant or  benign  tumors,  for  gangrene,  for 
extensive  wotmds  and  injuries,  in  some 
cases  of  artificial  anus,  irreducible  in- 
tussusception, and  occasionally  in  cases 
of  obstruction  from  cicatricial  adhesions 
or  simple  stricture. 
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Intestinal  gangrene  usually  arises  from 
some  form  of  obstruction  caused  by  in- 
ternal or  external  strangulation.  A  few 
inches  may  be  involved  or  several  feet, 
or  even  the  whole  intestine.  The  line 
of  demarkation  from  sound  tissue  may 
be  distinct,  or  the  gangrenous  area  may 
merge  into  extreme  congestion  without 
any  definite  limit.  Whether  resection 
should  be  performed  or  an  artificial 
anus  established  will  depend  upon  the 
condition  of  the  patient,  the  extent  of 
the  gangrene,  and  the  condition  and  lo- 
cation of  the  gangrenous  area.  Com- 
plete necrosis  of  a  few  inches,  with 
healthy  bowel  beyond,  if  the  patient  is 
in  good  condition,  may  always  be  treated 
by  resection.  On  the  other  hand,  if  an 
extensive  area  is  involved,  with  imper- 
fect limitation  or  with  unhealthy  bowel 
beyond,  and  if  the  patient  is  very  ill, 
it  may  he  best  to  form  a  temporary  arti- 
ficial anus.  A  discussion  of  the  etiology 
and  symptoms  of  gangrene  from  various 
causes  will  be  found  under  the  head- 
ings of  Obstruction,  Intestinal,  and 
Thrombosis  of  the  Mesenteric  Blood- 
vessels. The  same  remarks  apply  to  the 
cause  of  obstruction. 

Experiments  on  animals  led  Scnn  to 
ooneliule  that  tlie  resection  of  more  than 
one-third  of  the  intestinal  canal  was 
productive  of  a  fatal  marasmus.  Trze- 
liicky  maintains  that  one-half  of  the  in- 
testinal tract  may  be  resected  without  a 
fatal  issue.  Monari  has  removed  seven- 
eighths  of  the  intestine  of  the  dog;  with- 
out seriously  interfering  with  metabo- 
lism. The  writer  studied  the  subject 
from  a  clinical  standpoint.  Including 
the  case  reported  in  the  present  com- 
munication he  has  collected  33  in- 
stances in  which  more  tlian  one  metre 
of  intestine  has  been  removed.  Nine 
died  soon  after  operation  and  3  after 
four  months.  In  the  21  surviving,  the 
part  resected  consisted  of  colon  in  2,  of 
ileum  and  jejunum  in  1.  and  of  a  por- 
tion of  the  iliMMii  in  t  lie  reinaiiiing  cases. 


In  the  7  cases  which  showed  digestive 
disturbances    subsequent    to    operation, 
the  length  of  intestine  removed,  with  2 
exceptions,  was  over  200  centimetres  (6 
feet  6 'A  inches).    The  14  which  showed 
no   untoward   symptoms  lost  less   than 
200  centimetres,  with  one  exception  in 
which    205    centimetres    were    removed. 
From   these   statistics   the   author   con- 
cludes that  200  centimetres,  or  less  than 
one-third  of  the  total  length  of  the  in- 
testine,   is    the    danger-limit.      Children 
stand   extensive   resections   better   than 
adults;   and  the  loss  of  intestine  is  more 
serious  the  nearer  one   approaches  the 
stomach.       Alexander     Blayney      (Brit. 
Med.  Jour.,  Nov.  16,  1901). 
Tumors   of   the  Intestine. — An   abso- 
lutely certain  diagnosis  of  a  tumor  of 
the    intestine    is   usually    quite    impos- 
sible at  an  early  stage  of  its  develop- 
ment.     Hence,    as    malignant    growths 
within  the  peritoneal  cavity  involve  im- 
portant   structures    so    rapidly    and    so 
early,  an  exploratory  operation  should  be 
immediately  resorted  to  in  any  case  of 
intestinal  disturbance  in  which  there  is 
rapidly  developing  cachexia  which  leads 
to  the  suspicion  of  a  malignant  growth. 
Resection  of  the  growth,  if  possible,  is 
always  the  operation  of  choice,  but,  in 
case  it  has  progressed  too  far,  entero- 
anastomosis  or  the  establishment  of  an 
artificial  anus  may  be  considered. 

Si/philitic  tumors  give  rise  to  the  same 
symptoms  as  other  new  growths,  and  the 
diagnosis  would  depend  upon  the  history 
and  observation  of  the  general  constitu- 
tional symptoms  of  syphilis. 

Intestinal  tuberculosis,  through  ulcer- 
ation, inflammatory  thickening,  and  con- 
traction, gives  rise  to  symptoms  similar  to 
those  produced  by  new  growths.  Young 
persons  are  more  commonly  affected, 
and  frequent  attacks  of  colic  are  quite 
characteristic.  The  ilco-ca?caI  region  is 
most  commonly  affected.  Tlie  disease 
leads  frequently  to  perforation  and  acute 
suppurative  peritoiiiti-  nr  to  tlie  forma- 
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tion  of  a  fistula.  The  clinical  picture  of 
tuberculosis  in  the  ileo-caacal  region 
often  resembles  that  of  recurrent  ap- 
pendicitis or  that  of  a  tumor  in  this 
region. 

The  Operation  of  Intestinal  Ke- 
SECTiON. — The  parietal  incision  is  usu- 
ally made  directly  over  the  portion  of 
intestine  about  to  be  removed  or  just 
above  it.  But  for  resection  of  the  small 
intestine  the  incision  should  never  be 
much  below  the  umbilicus  and  in  most 
cases  would  preferably  be  above  it,  for 
greater  freedom  will  be  gained  in  bring- 
ing the  bowel  out  of  the  incision  if  it  is 
made  nearer  the  mesenteric  attachment, 
which  is  above.  An  exception  is  found, 
of  course,  in  cases  of  gangrene  from 
strangulated  hernia  in  which  the  in- 
cision is  made  directly  over  the  seat  of 
strangulation.  For  excision  of  the  cee- 
cum  an  incision  in  the  line  from  the  an- 
tero-superior  spine  toward  the  costo- 
spinal  angle  will  be  most  convenient. 
The  first  part  of  the  incision  is  best 
made  short;  then  after  the  growth  is  ex- 
amined it  may  be  prolonged  in  the  direc- 
tion which  is  likely  to  prove  most  satis- 
factory for  its  removal. 

In  case  of  grave  operations  an  incision 
sufficiently  extensive  to  give  free  access 
to  the  field  of  operation  is  essential. 
After  opening  the  abdomen  the  bowel 
should  be  brought  out  of  the  incision 
and  surrounded  with  gauze  pads  wrung 
out  of  hot,  sterile,  salt  solution,  the  pads 
being  changed  as  soon  as  they  cool.  The 
growth  should  be  carefully  examined 
before  proceeding  to  remove  it.  In  case 
of  malignant  disease  resection  is  usually 
considered  contra-indicated  if  the  mesen- 
teric glands,  except  in  the  area  attached 
to  the  bowel,  are  affected.  Konig, 
however,  has  reported  several  very  ex- 
tensive operations  in  which  the  growth 
had  involved  surrounding  tissues,  and  in 


which  removal  was  not  followed  by  re- 
currence for  two  years  or  more.  The  in- 
testinal contents  should  be  pressed  away 
from  the  area  of  operation  so  as  to  leave 
the  intestine  collapsed  and  empty.  The 
portion  to  be  resected  should  then  be 
isolated  by  means  of  some  form  of  in- 
testinal clamps.  The  blades  of  the  latter 
are  usually  covered  with  rubber  tubing 
to  minimize  the  risk  of  injury,  and  they 
should  be  placed  obliquely  in  the  direc- 
tion of  the  blood-vessels,  so  as  not  to 
damage  them.  If  no  clamp  is  available, 
a  flat  sponge  may  be  folded  around  the 
bowel  and  a  ligature  tied  over  it,  after 
perforating  the  mesentery.  Two  strips 
of  iodoform  gauze  are  also  very  efficient 
and  always  at  hand.  Two  clamps  are 
usually  sufficient,  except  in  operations  on 
the  colon,  which  it  is  difficult  to  empty. 
In  this  case  a  clamp  is  placed  on  each 
side  of  the  line  of  incision  and  the  bowel 
divided  between.  The  mesentery  is  cut 
as  near  the  bowel  as  permissible,  instead 
of  in  a  wedge-shaped  piece,  as  has  been 
sometimes  recommended,  as  this  involves 
less  division  of  the  vessels  and  smaller 
risk  of  gangrene.  Sharp-pointed  forceps 
are  desirable  in  seizing  blood-vessels  of 
the  intestinal  walls  in  order  to  avoid  un- 
necessary crushing.  It  is  specially  im- 
portant to  determine  with  certainty  that 
the  intestine  is  abundantly  supplied  with 
blood  through  the  mesenteric  vessels  on 
each  side  of  the  resected  area.  If  the 
blood-supply  is  doubtful  it  is  much  bet- 
ter to  resect  a  larger  piece  of  intestine 
until  a  good  blood-supply  is  found. 
After  the  diseased  area  is  removed  the 
ends  of  the  intestine  may  be  united  by 
simple  suture  according  to  any  of  the 
methods  mentioned  under  intestinal 
anastomosis,  or  by  the  aid  of  such  me- 
chanical means  as  may  be  considered  de- 
sirable. Greig-Smith  recommended  that 
in   case   of   malignant   growths   causing 
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considerable  obstruction,  an  artificial 
anus  be  first  established  and  the  bowel 
thoroughly  unloaded,  flushed,  and 
cleansed.  Then  the  resection  may  be 
performed  at  a  subsequent  operation. 

Mortality. — The  mortality  after  resec- 
tion for  gangrene  will  depend  upon  the 
condition  of  the  patient  and  the  bowel 
at  the  time  of  operation:  it  has  been 
estimated  at  from  12  to  50  per  cent. 
The  mortality  after  operations  for  ma- 
lignant growths  has  been  high,  very 
likely  because  of  the  weakened  condi- 
tion of  the  patients:  it  has  been  esti- 
mated at  from  23  to  50  per  cent.  Prob- 
ably the  average  mortality  is  not  over  30 
per  cent,  if  all  cases  were  included,  and 
it  may  be  hoped  that,  with  more  careful 
methods  of  diagnosis  and  the  more  fre- 
quent resort  to  early  exploratory  opera- 
tion, tlie  results  will  be  much  improved. 

The  writer  has  collected  151  cases  of 
intestinal  resection  operated  on  since 
1880,  tabulated  as  follows: — 

Hernia 42  times  with  a  mortality  of  4II..'>  per  cent. 

ArtilloisI  «nu»...  44 43.2    "       " 

NeoplMme 28 40.5   "      " 

Obstraction 21 48.0    ■' 

WoDnda 16 37..')    "      " 

Tol»l 1.51 42.3   "      " 

Rosenthal  (Wiener  med.  Presse,  Nos. 
12,  18,  21,  '92). 

Scries  of  t\venty-si.\  cases  of  enter- 
ectomy  divided  into  three  classes:  1. 
Those  operated  on  by  simple  suture,  9 
in  number,  of  which  5  died,  yielding  a 
mortality  of  5.5.5  per  cent.  2.  Those  op- 
erated on  by  the  Murphy  button,  5  in 
number,  of  which  1  died,  giving  a  rate  of 
mortality  of  20  per  cent.;  2  had  had 
fistiilip  and  a  retarded  convalescence,  and 
in  1  the  button  liad  not  passed  while  the 
patient  was  under  observation.  3.  Those 
in  which  a  decalcificd-bone  support  in  the 
shape  of  a  button  or  some  similar  con- 
trivance was  employed  to  support  the 
sutures,  of  which  there  were  12  cases 
with  1  death,  giving  a  rate  of  mortality 
of  8.3  per  cent.  Mayo  Robson  (Brit. 
Med.  Jour.,  Apr.  4,  '96). 


Case  of  a  feeble  woman,  aged  76,  who 
suffered  from  strangulated  ventral  her- 
nia.   In  this  case  it  was  found  necessary 
to   excise   5  Vs  feet   of   small   intestine, 
after  which  an  end-toend  anastomosis 
was  made.     The  patient  made  a  satis- 
factory   recovery,    the    wound    healing 
without    trouble.      Subsequent    to    the 
operation   there  was  some   slight   diar- 
rhoea, which  was  easily  controlled.     It 
is  preferable  to  remove  a  strangulated 
portion     of     bowel,     the     vitality     of 
which   is   questionable,   rather   than   to 
return  it  with  the  possibility  of  subse- 
quent local  complications.    A.  E.  Barker 
(Lancet,  Apr.  27,  1901). 
Operations  for  Perforating  Ulcers  of 
the  Intestine. — Ulceration  of  the  intes- 
tine, which  leads  to  perforation  demand- 
ing  operation,   may   arise    as   a   conse- 
quence of  typhoid  fever;  the  presence  of 
foreign  bodies,  particularly  in  the  colon; 
or  from  a  typical  round  duodenal  ulcer. 
Tuberculosis  and  malignant  disease  may 
also  ulcerate  and  give  rise  to  perforation. 
Perforation  in  typhoid  fever  is  prob- 
ably the  most  common  form  of  intestinal 
perforating  ulcer.    It  is  said  to  occur  in 
6.58  per  cent,  of  all  cases;    it  is  much 
more  frequent  among  men  than  among 
women,   and   is   comparatively   rare   in 
children.      The    lower    portion    of    the 
ileum  is  most  commonly  affected;    but 
the  large  intestine  and  (rarely)  the  ap- 
pendix, jejunum,  and  Meckel's  diverticu- 
lum may  also  be  perforated.     The  per- 
foration is  usually  single,  and,  if  it  re- 
sults from  the  ulceration  of  a  solitary 
follicle,  it  is  generally  small  and  round. 
Perforation  of  a  Peyer  patch  is  apt  to 
be  larger,  with  a  considerable  thinned 
area  surrounding.     There  seems  to  be 
no  definite  relation  between  the  severity 
of  the  disease  and  perforation.    About  a 
fourth  of  the  number  of  cases  occur  in 
the  course  of  a  mild  attack,  and  others 
occur    during    walking    typhoid.      The 
symptomatology  is  fully  discussed  under 
Tyi'iioiii  Ficvicn. 
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Indications  for  Operation.  —  Ninety- 
five  per  cent,  of  all  patients  die  without 
operation,  and,  unless  the  condition  of 
the  patient  is  absolutely  hopeless,  an 
attempt  should  be  made  in  every  case. 
Healing  usually  follows  as  well  as  if  the 
patient  were  not  suffering  from  the 
fever,  and  a  number  of  patients  have  re- 
covered after  repeated  operations.  The 
earlier  the  operation  can  be  done,  after 
the  immediate  shock  of  the  perforation, 
provided  there  has  been  any,  the  better 
the  chances  of  recovery.  Every  hour 
counts,  since  the  infection  of  the  peri- 
toneum rapidly  becomes  more  diffuse 
and  intense. 

Surgical  intervention  offers  practically 
the   only   hope   in   cases   of   perforation 
occurring   in  typhoid   fever.     There  are 
two  varieties  of  perforation, — appendic- 
ular   and    those    occurring    in    the    free 
bowel;      and     these     present     different 
courses    and    prognoses.      Many    cases 
show   a   preperforative    stage    in   which 
some    cases    call    for    a    laparotomy    in 
anticipation   of   a   complete   perforation 
with  extravasation.    Leucocytosis  is  not 
an  infallible  sign  of  perforation.     When 
the  diagnosis  is  made,  operation  is  indi- 
cated, whatever  the  condition  of  the  pa- 
tient.   Even  exploratory  incision  is  more 
than     justified.      Harvey    W.     Gushing 
(Johns  Hopkins  Bull.,  Nov.,  '98). 
Operation. — Incision  is  best  made  in 
the  right  semilunar  line  or  through  the 
rectus  muscle.    If  there  is  any  doiibt  as 
to  the  diagnosis,  a  small  exploratory  in- 
cision may  be  made  under  cocaine,  which 
is  enlarged  if  the  perforation  is  found. 
The  perforation  should  be  sought  first 
in  the  ileum  and  in  the  adjacent  caecum 
and  appendix,  and  secondly  in  the  sig- 
moid flexure  and  higher  up  in  the  small 
intestine.      The    perforation    should    be 
sutured  without  paring  the  edges,  using 
Halsted's  mattress-suture,  and,  if  a  sec- 
ond row  of  sutures  is  thought  necessary, 
continuous  suture  saves  time.     In  ease 
of  a  large  perforation  the  suture  should 


be  placed  transversely  to  the  long  axis 
of  the  intestine  if  possible,  in  order  to 
avoid  constricting  the  lumen  of  the  gut. 
Resection  of  the  intestine  has  been  per- 
formed successfully  in  several  cases  in 
which  extensive  damage  was  found. 
Other  perforations  or  points  of  impend- 
ing perforation  should  be  sought  and 
sutured:  deaths  have  followed  from  a 
second  perforation  or  haemorrhage  in 
several  cases  in  which  this  precaution 
was  neglected.  The  cleansing  of  the 
peritoneal  cavity  is  the  subject  of  next 
greatest  importance,  and  should  be  car- 
ried out  with  the  greatest  thoroughness. 
Whether  it  shall  be  done  by  flushing  or 
wiping,  or  both,  must  be  decided  by  the 
operator  at  the  time  of  the  operation. 
Drainage  is  necessary  in  most  cases,  but 
if  the  peritonitis  is  not  of  long  standing 
and  the  abdominal  cavity  can  be  satis- 
factorily cleansed,  the  abdominal  cavity 
may  be  filled  with  salt  solution  and 
closed.  Gushing  has  recently  advocated 
the  use  of  cocaine  infiltration  anagsthesia 
instead  of  general  anaesthesia.  This  is 
unquestionably  a  step  in  advance,  for,  in 
the  weakened  condition  of  the  patient, 
general  anesthesia  is  not  borne  well. 

The  rate  of  mortality  of  this  proced- 
ure has  greatly  improved  during  the  past 
few  years.  The  recovery-rate  of  all  cases 
thus  far  reported  is  22.72  per  cent.  It 
is  more  favorable  under  fifteen  years,  in 
the  female  sex,  and  in  the  fourth  week 
of  the  disease.  Of  the  series  of  75  cases 
last  reported,  54  died  and  21  recovered: 
a  recovery-rate  of  28  per  cent.,  a  con- 
siderable gain  over  the  previous  rate.  If 
physicians  were  aware  of  the  good  results 
of  operation  and  if  they  called  the  sur- 
geon promptly  no  doubt  the  number  of 
successes  would  be  even  greater. 

Perforating  Duodenal  Ulcer.  —  This 
condition  is  comparatively  rare.  The 
ulcer  is  usually  found  in  the  first  part  of 
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the  duodenum,  more  commonly  on  its 
anterior  wall,  and  may  be  associated  Tith 
other  disease.  The  symptoms  are  prac- 
tically identical  with  those  of  perforat- 
ing gastric  ulcer.  There  is  the  same  his- 
tory of  hsematemesis,  dyspepsia,  and 
vomiting,  followed  by  severe  abdominal 
pain  and  collapse. 

The  treatment  consists  in  suturing  the 
ulcer  and  thoroughly  cleansing  the  ab- 
dominal cavity,  as  described  in  the  treat- 
ment of  perforating  gastric  ulcer. 

Perforating  stercoral  ulcer  occasion- 
ally results  from  a  foreign  body,  usually 
with  some  sharp  projecting  part,  lodging 
in  the  colon.  The  foreign  body  gives 
rise  to  inflammation  and  the  formation 
of  adhesions,  and  when  perforation  takes 
place  the  infection  is  usually  localized 
and  tends  to  the  formation  of  an  abscess, 
which  should  be  treated  by  incision, 
cleansing,  and  free  drainage. 

Thrombosis  of  the  Mesenteric  Blood- 
vessels.— Judging  from  the  meagre  liter- 
ature on  this  subject,  thrombosis  of  the 
mesenteric  vessels  is  relatively  infre- 
quent, and  no  account  of  it  is  to  be 
found  in  most  of  the  standard  text- 
books. Koester  has  collected  fifteen 
cases,  and  several  have  been  reported 
since.  The  causes  have  been  variously 
sought  in  ulceration  of  the  intestines, 
slowing  of  the  portal  circulation,  the 
presence  of  carcinoma  or  cirrhosis  of  the 
liver,  and  sclerosis  of  the  vessels  from 
syphilis.  The  onset  of  the  disease  may 
be  sudden,  during  perfect  health,  or  it 
may  occur  during  recovery  from  some 
severe  illness.  Invariable  symptoms  are 
intense  abdominal  pain,  extreme  tender- 
ness, and  vomiting.  There  is  often  ob- 
struction of  the  bowels  and  collapse, 
and,  if  the  patient  survives  the  shock, 
abdominal  distension  occurs;  in  a  lim- 
ited number  of  cases  bloody  diarrhcea 
has  been  observed.     Death  usually  fol- 


lows soon,  possibly  within  a  few  hours, 
but  in  a  case  reported  it  was  delayed  for 
three  days.  The  differential  diagnosis 
of  the  condition  would  take  into  con- 
sideration perforative  peritonitis,  acute 
intestinal  obstruction,  and  possibly  ap- 
pendicitis. An  absolute  diagnosis  is 
probably  possible,  but  the  symptoms  are 
such  as  to  indicate  immediate  operation. 

Eecovery  has  followed  resection  of  the 
affected  portion  of  the  intestine. 

Operations  for  Intestinal  Obstruction. 
— Inasmuch  as  practically  all  patients 
die  unless  they  are  operated  upon,  oper- 
ation is  indicated  in  every  case  in  which 
there  is  a  reasonable  certainty  of  the 
diagnosis.  In  case  of  doubt  one  dose  of 
purgative  medicine  may  be  administered 
and  enemas  may  be  freely  given  without 
harm.  If  there  is  a  probability  of  acute 
intestinal  obstruction,  however,  not  more 
than  one  full  dose  of  purgative  should 
be  administered,  for  such  remedies  may 
do  decided  harm.  If  the  symptoms  per- 
sist and  the  diagnosis  is  still  doubtful, 
prompt  exploratory  operation  is  indi- 
cated. (See  Obstruction,  Intestinal, 
in  volume  iv. ) 

Operation.  —  The  amount  of  opera- 
tive intervention  will  depend  upon  the 
condition  of  the  patient.  Very  com- 
monly the  surgeon  is  called  in  late  and 
the  patient  is  in  a  much  weakened  and 
collapsed  condition;  in  such  cases  the 
use  of  a  general  anaesthetic  is  full  of 
danger,  for  vomiting  is  almost  certain 
to  occur,  and  the  vomited  fluids  are 
likely  to  be  drawn  into  the  lung,  caus- 
ing death  by  suffocation  or  by  subse- 
quent broncho-pneumonia.  In  such  ur- 
gent cases  the  operation  is  best  per- 
formed with  local  annjsthesia.  The  in- 
cision should  be  made  in  the  median  line 
below  the  umbilicus,  unless  there  is  con- 
siderable certainty  as  to  the  location  of 
the   obstruction,   in   which   case  the   in- 
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cision  may  be  made  over  the  site  of  the 
obstruction.  Only  a  short  time  should 
be  devoted  to  exploration;  if  the  cause 
of  obstruction  is  not  found  an  artificial 
anus  should  be  made,  which  will  put  the 
patient  for  the  time  out  of  danger,  and 
the  operation  may  be  completed  at  a 
later  date.  The  first  object  is  to  save  the 
patient's  life.  In  seeking  the  site  of  ob- 
struction it  should  be  remembered  that 
the  most  dilated  coils  are  above  the  ob- 
struction and  will  rise  nearest  to  the 
surface,  usually  near  the  umbilicus,  and 
by  following  the  most  distended  and 
congested  portion  of  the  intestine  the 
stricture  will  generally  be  found.  If 
the  obstruction  is  not  found  in  this 
manner,  the  hand  may  be  inserted.  If 
the  cascum  is  first  examined  and  found 
distended,  the  cause  of  obstruction  is 
probably  located  lower  down  in  the 
colon;  if  not  distended,  the  seat  of  ob- 
struction is  sought  in  the  small  bowel. 
The  measures  taken  for  relief  of  con- 
striction will  depend  upon  its  cause  and 
iipon  the  condition  of  the  bowel.  A 
volvulus  should  be  untwisted,  the  mes- 
entery shortened,  and  intussusception 
reduced  by  drawing  the  invaginated 
portion  out.  The  treatment  of  intussus- 
ception by  inverting  the  patient  and  by 
injecting  large  amounts  of  gas  or  fluid 
in  the  colon  has  not  given  very  satisfac- 
tory results,  and,  unless  immediately 
successful,  operation  should  not  be  de- 
layed. 

If  there  is  excessive  distension  of  the 
bowel  it  will  be  necessary  to  relieve  it 
after  removing  the  cause  of  obstruction. 
This  may  be  done  by  one  or  more  in- 
cisions, carefully  protecting  the  ab- 
dominal cavity  by  packing  gauze  about 
the  opening,  which  should  be  closed  at 
once  by  Lembert  sutures.  In  some  cases 
in  which  the  intestine  is  found  gan- 
grenous   resection    may    be    necessary. 


Very  excessive  distension  would  some- 
times call  for  the  formation  of  a  tempo- 
rary artificial  anus.  In  the  after-treat- 
ment opium  should  be  avoided,  as  it 
tends  to  paralyze  the  bowels,  causing 
distension  and  checking  all  the  secre- 
tions. If  gas  or  fluid  is  not  passed  and 
the  distension  does  not  diminish,  the  ab- 
domen should  be  reopened  and  enter- 
otomy  performed.  Eectal  feeding  may 
be  necessary  for  several  days  until  food 
is  well  borne  by  the  mouth. 

In  chronic  intestinal  obstruction  the 
treatment  will  depend  on  the  number 
and  severity  of  the  attacks.  If  the  gen- 
eral health  of  the  patient  is  suffering, 
operation  is  indicated. 

In  chronic  obstruction  due  to  stricture 
or  tumors  resection  may  be  possible; 
but,  if  malignant  growth  has  progressed 
too  far  to  admit  of  this,  enterostomy  or 
colostomy  is  indicated.  In  the  case  of 
foreign  bodies,  such  as  gall-stones,  it  is 
sometimes  possible  to  break  them  up,  by 
pressure  or  by  needling,  or  to  pass  them 
along  after  the  abdomen  is  opened  with- 
out opening  the  intestine.  As  a  rule, 
however,  it  is  best  to  extract  the  body 
through  the  incision.  (See  also  Ap- 
pendicitis and  Abdomen,  Injuries  of, 
volume  i.) 

W.  W.  Keen, 
M.  B.  Tinker, 

Pliiladelphia. 

STOMACH,  DISEASES  OF. 

Acute  Gastritis. 

Synonym. — Acute  gastric  catarrh. 

Symptoms.  —  The  chief  symptoms  of 
acute  gastric  catarrh  are  loss  of  appetite, 
a  heavily-coated  tongue,  foetid  breath, 
perhaps  increased  salivation,  nausea,  and 
usually  vomiting,  which  last,  if  persist- 
ent, is  associated  with  considerable  thirst. 
There  may  be  constipation  or  diarrhoea; 
the  faeces  are  of  an  offensive  odor.     In 
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mild  cases  fever  is  absent;  in  the  more 
severe  forms,  present.  Headache  and 
lassitude  are  usual,  and  herpes  may  ap- 
pear on  the  lips  in  the  course  of  the 
malady.  The  abdomen  is  usually  dis- 
tended with  gas  and  the  epigastrium 
somewhat  tender  to  pressure.  Acute 
pain  is  often  present  in  the  more  severe 
forms.  The  duration  of  an  attack  is 
variable,  but  is  rarely  over  a  week.  The 
urine  is  febrile,  high  colored,  scanty, 
and  deposits  large  amounts  of  urates. 
The  vomit  consists  at  first  of  partly- 
digested  food,  and  subsequently  of  bile- 
stained  mucus  and  of  bile.  An  exami- 
nation of  the  vomit  usually  shows  ab- 
sence of  free  HCl,  with  diminution  in 
the  amount  of  pepsin  and  of  the  lab- 
ferment.  There  are  apt  to  be  present, 
as  the  result  of  stagnation  of  food  in 
the  stomach  and  diminution  or  absence 
of  secretion  of  IICl,  various  organic 
acids,  such  as  lactic,  butyric,  and  espe- 
cially acetic  acid  if  the  attack  has  been 
brought  on  by  alcoholic  excess. 

Diagnosis.  —  When  the  attack  is  of 
short  duration  and  when  fever  is  absent, 
there  can  be  no  difficulty  in  diagnosis. 
Tiie  separation  of  this  affection  in  its 
more  severe  forms  from  typhoid  fever, 
especially  abortive  typhoid,  usually  pre- 
sents the  only  difficulty.  But  the  ab- 
sence of  preceding  epistaxis,  of  prodromal 
symptoms  of  typhoid,  and  the  charac- 
teristic rise  of  temperature;  of  the  en- 
larged spleen;  and,  later,  of  the  typical 
spots;  the  characteristic  diarrhoea  and 
appearance  of  the  stools,  and  the  absence 
of  the  Widal  reaction  (a  point  of  not  ex- 
treme value,  since  it  must  be  determined 
early  in  the  disease)  severally  or  jointly 
enable  a  separation  to  be  made.  Herpes 
labialis  is  against  typhoid  fever.  Certain 
cases  of  acute  gastritis  in  which  the  vari- 
ous dietetic  errors  before  mentioned  may 
seem  to  be  excluded  have  onset  in  a  man- 


ner to  suggest  an  acute  infection.  The 
writer  has  seen  several  instances.  With 
severe  headache  and  delirium  at  the 
onset — rare,  though,  in  any  stage  of  the 
disease — meningitis  is  easily  thought  of, 
and  is  at  first  difficult  to  exclude. 

Etiology. — As  remarked  elsewhere  by 
the  writer,  this  affection  is  dependent 
upon  somewhat  varied  etiological  factors. 
Among  these  are:  a  too-free  indulgence 
in  the  pleasures  of  the  table;  the  inges- 
tion of  food  or  drink  of  irritating  quality 
or  of  excessive  quantity.  The  former 
includes  very  hot,  cold,  or  indigestible 
food;  spices,  undiluted  spirituous  bev- 
erages, or  the  too-free  indulgence  in 
those  partly  diluted,  and  certain  drugs; 
all  of  these  originate  acute  gastritis 
through  their  local  irritant  action  on  the 
mucous  membrane.  Excessive  indulgence 
in  alcohol  is  a  very  common  cause  of 
acute  gastritis. 

The  gastritis  may  be  of  an  infectious 
origin  due  to  the  action  of  micro-organ- 
isms or  their  toxins.  In  some  of  the  re- 
cent epidemics  of  grippe  the  writer  has 
encountered  cases  in  which  the  stomach 
alone  bore  the  brunt. 

Pathology. — In  simple  acute  gastritis 
there  occurs  redness  and  swelling  of  the 
mucosa  and  of  the  submucosa,  and  in  the 
more  severe  forms  small  hsemorriiages  or 
even  superficial  erosions  may  be  noted. 
There  is  much  diminution  in  the  secre- 
tion of  hydrochloric  acid  and  in  the  pep- 
sin and  labferments,  and  mucus  in  con- 
siderable quantity  appears  as  the  result 
of  mucoid  degeneration  of  the  columnar 
epithelial  cells.  Histologically  there  is 
noted  a  granular  swelling  of  the  glandu- 
lar epithelium  of  the  peptic-  and  acid- 
secreting  cells  and  an  infiltration  of  leu- 
cocytes into  the  surrounding  intertubu- 
lar  tissue.  The  functions  of  the  stomach 
— the  secretory,  the  motor,  and  the  ab- 
sorptive— arc  all  affected. 
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Treatment. — The  chief  therapeutic  in- 
dications are:  removal  of  the  exciting 
cause;  checking  the  gastric  irritability, 
and  giving  rest  to  the  diseased  organ. 
The  first  is  met  by  the  evacuation  of  the 
stomach-contents,  which  usually  is  spon- 
taneous. Should  emesis  not  occur  and 
if  occurring  not  be  efficient  and  the 
presence  of  undigested  food  in  the  stom- 
ach be  suspected,  vomiting  should  be  in- 
duced, as  by  the  free  ingestion  of  warm 
water  containing  sodium  bicarbonate. 
Vomiting  not  being  excited  in  this  man- 
ner, or,  after,  emesis  continuance  of  the 
local  symptoms  indicate  that  the  stomach 
has  not  been  efficiently  emptied,  a  resort 
should  be  had  to  the  stomach-tube  or  to 
an  unirritating  emetic.  The  stomach- 
tube  is  preferable  in  that  by  it  after  the 
removal  of  the  stagnating  ingesta,  a  thor- 
ough cleansing  of  the  mucous  membrane 
can  be  accomplished.  Alternate  hot 
(105°  F.)  and  cool  (65°  F.)  water  is  used, 
to  which  is  added  sodium  bicarbonate  at 
first  and  subsequently  an  antiseptic,  such 
as  a  weak  permanganate  solution,  boric 
acid,  betanaphthol,  or  thymol.  Should 
an  emetic  seem  more  expedient  than  the 
use  of  the  tube,  ipecac  (1  to  5  grains), 
or,  preferably,  apomorphine  hydrochlo- 
rate  (Vi,  to  ^/g  grain  by  the  mouth  or 
Vie  to  ^/ ^  hypodermically)  may  be  ad- 
ministered. Subsequent  to  the  com- 
plete evacuation  of  the  stomach-contents 
a  laxative,  preferably  calomel,  is  usually 
indicated.  The  observations  of  Beau- 
mont on  St.  Martin  indicate  that  calomel 
has  an  influence  little  short  of  specific 
on  the  mucous  membrane  inflamed 
through  dietetic  errors  or  alcoholic  ex- 
cess. Its  influence  seems  to  be  both 
local,  due  to  its  sedative  and  antiseptic 
effect,  and  systemic  through  its  chola- 
gogic  action.  Calomel  is  administered 
in  a  full  single  dose  of  from  2  to  5, 
or,  in  exceptional  cases,  10  grains;  given 


dry  upon  the  tongue  or  preferably  in 
trituration  with  milk-sugar  or  sodium 
bicarbonate.  If  vomiting  occurs  soon 
after  its  administration  the  dose  must  be 
repeated.  A  saline  laxative,  such  as 
effervescing  magnesia  citrate,  is  adminis- 
tered in  from  six  to  eight  hours  after- 
ward, provided  a  full  action  of  the  bowel 
in  the  meanwhile  has  not  been  obtained. 
Following  evacuation  of  the  stomach- 
contents,  gastric  irritability,  should  it 
continue,  is  best  allayed  by  the  total 
withdrawal  of  all  food  for  a  limited  time; 
confining  the  patient  to  bed;  the  appli- 
cation of  counter-irritants  in  the  form  of 
sinapisms  or  a  small  blister  to  the  epi- 
gastrium, and  the  administration  of  a 
few  doses  at  hourly  or  half-hourly  inter- 
vals of:  dilute  hydrocyanic  acid,  1  to  2 
drops;  bismuth  subnitrate,  5  to  10  grains; 
in  diluted  mint-water.  Or  there  may  be 
used  a  powder  containing  cocaine  hydro- 
chlorate,  Vi2  to  ^/g  grain;  codeine  phos- 
phate, ^/g  grain;  cerium  oxalate,  2  to  5 
grains.  Cerium  oxalate  alone,  in  doses 
of  5  grains  given  dry  upon  the  tongue, 
at  intervals  of  one-half  to  one  hour,  is 
often  singularly  efficient  in  checking 
vomiting  after  the  contents  of  the  stom- 
ach have  been  evacuated.  Carbolic  acid, 
V4  grain,  in  combination  with  a  small 
dose  of  bismuth,  exhibited  in  dilute  mint- 
water,  is  useful.  Strontium  bromide  in 
cases  in  which  a  nervous  element  exists 
is  often  of  value.  It  or  another  bromide 
salt,  in  combination  with  chloral,  may  be 
administered  by  the  rectum.  Morphine 
may  have  to  be  resorted  to  hypodermic- 
ally,  if  the  nausea  and  vomiting  continue 
despite  the  use  of  the  above  remedies 
after  the  stomach  has  been  completely 
evacuated.  The  ingestion  of  bits  of  ice 
or  of  small  quantities  of  iced  carbonated 
water  allays  thirst  and  tends  also  to  check 
the  nausea  and  vomiting.    Washing  out 
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the  stomach  with  hot  and  cold  water 
alternated  will  often  prove  efficient. 

For  the  control  of  gastric  pain  codeine 
internally,  combined  with  dilute  hydro- 
cyanic acid,  and  with  cocaine,  should  be 
used.  Externally,  turpentine  stupes,  or 
spongiopilin  first  immersed  in  hot  water 
and  then  rinsed,  is  indicated.  For  fur- 
ther details  see  the  treatment  of  gastric 
pain  in  ulcer. 

The  nourishment  should  be  of  the 
lightest  character  while  the  acute  symp- 
toms continue.  If  the  patient  is  well 
nourished  and  the  attack  has  arisen  from 
dietetic  discretion,  as  is  usual,  for  a  day 
or  two  almost  complete  abstinence  from 
food  is  indicated.  During  this  time  pep- 
tonized milk  or  milk  diluted  with  a  car- 
bonated alkaline  water  may  be  given  in 
small  quantities  at  moderately  frequent 
intervals,  or  a  preparation  of  koumyss 
may  be  tried.  In  other  particulars  the 
diet  suggested  in  the  treatment  of  gastric 
ulcer  is  applicable  bore. 

Phlegmonous,  or  Purulent,  Gastritis. 

This  rare  disease  may  occur  idio- 
pathically  or  as  a  complication  of  an- 
other disease,  such  as  typhoid  fever, 
small-pox,  puerperal  fever,  pyaemia,  etc. 
Two  forms  are  described:  a  diffuse  puru- 
lent infiltration  of  the  stomach-wall  and 
a  circumscribed,  localized  abscess,  as  a 
result  of  which  last  a  purulent  tumor  of 
some  size  develops  which  subsequently 
opens  into  the  stomach,  externally,  or 
into  the  peritoneal  cavity. 

Symptoms. — The  symptoms  are  those 
of  a  septic  process  plus  those  of  the  local 
inflammation,  which  last  may  be  alto- 
gether masked  by  the  lieight  of  the  sys- 
temic disturbance.  There  is  high  fever 
resembling  in  its  character  that  of  a 
severe  septic  infection.  It  is  associated 
with  great  prostration  of  strength,  delir- 
ium, and,  if  a  fatal  issue  is  imminent, 
coma;    jaundice   may   occur.      There   is 


nearly  always  localized  epigastric  pain 
and  dry,  heavily-furred  tongue;  vomit- 
ing, meteorism,  and  diarrhoea  are  usual. 
Death  results  in  most  cases  in  from  a 
few  days  to  two  weeks.  Recovery  is  un- 
likely unless  the  abscess  perforates  ex- 
ternally or  into  the  stomach. 

Diagnosis. — The  separation  of  phleg- 
monous gastritis  from  perigastritis,  sub- 
sequent to  perforation  of  a  latent  gastric 
ulcer,  acute  pancreatitis,  hepatic  abscess, 
and  acute  poisoning  is  difficult,  and  most 
often  impossible. 

Treatment. — Little  can  usually  be  done 
even  though  the  affection  be  presumed 
to  be  recognized.  Endeavor  should  be 
made  to  control  the  vomiting  and  the 
gastric  pain  by  the  use  of  remedies  sug- 
gested in  the  treatment  of  simple  acute 
gastritis  and  in  the  treatment  of  gastric 
ulcer.  Morphine  is  here  more  often  in- 
dicated. 

Toxic  Gastritis. 

Symptoms. — The  symptoms  succeeding 
the  ingestion  of  a  corrosive  poison  vary, 
of  course,  with  the  amount  and  variety 
of  the  poison  taken.  These,  however, 
usually  are:  intense  pain  in  the  mouth, 
throat,  oesophagus,  and  the  stomach. 
There  is  profuse  salivation,  and  urgent 
and  uncontrollable  vomiting.  The  vom- 
ited matter  is  usually  blood-stained,  and 
may  contain  bits  of  the  destroyed  mu- 
cous membrane.  There  is  great  thirst, 
and  prostration  and  collapse  may  early 
occur. 

Albumin  and  blood  appear  in  the 
urine,  and,  microscopically,  blood-cells, 
renal  epithelium,  and  epithelial  and 
blood-  casts  are  apt  to  abound. 

If  the  patient  survives,  the  sloughs 
that  have  formed  in  the  stomach  are  suc- 
ceeded, after  separation,  by  ulcers,  which, 
in  process  of  cicatrization,  may  lead  to 
stricture  of  the  oesophagus,  card  la,  pylo- 
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rus,  or  to  hour-glass  contraction  of  the 
stomach.  A  generalized  atrophy  of  the 
mucous  membrane  may  result  in  cases 
in  which  the  poison  taken  in  a  more 
dilute  form  exerts  a  necrotic  effect  upon 
the  glandular  epithelium. 

Diagnosis. — The  diagnosis  is  commonly 
readily  made.  The  corrosive  effect  of  the 
poison  evident  in  the  mouth  and  throat, 
the  character  of  the  vomit  (and  later  its 
chemical  examination),  the  characteris- 
tic symptoms  evident,  and  perhaps  the 
history  of  the  ingestion  of  a  toxic  sub- 
stance, all  tend  to  render  the  diagnosis 
easy. 

Etiology. — This  disease  is  originated 
by  the  ingestion  of  substances  which  act 
by  local  destruction  of  tissue, — poisons, 
— such  as  oxalic  acid,  the  mineral  acids, 
caustic  alkalies,  arsenous  acid,  antimony, 
phosphorus,  carbolic  acid,  ammonia,  and 
the  like. 

The  mucous  membrane  and  the  sub- 
mucous tissue  of  the  stomach  is  usually 
extensively  destroyed  by  the  corrosive 
poison;  or,  with  such  non-corroding  poi- 
sons such  as  phosphorus  and  arsenic,  its 
glandular  structure  is  the  seat  of  an 
acute  degeneration. 

Treatment.  ■ —  The  treatment  consists 
in  the  neutralization  of  the  irritant  poi- 
son; for  instance,  for  acids,  the  adminis- 
tration of  a  mixture  of  magnesia,  lime, 
and  water  may  be  used;  this  forms  with 
all  the  acids,  except  oxalic,  soluble,  harm- 
less salts.  If  magnesia  is  not  at  hand  a 
solution  of  sodium  carbonate  or  bicar- 
bonate, chalk,  or  soap  should  be  admin- 
istered. For  neutralization  of  the  caus- 
tic alkalies  there  should  be  employed 
dilute  vinegar,  lemon-jiiice,  diluted  acetic 
acid,  or  tartaric  acid.  Carbolic  acid  calls 
for  soluble  sulphates  or  calcium  hydrate 
or  the  saccharate.  Poisoning  by  phos- 
phorus demands  the  use  of  copper  sul- 
phate or  of  the  old,  unrectified  oil  of 


turpentine.  The  ingestion  of  arsenic 
calls  for  the  hydrated  iron  sesquioxide  or 
magnesium  sulphate. 

Mucilaginous  substances  and  oils  are 
administered  as  demulcents  after  neu- 
tralization and  evacuation  of  the  alkalies 
and  mineral  acids.  In  all  cases  of  poison- 
ing not  due  to  corrosives  or  to  the  min- 
eral acids  the  stomach  should  be  emptied 
and  thoroughly  washed  out  by  means  of 
the  soft  stomach-tube. 

Chronic  Gastritis. 

Synonym. — Chronic  gastric  catarrh. 

Definition. — A  condition  characterized 
by  chronic  disturbance  of  digestion  orig- 
inated and  maintained  by  definite  ana- 
tomical alterations  in  the  stomach-wall. 

Varieties. — Clinically  it  seems  proper 
to  distinguish  four  forms  of  chronic  gas- 
tritis, all  of  which,  finally,  if  unchecked, 
tend  to  terminate  in  hypertrophic  or  atro- 
phic gastritis. 

(ft)  Acid  gastritis;  (6)  subacid  gastri- 
tis; (f)  mucous  gastritis;  (d)  atrophic 
gastritis. 

The  occurrence  of  acid  gastritis,  as 
first  described  by  Boas,  is,  curiously,  still 
disputed;  but,  of  its  existence  and  fre- 
quency apart  from  the  neurosis  hyper- 
chlorhydria,  the  writer  sees  almost  daily 
examples.  In  this  there  occurs  either  a 
normal  or  frequently  a  marked  heighten- 
ing in  the  secretion  of  HCl,  but,  in  the 
writer's  experience,  associated  also  with 
the  presence  of  organic  acids  of  fermenta- 
tion out  of  proportion  to  that  encoun- 
tered in  simple  hyperchlorhydria.  Here, 
as  in  many  cases  of  hyperchlorhydria, 
there  exists  as  a  result  of  an  hypertro- 
phy and  proliferation  of  the  gland  se- 
creting elements,  an  actual  increase  of 
the  oxyntic,  or  HCl-secreting,  cells. 

Subacid  gastritis  is  that  form  in  which 
the  secretion  of  HCl  is  diminished  in 
slight  or  extreme  degree  and  there  is  co- 
incident, but  far  less  extensive,  diminu- 
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tion  in  secretion  of  the  ferments.  Sub- 
acid gastritis  may  terminate  in  so-called 
(rf)  atrophic  gastritis,  in  vhich,  with 
more  or  less  complete  atrophy  of  the 
glandular  elements,  even  traces  of  HCl 
are  no  longer  apparent,  and  the  ferments, 
tliough  rarely  disappearing  entirely,  are 
recognizable  with  difficulty  only  in  their 
inactive  or  proenzyme  stage.  In  this 
condition  there  finally  occurs  complete 
disappearance  of  the  secreting  structure, 
with  absence,  even,  of  traces  of  the 
proenzymes. 

Mucous  gastritis  is  characterized  by  the 
almost  habitual  appearance  in  the  wash- 
water  or  in  the  vomit  of  a  considerable 
quantity  of  mucus. 

Symptoms.  —  Chronic  gastritis  is  of 
very  insidious  onset,  and  is  attended  by  a 
train  of  symptoms  more  or  less  striking 
and  serious,  depending  upon  the  degree 
of  its  existence  and  the  variety.  These 
symptoms  are  those  of  disturbed  diges- 
tion, such  as  loss  of,  or  variable,  appe- 
tite, and  perhaps  actual  distaste  for  food 
other  than  that  highly  seasoned;  bad 
taste;  an  habitual  coated  tongue  in  the 
morning  and  of  its  root  as  well  through 
tlie  day;  at  times  nausea  and  vomiting, 
the  last  occurring  especially  in  the 
chronic  gastritis  of  alcoholics,  when  it 
is  usual  in  the  morning  on  arising  and 
then  consists  of  glairy  mucus;  gaseous 
eructations;  pyrosis;  "heart-burn,"  com- 
mon in  acid  gastritis;  fullness  and  heavi- 
ness in  the  epigastrium  after  meals — less 
usual  in  acid  gastritis. 

The  vomited  matter  rejected  by  day, 
after  food  has  been  taken,  as  with  the 
stomach-contents  extracted  through  the 
tube,  will  show  the  presence  or  absence 
of  HCl  and  the  ferments  according  to  the 
length  of  stay  of  food  in  the  stomach 
and  the  variety  and  stage  of  the  gastritis 
present,  whether  acid,  subacid,  or  atro- 
I)bic.    Mucus  is  apt  to  be  present  in  con- 


siderable quantity,  as  are  yeast-cells  and 
bacteria  which  have  made  a  habitat  of 
the  mucous  membrane  of  the  diseased 
stomach;  leucocytes  in  abundance  and 
erythrocytes  in  small  amount  may  be  rec- 
ognized, especially  in  the  wash-water  of 
the  fasting  stomach.  Lactic  acid  is  un- 
usual, save  in  traces  derived  from  the 
food  ingested,  except  with  coincident 
dilatation  and  a  high  degree  of  stagna- 
tion. With  similar  dilatation  and  stagna- 
tion, but  with  presence  of  free  HCl,  sar- 
cinse  are  encountered.  These  are  espe- 
cially noted  in  the  lifted  contents  or  in 
the  vomit  in  the  morning  before  food 
has  yet  been  taken. 

Gastric  pain  sometimes  occurs  in  all 
forms,  but  is  most  usual  in  the  gastritis 
of  excessive  drinkers.  There  is  then 
present  diffuse  soreness,  amounting,  per- 
haps, to  actual  pain,  occurring  commonly 
soon  after  meals,  but  which  may  be  pres- 
ent on  the  empty  stomach.  In  amount 
and  character  the  pain  is  occasionally  of 
such  severity  as  to  originate  a  suspicion 
of  cancer  or  of  ulcer.  The  pain  may  be 
of  the  nature  of  gastralgia,  paroxysmal 
and  variable  in  occurrence,  and  may  then 
be  associated  with  diffuse  or  localized 
tenderness  on  pressure. 

The  bowels  are  apt  to  be  more  or  less 
habitually  constipated  and  the  fseces 
malodorous. 

Through  the  long-continued  imperfect 
digestion  the  bodily  nutrition  suffers  and 
loss  in  weight  and  a  moderate  anajmia  or. 
chlorana^mia  occurs.  In  atrophy  of  the 
gastric  tubules  with  marked  impairment 
of  the  motor  power,  or  with  preserved 
motility  and  presumed  failure  of  pan- 
creatic secretory  activity,  due  to  disease 
of  that  organ,  ana:mia  is  common  and 
may  assume  the  cbaracteristics  of  the 
pernicious  (so-called  idiopathic)  grade. 

The  urine  in  mild  chronic  gastritis 
shows  no  special  characteristics.    In  that 
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in  which  the  nutrition  suffers  tlie  urine 
is  apt  to  be  diminished  in  amount,  and 
thus  of  a  relative  high  specific  gravity, 
but  actually  with  considerable  diminu- 
tion in  amount  of  total  urinary  solids, 
notably  of  urea.  The  phosphates  are 
increased  and  the  acidity  diminished. 

The  motor  function  of  the  stomach, 
especially  in  the  early  stages  of  chronic 
gastritis,  is  in  some  cases  increased. 
Commonly  in  the  later  stages  it  is  im- 
paired more  or  less  markedly,  although 
the  gastric  capacity  may  not  be  increased, 
the  diminished  gastric  peristole  being  due 
to  coincident  atrophy  of  the  muscularis 
as  a  result  of  connective-tissue  increase 
and  to  the  lowered  nutrition  present. 

Headache  is  common;  attacks  of  mild 
or  pronounced  vertigo  sometimes  occur, 
and  marked  mental  depression  is  usual. 
Actual  melancholia  may  develop. 

Although  chronic  gastritis  may  occur 
at  any  age,  it  is  most  usual  toward  mid- 
dle life  and  is  more  common  in  men. 

The  course  of  chronic  gastritis  is  vari- 
able. If  encountered  early  and  properly 
treated  recovery  is  usiial.  Later,  with 
marked  anatomical  changes  in  the  stom- 
ach, as  evinced  by  persistent  diminution 
in  secretory  or  motor  activity,  the  prog- 
nosis is  grave,  although,  even  in  extreme 
atony  of  the  tubules  with  restored  motor 
power  and  preserved  pancreatic  activity, 
the  patient  may,  to  all  appearances,  re- 
gain and  maintain  health  for  a  long 
period.  The  writer  has  now  had  several 
cases  of  this  sort  under  observation  for  a 
few  years  in  which,  with  total  secretory 
loss,  originated  by  a  chronic  gastritis,  the 
general  health  is  well  maintained. 

Diagnosis.  —  A  diagnosis  of  chronic 
gastritis  not  secondary  to  another  gastric 
disease — such  as  carcinoma,  dilatation,  or 
to  an  obstructive  disease  of  the  liver,  or 
the  heart,  of  the  lungs,  or  to  disease  of 
other  organs,  such  as  the  kidneys — must 


only  be  reached  by  the  most  searching 
exclusive  process.  Otherwise  it  is  but 
symptomatic,  and  the  treatment  is  prac- 
tically valueless.  A  separation  of  the 
different  varieties  of  gastritis,  the  acid, 
subacid,  atrophic,  and  the  mucous, — the 
first  two  of  which  may  have  associated 
with  it  the  last, — the  recognition  of  mo- 
tor increase  or  impairment,  can  be  readily 
made  as  a  result  of  a  sufficient  number  of 
examinations  by  means  of  the  stomach- 
tube,  and  the  application  of  the  most  ap- 
proved clinical  and  laboratory  methods, 
none  of  which,  of  actual  value,  are  diffi- 
cult to  employ  or  to  comprehend  after  a 
little  experience  with  them.  Unfortu- 
nately space  is  not  permitted  here  for 
their  detail. 

In  the  differential  diagnosis  of  chronic 
gastritis  it  is  especially  important  to  ex- 
clude the  simple  gastric  neuroses  and 
carcinoma  and  ulcer  of  the  stomach. 
Attention  to  the  symptomatology  of  these 
affections  and  patient  study  of  the  case 
under  view  will  commonly  enable  a  sep- 
aration to  be  made.  In  excluding  a  neu- 
rosis, especially  that  form  characterized 
by  hyperchlorhydria  or  by  anacidity,  it 
is  especially  important  to  consider  the 
preceding  history  and  the  accompanying 
objective  and  subjective  symptoms;  to 
make  examinations  of  the  stomach-con- 
tents in  order  to  ascertain  the  condition 
of  the  secretory  and  motor  functions  on 
a  number  of  occasions,  and  to  repeat  these 
at  definite  intervals;  to  recall  that  in 
these  gastric  neuroses  there  is  not  infre- 
quently a  total  reversal  of  what  has 
seemed  the  usual  condition,  marked 
atony  being  succeeded  by  hypermotility, 
and  subacidity  or  anacidity,  or  hyper- 
chlorhydria by  its  antithesis.  The 
habitual  presence  of  considerable  mucus 
in  the  wash-water;  of  some  amount  of 
the  organic  acids,  such  as  butyric  or 
acetic;     of,    microscopically,    leucocytes 
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and  of  bacteria,  and  of  exfoliated  epi- 
thelium, of  course,  favors  gastritis. 

Any  comprehensive  survey  of  the  dif- 
ferential diagnosis  is  not  permitted  here. 
It  is  especially  important  to  separate  car- 
cinoma and  ulcer  of  the  stomach  from 
chronic  gastritis.  In  carcinoma,  more 
especially  of  the  pylorus,  with  the  accom- 
panying stagnation  and  decomposition  of 
food  in  the  stomach,  there  are  absence 
of  free  HCl  and  the  presence  of  consid- 
erable amounts  of  lactic  acid;  vomiting 
is  usual,  the  vomited  matter  showing 
indications  of  bright-red  or,  more  likely, 
altered  blood;  there  is  more  or  less  char- 
acteristic pain;  and  emaciation  is  more 
rapid  than  in  chronic  gastritis;  often  the 
presence  of  a  tumor  may  be  detected. 

In  ulcer  there  is  localized  and  usually 
intense  gastric  pain  and  tenderness,  the 
pain  often  extending  through  to  the  back. 
Gastric  hsemorrhage,  causing,  although 
not  always,  hamatemesis  and  the  pres- 
ence of  blood  in  the  stools,  is  more  or 
less  usual,  although  not  invariable  as 
concerns  detection. 

Etiology.  —  Chronic  gastritis  may  be 
either  primary  or  secondary  to  a  pre- 
existing disease  of  the  stomach,  such  as 
carcinoma,  dilatation,  simple  atony,  ulcer, 
or  to  disease  of  the  teeth,  of  the  mouth, 
of  the  throat,  or  as  a  result  of  chronic 
venous  engorgement  of  the  stomach  de- 
pendent upon  obstructive  disease  of  the 
liver,  the  heart,  or  the  lungs;  or  to  cer- 
tain constitutional  states,  such  as  the  dis- 
eases of  the  blood,  tuberculosis,  diabetes, 
and  to  chronic  nephritis. 

The  usual  causes  of  primary  gastritis 
are  long-continued  dietetic  indiscretions; 
eating  food  improper  in  quality  or  quan- 
tity; meals  at  irregular  or  at  too  short 
intervals;  habitual  overeating,  especially 
when  fatigued;  drinking  large  quantities 
of  fluids  with  the  meals,  especially  if 
iced    or   at    a    very   high    temperature; 


imperfect  mastication  and  insalivation  of 
food  through  carelessness  or  through  ab- 
sence of  teeth  (this  last  is  a  common  and 
often  overlooked  cause).  The  abuse  of 
alcohol  is  a  very  common  cause  of  gas- 
tritis. 

Pathology. — The  essential  pathological 
process  in  chronic  gastritis  is  a  parenchy- 
matous and  interstitial  inflammation  of 
the  secretory  glandular  structure  and 
finally  of  the  deeper  layers  of  the  gastric 
wall,  especially  in  the  pyloric  region, 
which  inflammatory  process  leads  to  in- 
terference with  the  various  functions  of 
the  stomach,  and  to  degeneration,  wast- 
ing, or  hypertrophy  of  that  organ.  Ana- 
tomically, two  main  forms  of  chronic 
gastritis  are  described:  the  hypertrophic 
and  the  atrophic.  The  former  is  largely 
the  result  of  considerable  connective-tis- 
sue increase,  tending  to  give  rise  to  much 
thickening  of  the  stomach-wall,  to  mam- 
millation  of  the  mucosa  and  partial  or 
complete  destruction  of  the  glandular 
elements.  The  atrophic  form  is  that  in 
which  atrophy  of  the  mucous  membrane 
and  of  the  muscularis,  with  coincident 
atrophy  of  the  glandular  elements,  leads 
to  thinning  of  the  gastric  wall  and  sub- 
sequently to  either  diminution  in  the  size 
of  the  stomach  or  to  its  dilatation. 

Treatment. — Effort  should  be  first  di- 
rected to  ascertain  if  the  gastritis  is  sec- 
ondary to  disease  of  another  organ,  such, 
for  instance,  as  to  obstructive  disease  of 
the  heart,  lungs,  or  of  the  liver.  Ail- 
ments thus  originating  chronic  gastritis 
must  receive  careful  attention  before  the 
local  gastric  condition  can  be  improved; 
otherwise  remedial  measures  directed 
solely  to  the  stomach  will  be  inoperable. 
Drugs,  such  as  strophanthus,  digitalis, 
and  strychnine  for  the  valvular  disease 
or  the  emphysema,  free  purgation  to 
unload  the  portal  circle,  are  frequently 
necessary  in  gastritis  due  to  heart  disease 
■3 
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as  from  that  arising  from  disease  of  the 
liver.  The  existence  of  wasting  disease 
and  all  sources  of  malnutrition, — such  as 
tuberculosis  pulmonum,  chronic  malaria, 
nephritis, — which  predispose  to  chronic 
gastritis,  must  be  inquired  into. 

If  'not  directly  or  indirectly  secondary 
to  disease  in  another  organ,  the  condi- 
tion of  the  mouth  should  be  ascertained; 
an  examination  as  to  carious  teeth,  or  ab- 
sence of  molars  (both  not  infrequently 
and  usually  unsuspected  causes  of  gastric 
disturbances),  as  to  the  patient's  dietetic 
and  bibulous  habits;  these  and  similar 
underlying  conditions,  such  as  any  habit 
of  the  patient  prejudicial  to  health,  must 
be  thought  of  in  order  to  obtain  the  best 
results  from  treatment.  Systematic  ex- 
ercise in  the  fresh  air,  regularity  in  eat- 
ing, with  sufficient  intervals  between 
meals;  thorough  mastication  and  saliva- 
tion of  food;  attention  to  the  condition 
of  the  bowels  and  of  the  skin:  in  short, 
all  that  depends  to  general  hygiene  de- 
mands as  much  attention  as  the  medicinal 
treatment  itself. 

In  all  cases  of  gastritis  in  which  the 
functions  of  the  stomach  are  seriously 
affected,  especially  with  the  existence  of 
subacidity  and  the  accumulation  of  a 
considerable  amount  of  mucus  and  a 
tendency  to  marked  stagnation  of  the 
ingesta,  lavage  is  of  the  utmost  utility, 
not  only  as  a  cleanser  of  the  mucous 
membrane,  but  properly  employed  as  a 
stimulant  to  the  secretory  and  motor 
functions.  The  tube  and  the  accom- 
panying apparatus  such  as  is  made  ac- 
cording to  the  writer's  direction,  by 
Tiemann,  of  New  York,  should  be  em- 
ployed in  order  to  obtain  the  douche 
effect  so  important  in  the  treatment  of 
atony  and  of  subacidity.  The  tube 
should  be  used  once  daily  at  first,  prefer- 
ably on  rising  in  the  morning,  a  half 
hour  or  more  before  breakfast;    if  dur- 


ing the  da}',  at  the  time  but  little  of  the 
preceding  meal  remains  in  the  stomach. 
The  hot  water  is  preferably  medicated 
with  sodium  bicarbonate  and  chloride  in 
the  proportion  of  2  teaspoonfuls  of  each 
to  the  funnelful  (750  cubic  centimetres); 
but  with  the  existence  of  large  amounts 
of  mucus  a  larger  quantity  of  soda  is  es- 
sential. Hot  (105°)  and  cool  (60°)  water 
are  alternately  employed.  The  fluid  is 
passed  into  the  stomach  with  the  intra- 
gastric end  jiist  engaging  the  cardia  (ap- 
proximately seventeen  inches),  and  re- 
moved with  it  further  introduced  to  the 
most  dependent  part  of  the  stomach,  the 
distance  varying  in  different  individuals, 
but,  approximately  in  the  undilated  and 
unprolapsed  stomach,  twenty-one  inches. 
The  tube  is  again  withdrawn  to  the  for- 
mer mentioned  distance  on  the  intro- 
duction of  each  funnelful,  and  again  re- 
passed for  its  removal.  The  hard  rubber 
funnel  employed  has  a  capacity  of  about 
750  cubic  centimetres.  This  or  a  less 
amount  is  entered  at  one  time.  The 
writer  employed  a  weak  solution  of  quas- 
sia or  calumba  in  the  cool  water  in  cases 
of  subacidity  and  when  little  mucus  ex- 
ists, with  sodium  bicarbonate  contained 
in  but  the  first  funnelful  of  water;  or  so- 
dium bicarbonate  is  dispensed  with  and 
hydrochloric  acid  in  one-half  or  less 
decinormal  strength  is  added  to  the  bit- 
ter infusion.  This  line  of  treatment  al- 
most invariably  exerts  a  marked  symp- 
tomatic improvement.  If  the  stomach  is 
very  foul,  as  in  carcinoma  and  rarely  in 
simple  chronic  gastritis,  antiseptics  such 
as  saturated  solution  of  betanaphthol,  or 
weak  borax,  or  sodium  sulphite  or  per- 
manganate solution  are  employed  after 
the  first  washing  with  sodium  bicar- 
bonate. From  3  to  6  funnelfuls  are 
required  to  be  separately  entered  and 
removed  with  each  lavage.  The  process 
must  not  be  prolonged  if  it  is  debili- 
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tating  to  the  patient.  Silver-nitrate 
solution,  employed  in  amount  and  pro- 
cedure such  as  the  writer  directs  in 
the  treatment  of  ulcer,  and  alumnol  are 
most  useful  in  chronic  gastritis,  espe- 
cially in  the  hyperacid  and  in  the  mu- 
cous varieties.  If  for  any  reason  lavage 
seems  impracticable,  natural  or  artificial 
Carlsbad  salts  (sodium  bicarbonate,  36; 
sodium  chloride,  18;  sodium  sulphate, 
42;  potassium  sulphate,  3.25;  the  so- 
dium sulphate  is  added  only  if  a  mild 
laxative  action  is  desired)  may  be  em- 
ployed, taken  in  hot  solution;  or,  in 
mild  cases  in  which  a  saline  water  seems 
indicated  as  a  secretory  stimulant,  Ger- 
man Kissengen  (Rakoczy)  or  Wiesbaden 
(Kochbrunner)  may  be  used,  as  is  rec- 
ommended by  Boas.  These  waters  con- 
sist essentially  of  a  weak  solution  of  com- 
mon salt  and  of  alkaline  carbonates,  espe- 
cially that  of  sodium,  and  may  be  re- 
placed by  the  addition  of  these  salts  to 
ordinary  water,  the  solution  preferably 
being  ingested  rather  warm.  The  local 
effects  of  small  doses  of  sodium  bicar- 
bonate and  sodium  chloride  are  stimulat- 
ing to  the  secretion  of  IICl,  and  the  so- 
dium chloride,  after  absorption  into  the 
blood,  while  unquestionably  contributing 
to  the  formation  of  the  gastric  acid,  is 
also  of  utility,  both  locally  and  systemic- 
ally,  to  pepsin-formation  and  to  the 
transformation  of  inactive  pepsinogen 
into  the  active  enzyme. 

The  frequent  use  of  saline  laxative 
waters,  especially  those  containing  so- 
dium chloride  and  bicarbonate,  besides 
their  laxative  salts  (preferably  sodium 
sulpliate),  are  of  distinct  service  in  syn- 
ergizing  the  efTects  of  lavage  in  cleansing 
the  stomach  of  mucus,  promoting  a 
healthy  condition  of  its  walls,  and  in- 
fluencing its  functions  generally  for 
good,  even  when  lavage  alone  promotes 
regular  alvine  evacuations  through   its 


stimulating  effect  on  the  gastric  and  the 
intestinal  peristole. 

Silver  nitrate,  save  employed  as  a  wash 
on  the  empty  clean  stomach,  the  writer 
does  not  regard  as  of  utility.  Bismuth 
subnitrate  and  subgallate  and  zinc  oxide 
are  of  no  special  service  in  the  treatment 
of  chronic  gastritis.  In  the  form  char- 
acterized by  hyperchlorhydria  bismuth  is 
of  value,  as  it  is  when  gastric  hyperes- 
thesia and  actual  pain  are  prominent 
symptoms.  It  should  be  given  on  the 
empty  stomach  in  doses  of  5  to  30  grains, 
and  codeine,  hydrocyanic  acid,  cocaine, 
hyoscyamus,  or  belladonna  may  be  com- 
bined with  it,  as  in  the  treatment  of  the 
pain  of  ulcer.  The  best  result  from  its 
use  is  following  lavage.  In  cases  of  super- 
acidity  an  alkali  or  a  combination  of 
alkalies,  such  as  is  recommended  in  ulcer, 
is  called  for  to  be  administered  at  a 
period  in  gastric  digestion  when  pepton- 
ization has  advanced  and  an  amount  of 
free  HCl  over  that  required  for  the  com- 
pletion of  digestion  becomes  evident. 
The  dose  should  be  based  upon  the  de- 
gree of  acidity,  ascertained  by  examina- 
tion of  the  stomach-contents,  after  not 
only  the  bread  trial-meal,  but  one  of 
mixed  food,  it  being  recalled  that  the  de- 
gree of  discomfort  originating  from  the 
hyperacidity  may,  with  heightened  gas- 
tric sensibility,  be  out  of  proportion  to 
the  actual  extent  of  acidity.  Here  even 
more  than  in  simple  hyperchlorhydria 
too  full  a  dose  of  antacid  must  not  be 
bal)itually  given  soon  after  a  meal. 

In  most  cases  of  subacidity  there  is  no 
remedy  of  more  service  alone  or  in  com- 
bination with  a  simple  bitter  than  IICl. 
Its  uses  in  chronic  gastritis  are  many;  in 
acting  not  alone  as  a  digestant,  but  also 
in  stimulating  the  formation  of  pepsin 
and  perhaps  its  own  secretion;  in  assist- 
ing in  the  transformation  of  the  inactive 
proenzymes   existing   in    the   gland-cells 
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into  the  active  ferments;  and  in  inhibit- 
ing fermentative  processes  which  con- 
stantly occur  in  this  disease  when  stag- 
nation of  food  is  usual.  A  combination 
of  pepsin  with  it  is  unnecessary,  since, 
when  HCl  can  be  of  any  utility  as  a  di- 
gestant,  the  pepsin  already  exists  in  suffi- 
cient quantity  in  the  gastric  tubules, 
needing  only  the  presence  of  HCl  to 
bring  it  into  activity.  The  pepsin-secret- 
ing cells  are  so  much  more  widely  dis- 
tributed in  the  stomach  and  in  so  much 
greater  number  that  it  is  almost  invari- 
able in  cases  in  which  HCl  is  absent  other 
than  those  of  complete  gastric  atrophy 
that  pepsin  can  still  be  readily  obtained 
from  the  stomach  in  quantities  sufficient 
to  act  as  a  digestant  by  means  of  the  use 
of  HCl.  The  question  of  pepsin-and- 
HCl  administration  in  diseases  of  the 
stomach  has  been  before  entered  into  in 
detail  in  a  paper  by  the  writer  (Ther. 
Gaz.,  Feb.  15,  '93),  a  reprint  of  which 
will  be  sent  on  application. 

As  a  secretory  stimulant,  HCl  may  be 
given  in  small  doses  (10  to  15  minims  of 
the  dilute  acid)  shortly  before  meals,  or 
preferably  in  larger  post-prandial  ones, 
that  advantage  may  also  be  taken  of  its 
ability  to  assist  digestion.  The  writer 
commonly  gives  Vj  drachm  to  2  drachms 
largely  diluted  with  water  in  divided 
doses  at  intervals  of  ten  to  twenty  min- 
utes, the  initial  dose  being  taken  a  half- 
hour  after  meals;  or  the  acid  may  be 
taken  through  a  small  stomach-tube  in 
a  single  dose  of  from  1  to  3  drachms. 
This  last  is  the  writer's  favorite  mode  of 
administering  the  acid  in  cases  of  neu- 
rotic subacidity  accustomed  to  the  tube. 
In  cases  in  which  HCl  is  practically  not 
secreted  through  atrophy  of  the  gastric 
tubules  its  administration  can  be  of  no 
utility. 

The  bitter  tonics — such  as  nux  vomica 
(or  strychnine),  quassia,  calumba,  eon- 


durango,  and  gentian — synergize  the 
action  of  HCl  as  secretory  stimulants, 
and  are  of  value  (although  less  here  than 
in  functional  [nervous]  subacidity  and 
atony)  in  imparting  tone  to  the  weakened 
muscularis.  Their  utility  is  more  marked 
when  administered  before  than  after 
meals. 

Intragastric  electricity,  but  especially 
faradism,  the  writer  regards  (in  ten 
years'  experience  with  it)  of  value  in 
cases  of  subacidity  and  loss  of  gastric 
motor  tone. 

Teeatment  of  Constipation. — Apart 
from  the  use  of  an  occasional  laxative, 
it  should  be  endeavored  to  overcome  con- 
stipation by  attention  to  the  diet  and  by 
mechanical  measures,  such  as  exercise  and 
massage.  An  occasional  dose  of  calomel 
or  of  blue  mass  is  necessary  in  gastric 
catarrh,  especially  in  that  secondary  to 
chronic  heart  or  to  liver  disease,  in  whicli 
engorgement  of  the  portal  viscera  exist. 
In  the  last  salines  are  of  great  value.  In 
simple  gastric  catarrh  salines,  such  as 
sodium  sulphate  and  phosphate  in  mod- 
erate doses  before  breakfast,  not  con- 
tinued for  a  long  period,  are  of  value, 
but  are  less  generally  required  than  such 
vegetable  aperients  as  cascara,  aloes  (in 
the  form  of  aloin),  rhubarb,  and  occa- 
sionally podophyllum.  The  writer  uses 
largely  the  following  combination  in 
capsule: — 

ly   Aloin,  Vs  to  Vi  grain. 

Extract  of  cascara  sagrada,  1  to  2 

grains. 
Extract  of  hyoscyamus,  Vs  to  Vi 

grain. 
Extract  of  nux  vomica,  V4  grain. 
Oil  of  cajuput,  1  minim. — M. 

Eesin  of  podophyllum  (Vg  to  ^/^ 
grain),  euonymin  (1  to  2  grains),  and 
leptandrin  (1  to  2  grains)  are  added 
when  it  is  desired  to  increase  the  biliary 
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secretion,  other  than  with  calomel,  and 
favor  its  flow  into  the  bowel. 

But  a  reliable  preparation  of  cascara 
alone,  the  dose  of  which  can  be  better 
regulated  than  that  of  a  drug  in  pill 
form,  is  probably  the  best  mild  laxative; 
although  the  form  of  laxative  should  be 
frequently  varied,  as  the  effect  dimin- 
ishes with  constant  use.  The  object  to 
be  obtained,  of  course,  is  regulation  of 
the  bowels,  and  not  mere  purgation.  An 
occasional  enema  of  olive-oil  taken  on  re- 
tiring (4  to  8  ounces),  especially  if  passed 
into  the  sigmoid  and  retained  over  night, 
is  often  of  signal  value  in  at  least  tempo- 
rarily overcoming  constipation. 

The  previous  and  present  dietetic  hab- 
its of  the  patient  must  be  inquired  into 
carefully,  and  rules  laid  down  as  to  the 
future.  A  specially-prepared  diet-list  is 
of  great  value,  but  this  must  be  based  on 
a  careful  study  of  the  condition  of  the 
stomach,  the  state  of  the  secretory  and 
the  motor  power;  the  extent  fermenta- 
tion occurs  in  the  stomach,  and  the  readi- 
ness with  which  the  carbohydrates  are 
digested.  The  condition  of  the  mouth 
and  of  the  teeth  must  also  receive  atten- 
tion, in  order  that  thorough  mastication 
and  insalivation  necessary  for  proper  di- 
gestion be  accomplished.  The  diet,  while 
of  a  sort  to  maintain  bodily  nutrition, 
must  be  one  which  will  not  overtax  the 
stomach.  A  milk  diet,  unless  to  meet 
a  special  indication,  is  not  advisable. 
Much  food  must  not  be  taken  at  one 
time,  and,  if  motility  be  much  impaired, 
a  point  to  be  carefully  ascertained,  a 
sufllcient  interval  must  elapse  between 
meals  to  permit  the  stomach  to  empty 
itself.  AVhen  solid  food  is  taken  albu- 
minoids are  preferable  to  carbohydrates, 
and  sweets  are  usually  better  avoided, 
especially  in  acid  and  in  mucous  gastri- 
tis. 

Eggs,  soft  boiled  (prefcniljly  coddled) 


or  lightly  poached,  their  albumin  becom- 
ing opaque,  though  semifluid;  short- 
fibered,  tender  meat,  free  from  fat;  boiled 
mutton;  or  roasted,  tender  beef ;  broiled 
tenderloin  steak  thoroughly  divided;  or 
Hamburger  steak  may  be  permitted  pro- 
vided they  are  digested  without  discom- 
fort, although  with  the  assistance  of  HCl, 
or  with  an  active  preparation  of  papain. 
The  use  of  the  latter  the  writer  favors 
and  has  for  years  largely  employed  in 
cases  in  which  other  effects  from  HCl 
than  the  digestive  were  not  especially 
demanded.  Papain  is  administered  in 
doses  of  5  grains  in  combination  with 
taka-diastase  when  carbohydrates  are 
also  taken  and  their  digestion  in  the 
stomach  is  impaired.  With  this,  1  to  2 
grains  of  powdered  rhubarb  and  Vio  to 
Vs  grain  of  powdered  ipecac  are  of  utility, 
the  dose  administered  in  the  form  of  a 
wafer.  Certain  of  the  wheat  breakfast- 
foods  that  are  of  acknowledged  ease  of 
digestion  are  usually  permissible,  eaten 
with  the  addition  of  salt  and  a  little 
cream.  Oatmeal  in  any  form  is  objec- 
tionable. Home-made  light  bread,  forty- 
eight  hours  old,  is  allowed.  Potatoes;, 
pease  and  beans  in  the  form  of  purees^ 
first  passed  through  a  sieve,  may  be 
allowed;  as  may  be  fresh  young  pease, 
well  mashed  by  the  fork,  young  carrots 
and  asparagus,  and,  save  in  acid  gastritis, 
rice,  if  well  cooked,  and  a  small  part  of 
a  very  mealy  boiled  or  baked  potato. 
Fried  food  is  to  be  avoided.  Fats,  except 
butter  and  cream  in  very  moderate  quan- 
tity, are  not  permissible.  Fats  mechanic- 
ally delay  digestion  by  impeding  penetra- 
tion of  the  saliva  and  subsequently  of  the 
gastric  juice,  forming,  as  they  do,  an 
almost  insoluble  coating  about  the  other- 
wise soluble  ingesta.  Fatty  acids  tend 
to  develop  from  them  in  cases  in  which 
atony  is  present,  and  enhance  the  un- 
healtbv  condition  of  the  mucous  mem- 
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brane  already  present.  Excepting  salt, 
condiments  are  to  be  avoided.  Broths 
or  soups  made  of  meat-extracts  must  be 
partaken  of  sparingly,  if  at  all,  at  the 
time  solid  food  is  eaten,  because  of  their 
decided  neutralizing  effect  on  the  secre- 
tion of  HCl  in  the  stomach  by  virtue  of 
their  contained  salts.  In  small  quantity 
at  the  start  of  a  meal  sapid  broths  are 
useful  as  peptogens,  and,  when  fortified 
by  a  raw  egg  (poached  by  contact  in  the 
cup  with  the  boiling  broth),  a  light  meal 
may  be  so  made.  Tea  and  coffee  are  bet- 
ter avoided.  If  taken  they  must  be 
drunk  weak  and  without  cream  or  sugar. 
Hot  milk  is  permissible  with  coffee, 
which  should  be  taken  after  rather  than 
with  the  meal.  If  fruit  acid  is  craved, 
orange-juice,  especially  in  the  morning; 
sweet  grapes,  the  seeds  and  skin  rejected, 
are  the  best.  But  the  pulp  of  juicy 
peaches  and  pears,  and  cantaloupes,  well 
chewed,  may  also  be  a'lowed.  Bananas 
and  berries  are  objectionable. 

In  cases  in  which  atrophy  of  the  gas- 
tric tubules  is  present,  if  motility  is  well 
preserved,  the  same  dietary  is  permissible, 
there  being  administered  with  each  meal 
a  full  dose  of  papain.  Diastase  is  less 
essential,  as,  with  absence  of  acidity, 
starch  digestion  in  the  stomach,  provided 
proper  mastication  has  preceded,  is  in 
no  way  interfered  with.  In  these  and  in 
cases  of  gastritis  in  which  the  nutrition 
is  much  impaired  through  imperfect  di- 
gestion, predigested  foods,  such  as  soma- 
tose  and  sanose,Mosquera's  beef-meal  and 
beef-jelly;  the  cereals,  first  predigested, 
are  demanded.  Whipped  eggs  in  the 
shape  of  flip  and  of  egg-lemonade  com- 
monly agree  well,  passing  in  liquid  form 
into  the  bowel  and  there  undergoing 
digestion  and  absorption. 

Alcohol  in  acid  and  in  mucous  gastritis 
is  not  permissible.  In  the  subacid  and 
atrophic  forms,  a  small  quantity  of  well- 


diluted  whisky  at  meals,  Rhine,  Sau- 
terne,  sherry,  or  Madeira  may  be  al- 
lowed. 

Gastric  Ulcer. 

Synonyms.  —  Simple,  round,  peptic, 
eroding,  or  perforating  ulcer. 

Definition  and  Varieties. — Gastric  ul- 
cer is  characterized  by  a  solution  of  con- 
tinuity of  a  limited  portion  of  one,  or 
more  commonly  all  the  coats  of  the 
stomach-wall,  resulting  in  an  open  sore 
of  varying  extent.  In  the  acute  form 
the  sore  has  the  appearances  suggestive 
of  that  which  would  be  made  by  a 
"punch"  instrument.  In  the  chronic 
variety,  resulting  from  a  slower  process, 
a  much  greater  area  may  be  involved; 
so  that  there  is  a  shelving  tendency 
from  the  mucous  and  submucous  coats 
to  the  muscular  and  peritoneal  ones, 
the  whole  assuming  a  somewhat  funnel- 
like appearance.  The  chronic  form, 
under  favorable  circumstances,  tends 
toward  cicatrization.  The  acute  shows 
a  less  benign  inclination.  Deformities 
of  the  stomach-wall,  such  as  hour-glass 
contraction,  should  the  ulcer  occupy  the 
body,  or  pyloric  obstruction,  when  the 
ulcer  is  in  the  vicinity  of  the  pylorus, 
are  not  uncommon  results  of  cicatriza- 
tion of  chronic  ulcer.  In  both  the 
chronic  and  the  acute  form  a  tendency 
to  haemorrhage  and  perforation  of  the 
stomach-wall  exists.  Duodenal  ulcer  is 
closely  related  in  character  to  gastric  ul- 
cer. Erosions  of  the  stomach,  which  are 
miniature  ulcers  of  the  mucosa,  wholly 
differ  from  peptic  ulcer,  in  symptoms, 
character,  and  course.  What  is  known 
as  carcinomatous  ulcer  is  usually  car- 
cinoma ingrafted  upon  what  was  pri- 
marily a  simple  benign  ulcer;  but  gastric 
carcinoma  itself  frequently  ulcerates. 
Single  or  multiple  gastric  ulcers,  not 
presenting  the  usual   aspects   of  peptic 
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ulcer,  may  occur  as  the  result  of  tuber- 
cular and  syphilitic  infection.  Neither 
is  common,  and  the  diagnosis  in  life  is 
difficult. 

Symptoms. — A  typical  case  of  gastric 
ulcer  presents  very  distinctive  symp- 
toms: these  are  localized,  peculiar  pain; 
vomiting;  gastric  hjemorrhage,  showing 
itself  as  hsematemesis,  or  less  often  by 
the  blood  appearing  only  in  the  stools. 
There  are  also  other  digestive  disturb- 
ances, such  as  those  attending  the  fre- 
quently existing  hyperchlorhydria.  La- 
tent ulcer  is  really  rare;  most  so-called 
latent  cases  are  those  in  which  either 
slovenliness  in  examination  or  ignorance 
on  the  part  of  the  attendant  causes  him 
to  slip  in  diagnosis,  or  they  are  cases  in 
which  there  was  failure  on  the  part  of 
the  patient  to  consul  a  physician  for 
symptoms,  which,  though  slight,  would 
have  been  obvious  enough. 

Pain  is  seldom,  if  ever,  absent  during 
the  course  of  gastric  ulcer,  although  it 
is  not  invariably  of  that  character  seen 
in  typical  cases.  Pain  may  be  caused 
by  the  influence  of  the  eroding  process 
on  the  sensory-nerve  filamouts  or  by  irri- 
tation of  the  sore  by  food  and  drink,  and 
by  the  corrosive  action  of  the  secreted 
HCl.  Pain  may  be  constantly  present 
or  may  be  intermittent,  fixed,  or  parox- 
ysmal, but  is  commonly  both;  it  is  most 
intense  immediately  or  soon  after  the 
ingestion  of  food  or  drink,  and  is  ag- 
gravated if  chemical,  thermal,  or  me- 
chanical irritants  are  contained  therein. 
Exceptionally  the  pain  may  not  be  ag- 
gravated for  an  hour  or  two  after  inges- 
tion of  food.  When  this  is  the  case,  the 
suspicion  should  be  entertained  of  ulcer 
situated  rather  in  the  duodenum  than 
in  the  stomach.  Posture  often  has  a 
marked  influence  on  the  time  of  a])pear- 
ance  and  the  duration  and  severity  of 
pain.     The   pain    is  usually  both   local- 


ized and  lancinating.  The  localized  pain 
is  apt  to  be  present  in  a  limited,  small 
area,  in  both  the  epigastric  and  the  dor- 
sal region.  The  epigastric  site  of  pain 
is  often  very  local,  and  is  situated  at  a 
point  immediately  below  or  not  much 
more  than  an  inch  or  so  below  the  tip 
of  the  ensiform  process.  Here,  exquisite 
tenderness  is  apt  to  be  present  to  even 
light  pressure,  and  deeper  pressure,  how- 
ever gently  applied,  cannot  be  borne. 
The  dorsal  fixed  pain  and  tenderness  is 
commonly  placed  to  the  left  of  the 
eleventh  and  twelfth  dorsal  or  the  first 
lumbar  vertebra,  and  is  limited  to  an 
area  not  larger  than  that  occupied  by 
the  epigastric  pain.  From  these  two 
sites  the  pain  lancinates  with  paroxysmal 
exacerbations;  these  lancinating  pains 
may  even  simulate  angina  pectoris. 

Vomiting,  though  very  common  in 
ulcer,  does  not  occur  with  such  invari- 
ability as  the  before-discussed  sign. 
Vomiting  is  usual  in  cases  of  ulcer,  and 
is  seldom  entirely  absent  throughout  the 
course  of  the  disease.  It  is  commonly 
brought  about  by  the  irritating  action 
of  the  ingesta  and  the  superacid  HCl 
secretion  on  the  ulcer  itself,  and  on  the 
hypersensitive  stomach,  and  by  the  ag- 
gravation and  pain  so  produced.  Vom- 
iting may  occur  immediately  after  the 
ingestion  of  food  or  drink,  but,  as  a  rule, 
it  is  less  usual  until  after  the  lapse  of 
from  one-half  to  two  hours.  The  char- 
acter of  the  vomit  in  a  case  of  suspected 
ulcer  should  be  ascertained,  and  the  pres- 
ence or  absence  of  blood  looked  for  ma- 
croscopically.  microscopically,  and  cIkmu- 
ically,  and,  if  the  stomach-tube  cannot  be 
employed  for  such  examinations,  the  total 
acidity  and  the  percentage  of  free  HCl 
should  be  determined. 

Ilcumorrharje  occurs  in  about  50  jier 
cent,  of  all  cases  of  gastric  ulcer  When 
jirofuso  or  noted  with  some  frequency. 
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even  in  small  amounts,  it  furnishes  the 
strongest  possible  evidence  of  ulcer.  If 
vomiting  is  not  a  constant  symptom, 
small  hEemorrhages,  however,  frequently 
repeated,  may  alone  manifest  themselves 
by  examination  of  the  stools.  Physical 
exertion  and  the  digestive  act  both  favor 
the  development  of  gastric  haemorrhage, 
as  does  emotional  excitement.  It  also 
seems  to  be  more  usual  at  the  menstrual 
period.  The  stomach-tube  must  be  em.- 
ployed  with  discriminating  caution  in 
ulcer  in  which  a  tendency  to  haemor- 
rhage exists.  One  not  skilled  in  its  use 
should  avoid  its  application.  The  faeces 
should  be  carefully  and  systematically 
inspected,  and  examined  microscopically 
and  chemically,  if  other  indications  of 
gastric  hasmorrhage  are  not  evident.  It 
should  be  remembered  that  with  the  ad- 
ministration of  a  salt  of  bismuth  or  of 
iron  the  faces  are  of  a  dark  color.  The 
occurrence  of  a  profuse  haemorrhage 
causes  the  characteristic  signs  of  shock; 
these  may  exist  without  the  blood  being 
vomited. 

Chlorosis,  or  more  advanced  chlora- 
naemia,  often  precedes  the  development 
of  gastric  ulcer.  The  morbid  condition 
of  the  blood  becomes  naturally  much 
accentuated  by  virtue  of  the  lessened  in- 
take of  food,  the  vomiting,  pain,  and  by 
the  occurrence  of  hffimorrhages.  The 
blood-changes  in  a  long-standing  case 
are  those  of  a  secondary  anaemia. 

Other  symptoms  of  gastric  ulcer:  The 
percentage  of  HCl  in  the  gastric  juice 
is  usually  increased,  at  least  in  the  earlier 
stages,  and  this  augmentation  in  many 
eases  has  long  preceded  the  advent  of 
ulcer.  Diminution  occurring  in  the 
course  of  the  disease  is  usually  the  result 
of  an  ingrafted  gastritis.  Earely  in 
gastric  ulcer  total  absence  of  the  secre- 
tory function  is  observed. 

The  appetite  is  commonly  well   pre- 


served, save  in  long-standing  cases,  when 
cachexia  is  present. 

Gastric  and  intestinal  flatulence  are 
not  uncommon,  due  to  a  nervous  influ- 
ence, or  perhaps  to  imperfect  starch  di- 
gestion, with  neutralization  of  the  pan- 
creatic secretion,  and  destruction  of  its 
ferments,  through  the  action  of  the 
superacid  gastric  juice. 

Pyrosis,  or  mere  heart-burn,  is  usual. 

There  is  nothing  peculiar  in  the  con- 
dition of  the  bowels.  If  little  food  is 
taken  and  vomiting  is  usual,  constipa- 
tion is  the  rule. 

In  cases  with  hyperchlorhydria  the 
urine  shows  changes  incident  to  that 
state:  a  tendency  to  low  acidity  or  to 
persistent  alkalinity. 

Fever  is  absent  unless  as  a  result  of  a 
complication. 

Prognosis,  Duration,  Complications, 
and  Consequences  of  Gastric  Ulcer. — 
Gastric  ulcer  is  a  disease  which,  when 
encountered  early,  is  very  amenable  to 
treatment.  The  prognosis,  however,  un- 
der any  circumstance,  must  be  guarded: 
the  possibility  of  erosion  of  a  large  vessel, 
of  perforation,  of  such  a  consequence  as 
cicatricial  stenosis  of  the  p3'lorus,  the 
frequency  of  relapse,  should  all  render 
one  cautious  in  hazarding  an  opinion  as 
to  ultimate  recovery.  It  may  be  said, 
however,  that  with  the  intelligent  co- 
operation of  the  patient  a  majority  of 
the  cases  may  be  cured  and  relapses  pre- 
vented if  coming  under  observation  at  a 
not  too  late  stage  in  the  disease. 

The  duration  of  gastric  ulcer  is  a  very 
varied  one.  In  cases  not  imder  favor- 
able treatment  ten  years  and  more  have 
been  recorded. 

Diagnosis. — This  is  not  a  matter  of 
difficulty  in  typical  cases.  The  charac- 
teristic localized  pain,  intensified  by 
pressure,  with  the  presence  of  emacia- 
tion, and  with  at  least  a  moderate  chlora- 
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nsemia,  render  the  diagnosis  probable, 
even  when  vomiting  is  absent  and 
hjemorrhage  not  evident.  The  occur- 
rence of  hfematemesis,  with  the  charac- 
teristic pain,  can  leave  little  doubt  if 
carcinoma  can  be  excluded. 

To  one  acquainted  with  manipulations 
of  the  stomach-tube  and  the  methods  of 
ascertaining  by  its  aid  the  conditions  of 
the  gastric  functions,  the  separation  of 
carcinoma  from  simple  ulcer  is,  as  a  rule, 
easy,  taking  into  account  other  impor- 
tant differences  usually  manifest.  The 
early  absence  of  free  HCl  from  the  gas- 
tric secretion  in  cancer,  with  diminution 
in  the  ferments,  and  the  presence  of  the 
organic  acids,  chiefly  lactic  when  the 
growth  occupies  the  pylorus;  the  im- 
pairment, also,  of  the  motor  function, 
the  character  of  the  blood  that  is  vom- 
ited, and  perhaps  the  presence  of  tumor, 
all  tend  to  render  the  separation  simple. 
The  age;  family  history,  the  compara- 
tively early  appearance  of  cachexia  and 
of  marked  wasting  in  the  presence  of  a 
lack  of  history  of  gastric  disorder  of 
long  standing  are  also  points  of  some 
value  in  differential  diagnosis.  The 
cancerous  degeneration  of  chronic  ulcer 
is  far  more  difficult  to  recognize  than  is 
simple  carcinoma,  and  often  the  recog- 
nition for  a  long  time  can  be  but  con- 
jectural,  based  on  the  ephemeral  im- 
provement of  symptoms  under  treatment 
that  experience  has  shown  is  usually  re- 
markably successful  in  the  cure  of  ulcer. 

The  occurrence  of  lancinating  and 
sharply-localized  pain  increased  by  the 
ingestion  of  food  or  drink,  of  hrematem- 
esis,  and  of  vomiting  tends  to  separate 
simple  hyperchlorhydria  and  acid  gas- 
tritis from  ulcer. 

Etiologfy. — Gastric  ulcer  is  of  more 
frequent  occurrence  than  is  generally 
supposed.  In  5  per  cent,  of  deaths  from 
all  causes  cicatrization  of  an  old  ulcer  or 


an  open  ulcer  is  encountered.  The 
ratio  of  cicatrix  to  open  ulcer  is  about 
three  to  one.  Gastric  ulcer  is  more  com- 
mon in  northern  than  in  southern  lati- 
tudes and  is  apparently  less  frequent  in 
America  than  in  Europe.  Some  parts 
of  Europe  seem  to  be  exempt.  The  eti- 
ology of  most  cases  of  gastric  ulcer  is 
still  involved  in  obscurity.  Usually 
more  than  one  causative  factor  is  oper- 
able. Some  of  these  are:  disturbances 
in  the  vascular  supply  of  the  stomach, 
injury  to  the  stomach-wall,  deterioration 
in  the  general  health,  diminished  alka- 
linity of  the  blood,  and  long  pre-existing 
hyperchlorhydria  (this,  chlorosis,  and 
trauma  are,  united,  presumed  common 
factors  in  women);  age  and  sex  furnish 
a  predisposition.  The  most  usual  age 
for  its  occurrence  is  between  twenty  and 
forty;  it  is  rare  in  young  children  and 
after  the  sixtieth  year.  It  is  about  twice 
as  frequent  in  women  as  in  men;  the 
predisposition  in  the  former  sex  being 
favored  by  the  more  common  occurrence 
in  them  of  anaemia,  chlorosis,  a  neurotic 
temperament,  and,  it  is  asserted,  gas- 
troptosis;  loose  kidney  (in  the  writer's 
opinion)  may  act  as  a  predisposing  cause. 
Occupation  can  have  but  a  very  indirect 
influence.  Disease  of  the  circulatory 
apparatus,  involving  either  the  heart  or 
the  blood-vessels,  extensive  skin  burns, 
and  infectious  diseases  are  to  be  regarded 
as  etiological  factors. 

Pathology. — The  ulcor  may  be  single 
or  multiple,  but  commonly  only  one 
chronic  ulcer  exists.  The  most  usual 
situation  of  the  ulcer  is  in  the  pylor'c 
region,  and  on  the  lesser  curvature  and 
toward  the  posterior  wall.  Its  size  is 
variable;  the  usual  diameter  is  from 
one-half  to  one  inch.  The  shape,  which 
frequently  varies,  is  oval  or  round,  with 
a  funicular  or  crater-like  form.  The 
base  of  the  cone  is  at  the  mucous  sur- 
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face  and  the  truncated  portion  on  the 
peritoneal  coat  or  tlie  surface  of  an  ad- 
jacent organ,  such  as  the  liver,  pancreas, 
or  spleen.  The  edges  are  apt  to  be 
thickened;  the  bottom  of  irregular  shape 
or  yellowish  color;  smooth  or  rough, 
showing,  perhaps,  portions  of  slough  on 
the  surface.  The  gastric  wall  for  a 
moderate  distance  around  the  ulcer, 
when  the  latter  is  of  long  standing,  gen- 
erally shows  evidences  of  inflammatory 
change.  With  involvement  of  the  peri- 
toneal coat  in  the  ulcer-cavity,  a  local- 
ized or  more  general  inflammation  of  this 
membrane  exists.  In  about  50  per  cent, 
of  all  cases  adhesive  inflammation  occurs 
to  an  adjacent  organ  or  part. 

An  ulcer  commonly  terminates  by 
cicatrization;  deformity  of  the  stomach- 
wall  may  result  in  consequence.  In  a 
small  percentage  of  cases  perforation  of 
the  stomach-wall  may  occur,  or  death 
may  take  place  from  uncontrollable 
hsemorrhage,  due  to  the  rupture  of  a 
large  vessel.  Perforation  is  more  com- 
mon with  ulcer  on  the  anterior  gastric 
wall.  Perforation,  according  to  the 
situation  of  the  ulcer,  may  result  in 
purulent  peritonitis,  or  in  an  abscess  in 
neighboring  organs,  or  in  the  formation 
of  a  fistula. 

The  acute  gastric  ulcer  is  usually  of 
smaller  size  than  the  chronic  form.  Its 
usual  appearance  is  that  of  having  been 
gouged  out  of  the  mucous  membrane. 
The  edges  are  little  or  not  at  all  thick- 
ened, but  are  apt  to  be  deeply  congested. 
The  appearances  of  the  ulcer  are  those 
of  an  inflammatory  process  ending  in 
necrosis,  such  as  is  produced  by  aciite 
bacterial  infection.  The  situation  of  the 
acute  gastric  ulcer  is  usually  the  pyloric 
region. 

Complications.  —  The  most  common 
are  perforated  peritonitis  and  cicatricial 
pyloric  stenosis.    Far  less  often  seen  are 


development  of  a  carcinoma  at  the  site 
of  the  ulcer  and  hour-glass  contrac- 
tion of  the  stomach.  Grave  anjemia, 
simulating  the  progressive  pernicious 
form,  is  sometimes  observed  in  conse- 
quence of  an  untreated  or  mismanaged 
case. 

Treatment.- — The  writer  here  will 
briefly  describe  only  the  treatment 
which,  as  a  rule,  he  employs  and  has 
found  of  the  greatest  benefit.  The 
prime  object  is  to  give  the  stomach  al- 
most absolute  rest  for  as  long  a  time  as 
the  exigencies  of  the  case  will  permit,  in 
order  to  promote  more  or  less  complete 
cessation  of  its  motor  and  secretory 
functions,  by  making  little  or  no  de- 
mands on  that  organ,  and  thus  irritation 
by  food,  by  muscular  and  glandular  ac- 
tivity, being  reduced  to  a  minimum,  and 
the  bodily  nutrition  at  the  same  time 
being  maintained,  impediments  to  cica- 
trization are  removed.  Healing  is  also 
favored  by  a  neutralization  of  the  gastric 
secretion  by  appropriate  antacids  and 
by  the  employment  of  remedies  ex- 
erting a  soothing  action  on  the  ulcer- 
ated surface  and  upon  the  hypersensitive 
mucous  membrane.  The  writer  rarely 
treats  a  case  of  chronic  ulcer,  unless  a 
marked  tendency  to  hsemorrhage  exists, 
without  the  stomach-tube,  by  which  he 
employs  remedies  impracticable  of  use 
otherwise. 

The  patient  is  sent  to  bed  for  a  period 
of  from  ten  days  to  three  or  more  weeks. 
For  from  ten  days  to  two  weeks  he  is 
to  be  fed  solely  by  the  bowel.  All  food, 
even  milk,  by  the  mouth  is  to  be  pro- 
hibited. Fluids,  save  sufficient  water  in 
which  to  administer  the  remedies  or- 
dered, are  to  be  withheld,  on  accoxmt  of 
their  tendency  to  excite  the  secretory 
and  motor  functions.  Thirst  is  as- 
suaged by  the  use  of  pellets  of  ice,  or  by 
water  enemas,  at  the  time  of  the  cleans- 
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ing  irrigations.  Water  by  the  mouth 
must  be  especially  forbidden  in  cases  in 
which  vomiting  is  a  troublesome  symp- 
tom. 

The  technique  of  bowel-feeding,  in- 
cluding the  form  of  enema  preferred  by 
the  writer,  is  as  follows:  At  the  outset, 
a  laxative,  preferably  2  grains  of  calomel, 
may  be  indicated,  to  be  given  on  the 
empty  stomach,  and  only  such  nourish- 
ment as  peptonized  milk  or  peptonized 
milk-gruel  is  to  be  permitted  by  the 
mouth  until  the  bowels  have  freely  acted 
and  again  become  quiet.  The  occur- 
rence of  hsemorrhage  or  of  frequent 
vomiting  contra-indicates  the  employ- 
ment of  a  purgative;  then  a  large,  warm- 
water,  cleansing  enema  may  be  used  in- 
stead. 

The  feeding  by  the  bowel  is  to  be 
given  at  intervals  of  approximately 
eight  hours;  as  at  7  a.m.,  3  and  11  p.m. 
Some  variations  may  be  required.  One 
hour  before  the  afternoon  and  evening 
feeding  the  sigmoid  flexure  is  to  be  irri- 
gated by  a  pint  or  more  of  plain  warm 
water  or  warm  salt  water.  This  the  pa- 
tient is  encouraged  to  void  after  a  few 
minutes.  About  three-quarters  of  an 
hour  later  the  nutritive  enema  is  intro- 
duced. The  patient  assumes  the  left 
side  with  the  knees  flexed,  the  pelvis 
being  elevated  by  the  aid  of  a  pillow. 
The  enema  is  administered  preferably 
through  a  moderately  firm  rubber  rectal 
tul)e,  to  which  is  attached  a  stretch  of 
rubber  tubing  about  five  feet  in  length 
at  the  extremity  of  which  is  a  glass 
funnel.  The  rectal  tube  should  have  a 
closed  end  and  a  large  velvet-edged 
lateral  eye.  After  warming  and  oiling, 
it  is  carefully  inserted  as  high  into  the 
bowel  as  possible — it  should  at  least 
reach  the  promontory  of  the  sacrum.  If 
the  tube  can  be  gently  passed  to  tlie 
extent  of   twelve   or  even   eighteen    or 


twenty  inclies,  it  renders  the  operation 
much  more  likely  to  be  successful. 

Composition  of  the  Nutritive 
Enema. — The  writer  commonly  employs 
the  following:  A  heaping  teaspoonful 
of  somatose  is  dissolved  in  as  little  water 
as  possible.  One  large  or  two  small  eggs 
are  now  thoroughly  whipped  with  this 
and  then  incorporated  with  either  4 
ounces  of  peptonized  milk-gruel  or  with 
two  heaping  tablespoonfuls  of  Mellin's 
food,  prepared  secundum  artem.  Instead 
of  Mellin's  food  or  the  peptonized  milk- 
gruel,  4  ounces  of  moderately-thick,  un- 
peptonized  gruel  made  of  the  flour  of 
barley,  wheat,  or  oats,  and  run  through 
a  fine  sieve,  may  be  used.  The  whole 
enema,  when  of  this  composition,  must 
not  exceed  8  ounces,  and  should  prefer- 
ably be  less.  Papain  for  the  digestion 
of  the  egg  and  taka-diastase  for  that  of 
the  unpeptonized  gruel  may  be  added 
with  advantage.  Two  to  4  teaspoonfuls 
of  Mosquera's  fluid  beef-jelly  further  in- 
creases the  efficiency  of  the  enema,  used 
after  bowel-feeding  is  found  to  be  well 
borne.  Apart  from  its  extreme  nutritive 
value,  the  salts  contained  in  it  are  of  use 
in  aiding  tbe  absorption  of  the  emulsi- 
fied eggs  and  in  producing  an  antiperi- 
staltic movement  in  the  bowel.  With- 
out the  use  of  the  beef-jelly,  a  mere 
pinch  of  salt  may  be  added  to  the 
enema.  Too  large  a  quantity  will  vi'- 
tard  absorption  and  irritate  the  bowel. 
The  enema  is  better  tolerated  in  the  colon 
than  in  the  rectum  and  absorption  is 
there  more  rapid.  It  is  important  also 
to  recall  that  the  veins  draining  tlie 
colon  reach  the  liver  directly.  Albumi- 
noids passing  primarily  to  tbe  liver  dre 
so  altered  that  they  are  more  easily  re- 
tained in  the  circulation. 

Tlie  enema  being  well  l)orne,  iron  in 
the  form  of  an   ailiniiiiiiate   (tlie   writer 
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prefers  Drees's  preparation)  is  added  in 
doses  of  ^/o  to  1  ounce. 

The  enema  must  be  introduced  at  a 
temperature  slightly  above  that  of  the 
body.  If  the  anal  orifice  is  unduly  sensi- 
tive to  the  passage  of  the  rectal  tube,  it 
is  well  to  employ,  shortly  before  each 
enema,  a  suppository  containing  3  grains 
of  iodoform.  To  this  may  be  also  added 
for  a  time  or  two:  cocaine  hydrochlorate, 
^A  to  ^/a  grain;  codeine  phosphate,  V, 
to  1  grain;  extract  of  hyoseyamus,  V2 
grain. 

Local  Treatment  of  the  Ulcer.  —  In 
those  in  whc-m  the  stomach-tube  can  be 
employed  with  a  fair  degree  of  safety,  and 
this  includes  the  majority  of  cases,  the 
following  local  measures,  briefly  cited, 
are  used:  Silver  has  been  employed  by 
the  writer  in  the  past  ten  years  with  the 
most  gratifying  results  in  cases  of  not 
only  ulcer,  but  in  those  of  simple  hyper- 
chlorhydria  and  in  cases  of  chronic  gas- 
tritis. In  the  treatment  of  ulcer  he  has 
so  used  bismuth  for  a  longer  time,  and 
alumnol  for  the  past  six  years.  The 
employment  of  alumnol  in  cases  of 
superacidity  and  in  gastric  ulcer  is 
original  with  him. 

With  the  patient  recumbent,  and  a 
decubitus  to  the  right,  the  stomach  first 
being  cleaned  with  pure  water,  500  cubic 
centimetres  of  a  solution  of  silver  nitrate 
of  a  strength  of  1  to  1000  are  passed  into 
the  stomach;  the  tube  just  engages  the 
cardiac  orifice.  After  two  to  three  min- 
utes the  silver  solution  is  withdrawn,  the 
tube  first  being  farther  introduced  so 
that  the  intragastric  extremity  reaches 
the  lowest  part  of  the  stomach,  the  posi- 
tion of  which  must  first  have  been  as- 
certained. Immediately  after  the  intro- 
duction of  the  solution  the  patient  is 
made  to  assume  such  positions  as  will 
tend  to  bring  the  solution  into  contact 
with  the  presumed  affected  part  of  the 


stomach.  After  the  withdrawal  of  the 
silver  solution  the  stomach  is  immedi- 
ately washed  with  cool  or  warm  water 
until  the  washings  show  no  coloration  of 
silver  chloride;  commonly  three  fun- 
nelfuls  of  water  are  sufficient.  Finally  a 
teaspoonful  of  bismuth  in  3  to  4  ounces 
of  water  is  passed  into  the  stomach. 
The  patient  now,  as  when  the  silver  wash 
was  used,  lies  in  such  a  position  that  the 
bismuth  will  come  into  contact  with  the 
presumed  affected  part  of  the  stomach. 
If  no  nausea  exists  during  the  presence 
of  the  silver  in  the  stomach,  the  solution 
may  be  retained  upward  of  three  min- 
utes, especially  if  a  bandage  is  placed 
about  the  abdomen  at  the  level  of  the 
umbilicus.  The  silver  application  is 
made  every  third  day  for  two  weeks  and 
then  at  a  longer  interval.  Daily,  when 
the  silver  is  not  used,  500  cubic  centi- 
metres of  a  1  to  500  solution  of  alumnol 
and  1  heaping  teaspoonful  of  bismuth 
subnitrate  is  introduced.  At  the  end  of 
three  minutes  the  solution  is  syphoned 
out  without  the  introduction  of  more 
water,  so  that  the  bismuth  deposited 
upon  the  stomach-walls  be  not  disturbed 
Nausea  does  not  usually  occur  from  the 
alumnol.    It  is  without  toxic  effect. 

In  cases  of  great  debility  and  tendency 
toward  hasmorrhage  such  local  treatment 
must  be  omitted.  Instead,  three  times 
daily,  a  small  teaspoonful  of  bismuth  in 
3  to  4  ounces  of  water  is  to  be  given  by 
the  mouth,  the  patient  then  assuming 
for  a  few  moments  the  posture  cited. 

Local  treatment  with  silver  and  alum- 
nol must  be  continued  from  one  to  three 
months  in  a  case  of  long-standing  ulcer. 

During  the  early  period  of  the  treat- 
ment, while  the  patient  is  abed,  hot  or 
cold  compresses  to  the  epigastrium  are 
beneficial,  but  hot  compresses  are  never 
to  be  used  when  there  has  been  recent 
hfemorrhage.      The    Preissnitz    applica- 
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tion  is  often  of  great  service  in  relieving 
local  sj-mptoms.  The  writer  employs  it 
in  most  cases  of  ulcer. 

The  symptomatic  use  of  antacids  in 
ulcer  is  of  distinct  service.  In  the 
writer's  experience,  the  following  com- 
bination is  the  best:  Sodium  bicarbon- 
ate, calcium  carbonate,  magnesia  usta, 
of  each,  1  ounce;  oil  of  anise  or  oil  of 
peppermint,  15  to  20  minims.  This  is 
dispensed  in  a  wide  mouth  bottle,  from 
which  V4  of  a  small  teaspoonful  to  V- 
or  more  is  taken,  mixed  with  water,  as 
occasion  requires.  When  there  is  a  tend- 
ency to  constipation  or  to  unpleasant  sen- 
sations in  the  stomach  from  the  evolved 
gas,  calcined  magnesia  or  milk  of  mag- 
nesia is  preferable  to  sodium  or  calcium 
carbonate.  When  diarrhoea  exists,  pre- 
pared chalk  is  to  be  preferred. 

Treatmext  of  Certain  Special 
Symptoms.  —  Vomiting,  however  obsti- 
nate previously,  usually  ceases  within  a 
few  days  after  instituting  bowel-feeding, 
when  nothing  is  allowed  by  the  mouth. 
If  hot  or  cold  applications  are  resultless, 
a  small  blister,  one  and  a  half  inches 
square,  is  applied  to  the  epigastrium.  If 
mouth-feeding  must  be  continued,  only 
the  smallest  quantity  of  peptonized 
milk-gruel,  expressed  meat-juice,  or 
koumyss,  or  some  such  light  food,  should 
be  allowed.  No  medicine  can  be  ex- 
pected to  invariably  control  vomiting  in 
ulcer.  (See  the  treatment  of  vomiting 
[Acute  Gastric  Catarrh].)  Mor- 
phine hypodermically  may  be  required, 
other  remedies  failing.  Strontium  or 
sodium  bromide  by  the  rectum  is  often 
of  signal  service  in  controlling  the  vom- 
iting (40  grains  in  3  ounces  of  water). 

Treatment  of  Gastric  Ilwmorrliage  Oc- 
curring in  Ulcer. — Absolute  physical  and 
mental  rest  is  enjoined.  Nourishment 
must  be  solely  by  the  bowel.  Cold  ap- 
plications are  applied  to  the  epigastrium. 


Morphine  is  administered  hypodermic- 
ally  in  a  full  dose.  Ergot  is  of  no 
utility  in  bleeding  from  erosion  of  an 
artery.  It  had  better  not  be  employed. 
Hydrastine  liydrochlorate  is  worthy  of 
trial  given  hypodermically  at  intervals 
of  two  to  three  hours  (V4  to  V2  grain). 
Fluids  taken  by  the  mouth  should  be 
cold.  Pellets  of  ice  may  be  swallowed  to 
allay  thirst  and  a  light-weight  ice-bag 
applied  to  the  epigastrium.  The  ex- 
tremities must  be  kept  warm.  The  foot 
of  the  bed  is  to  be  elevated  if  necessary 
and  the  extremities  bandaged.  Hypo- 
dermoclysis  may  be  required.  If  so, 
sterilized,  normal  salt  solution  may  be 
employed  or  preferably  the  solution  of 
tribasic  calcium  phosphate  and  potas- 
sium chloride.  The  colon  may  be 
flooded  with  hot  salt  solution.  Instead 
of  hypodermoclysis,  the  solution  may 
be  passed  directly  into  a  vein.  Strych- 
nine, atropine,  and  perhaps  also  digitalin, 
may  be  required  hypodermically  to  sus- 
tain the  flagging  heart.  Hypodermic  in- 
jection of  camphor  is  also  of  service  in 
this  direction. 

There  is  no  question  as  to  the  immense 
benefit  to  be  obtained  by  complete  rest 
abed  and  bowel-feeding  in  ulcer,  even 
though  local  treatment  is  impracticable, 
and  even  the  use  of  bismuth  by  the 
mouth  by  reason  of  great  gastric  irrita- 
bility or  hjcniorrhage,  cannot  be  em- 
ployed. AVith  anaemia  controlled  by  the 
addition  of  iron  to  the  nutritive  enema 
and  symptomatic  conditions  otherwise 
met,  great  improvement  may  be  expected 
at  the  end  of  a  week  or  two,  when  it  is 
thought  desirable  to  rebegin  cautiously 
mouth-feeding. 

Mouth-feedirifj  Siihseqtient  to  that  hij 
the  Bowel. — It  is  not  to  be  begun  for  a 
week  after  vomiting  and  localized  pain 
have  disappeared.  The  most  extreme 
caution  should  be  enjoined  as  to  this  to 


46 


STOMACH,  DISEASES  OF.     GASTRIC  ULCER.     TREATMENT. 


obtain  the  best  results.  Several  weeks 
should  elapse  before  other  than  the 
simplest  food  is  administered. 

As  to  the  use  of  milk  in  gastric  ulcer 
a  word  must  here  be  said:  Milk  given 
with  the  idea  of  maintaining  the  stomach 
in  a  state  of  rest  is  a  fallacy.  Only  in 
the  very  rare  cases  in  which  there  is  ab- 
sence of  the  secretory  function  would 
milk  pass  as  a  bland  and  unirritating 
liquid  into  the  duodenum,  to  be  digested 
in  the  bowel;  but  with  preserved  or 
heightened  secretory  function  milk  must 
act  somewhat  as  an  irritant.  In  hyper- 
chlorhydria  there  is  always  a  large 
amount  of  the  milk-curdling  ferment  in 
the  gastric  juice,  and  the  consequence  is 
that  firm  coagula  promptly  result,  which 
must  be  irritating  to  the  ulcer  and  stimu- 
lating to  the  motor  function  as  other 
solid  food.  Milk  is  scarcely  rendered 
more  digestible  by  the  admixture  of  an 
antacid  to  the  milk  for  reasons  I  have 
detailed  at  length  in  another  publica- 
tion. Briefly,  it  should  be  said  that  the 
curdling  of  the  milk  is  thus  rather  en- 
hanced (in  cases  of  hyperchlorhydria) 
and  its  subsequent  digestion  interfered 
with.  If  milk  is  used  at  all  in  gastric 
ulcer  it  should  be  first  pancreatized.  It 
is  thus  so  changed  that  formation  of 
more  than  traces  of  curd  is  impossible, 
and  it  is  in  condition  to  pass  at  once 
predigested  into  the  bowel  for  rapid  ab- 
sorption there  to  occur.  Antacids  may 
then  be  freely  and  harmlessly  given  to 
neutralize  the  HCl  of  the  gastric  secre- 
tion, as  the  latter  is  not  required  for 
digestion  of  the  milk-curd.  Then  little 
or  no  demand  will  be  made  on  the  secre- 
tory function,  and  the  motor  function 
will  also  be  practically  untaxed.  The 
great  objection  to  peptonized  milk  is  its 
taste.  This  is  partially  obviated  by  not 
prolonging  the  period  of  peptonization 
beyond  the  faintly  bitter  stage  and  then 


raising  the  temperature  of  the  milk  to  a 
point  sufficient  to  destroy  the  contained 
ferment.  The  milk  should  not  be  boiled. 
Better  than  peptonized  milk  is  pep- 
tonized milk-gruel.  The  writer  al- 
most habitually  employs  a  diet  of  pep- 
tonized milk-gruel  in  all  cases  of  ulcer 
in  the  early  part  of  the  treatment,  when 
feeding  by  the  bowel  is  not  practiced. 
He  commonly  also  uses  it  as  the  first 
food  for  a  number  of  days  on  the  cessa- 
tion of  bowel-feeding,  giving  antacids 
systematically  when  there  is  hyperchlor- 
hydria. But  small  quantities  are  allowed 
at  first.  It  is  well  to  start  with  a  table- 
spoonful  of  peptonized  milk-gruel  every 
half-hour  until  3  to  6  tablespoonfuls  are 
taken.  Later  give  1  ounce  every  hour 
for  three  or  four  feedings,  then  2  ounces 
every  two  hours  for  two  or  four  feed- 
ings, and  then  3  ounces  every  two  hours. 
Increase  this  on  the  third  day  to  4 
ounces  every  two  hours,  and  this  gradu- 
ally increase  to  6  ounces  in  the  same 
time.  Somatose  is  now  combined  with 
the  milk-gruel,  at  first  in  V„-teaspoonful 
doses  until  on  the  third  or  fourth  day 
after  starting  it  a  heaping  teaspoouful  is 
taken  at  every  alternate  feeding.  On  in- 
stituting mouth-feeding  the  bowel-feed- 
ing is  not  discontinued  abruptly.  At  first 
the  midday  feeding  is  omitted;  in  two 
or  three  days  either  the  morning  or  even- 
ing feeding  is  dropped;  and,  finally,  in 
a  day  or  so,  the  stomach  continuing 
tolerant,  bowel-feeding  is  stopped.  The 
solution  of  albuminate  of  iron  mentioned 
is  given  alternately  with  the  somatose, 
and  after  a  time  in  a  small  dose  with  each 
mouth-feeding.  The  initial  dose  of  the 
iron  solution  is  20  drops,  increased  by  5 
to  10  drops,  until  a  large  teaspoonful  is 
reached,  and  this  at  the  end  of  a  week 
is  increased  to  2  teaspoonfuls  four  times 
daily,  and  this  later  to  a  tablespoonful. 
At  the  end  of  two  weeks  after  discon- 
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tinuance  of  bowel-feeding  or  three  to  five 
weeks  when  this  has  not  been  practiced, 
unsalted  broth  of  mutton,  or  chicken, 
thickened  with  farina,  or  thoroughly 
cooked  barley  or  rice,  and  subsequently 
strained,  should  be  given.  Alternately 
with  this  a  beaten  white  of  egg  is  added, 
somatose  being  still  continued.  Some- 
what later  gelatin  and  purees  of  young 
pease,  beans,  asparagus,  and  potato  are 
allowed,  as  is  either  the  pulp  of  scraped, 
lightly-broiled  tenderloin  steak,  or  the 
pulp  of  raw  steak;  the  last  then  formed 
into  cakes,  quickly  cooked  on  a  very  hot 
griddle.  The  white  of  a  coddled  egg  may 
now  also  be  taken,  eaten  with  the  addi- 
tion of  a  few  bread-crumbs,  a  little  but- 
ter, and  a  pinch  of  salt.  This  agreeing, 
on  another  day  two  whites  may  be  eaten; 
and,  finally,  gastric  symptoms  being  prac- 
tically absent,  the  whole  egg  may  be 
taken. 

Overta.xing  the  stomach  must  be 
guarded  against.  The  bodily  nutrition 
must  be  raised  and  held  so  that  complete 
and  permanent  healing  of  the  ulcer 
occurs.  On  the  slightest  appearance  of 
renewed  symptoms  a  recurrence  to  the 
simplest  kind  of  food  must  be  had  or 
even  bowel-feeding  again  instituted. 
Gruels  of  wheat,  barley,  or  oats,  the 
meal  finely  ground,  not  salted  in  cook- 
ing, to  which  milk  is  added  afterward, 
may  be  tried  in  small  quantities  to  re- 
place the  peptonized  gruel  at  the  end  of 
ten  days.  A  small  quantity  of  an  active 
diastasic  preparation  had  better  then  be 
coincidently  taken. 

Two  weeks  represents  a  reasonable 
time  to  allow  for  the  healing  process 
and  a  fair  average  limit  of  toleration  of 
exeluHJve  rcetal  feeding.  This  period 
has  been  prolonged  in  two  case§  to  five 
weeks,  and  has  been  shortened  in  others 
to  meet  the  seeming  demands  of  the 
special  ease.  In  a  few  cases  rectal  feed- 
ing has  dearly  provoked  stomach  un- 
rest and  vomiting.     In  some  others  tlic 


period  of  stomach  abstinence  has  been 
shortened  on  account  of  the  refusal  of 
the  bowel  to  retain  or  absorb  in  spite 
of  varied  coaxings.  If  discomfort  per- 
sists or  hunger  is  importunate,  small 
doses — V3,  to  Vie  gi-ain — of  morphine 
may  be  given  once  or  oftener  during  the 
day. 

Ordinarily  a  large  cleansing  enema  is 
given  daily  and  nutrient  enemata  every 
six  hoiu's.  In  some  cases  as  much  as  a 
pint  of  nourishment  can  be  introduced 
and  absorbed  every  six  hours.  For 
thirst  sometimes  small  quantities  of 
water  are  allowed  by  the  mouth.  In 
other  cases  water  may  be  introduced 
into  the  rectmn  or  under  the  skin. 

One  important  suggestion  appears  to 
result  from  the  analysis  of  personal 
cases.  Of  85  cases,  reports  to  date 
were  obtainea  in  52.  Of  63  cases  treated 
b}'  rectal  feeding,  the  end  result  is 
known  in  37.  Of  these  37,  18  were  fed 
exclusively  by  the  rectum  less  than  ten 
days,  ana  in  7  there  has  been  a  recur- 
rence of  severe  symptoms.  Of  the  li) 
cases  fed  exclusively  by  the  rectum  for 
uiorc  IIkiii  ten  days,  there  has  been  re- 
ciirri'iicc  ill  imly  1.  As  far  as  present 
figures  go,  they  are  strongly  in  favor  of 
prolonged  stomach  rest.  Shattuck  (Jour. 
Anier.  Med.  Assoc,  April  13,  1901). 

The  object  of  the  bismuth  treatment 
is  to  protect  the  surface  of  the  ulcer 
frnin  the  food  passing  over  it,  which 
((•nils  1(1  break  off  the  tender  granula- 
tion tissue.  Bismuth  is  also  indicated 
in  mild  ca.scs,  when  a  change  is  being 
made  to  solid  diet,  and  on  the  occurrence 
of  complications  during  convalescence. 
It  must  always  come  in  contact  with  the 
ulcerated  surface;  so  it  should  be  given 
on  an  empty  stomach.  The  best  plan  is 
to  wash  out  the  stomach  with  one  of  the 
mineral  waters,  and  then,  half  an  hour 
later,  75  to  150  grains  (5  to  10  grammes) 
of  bismuth,  mixed  with  water,  may  be 
given.  The  dose  can  be  gradually  re- 
duced— (■.</.,  by  mi.xing  it  with  magnesia. 
In  other  cases,  directly  after  the  washing 
out,  150  to  ."iOO  grains  (10  to  20  grammes) 
of  bismuth  iiiay  Ik-  mixed  with  5  oiiiucs 
(I.50  cubic  ccntiinetres)  of  water,  and 
piiurcd  in.  ('hanging  the  (losition  of  the 
patient    is    useful    to    distribute    the    bis- 
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muth.  Fleiner  (Munchener  med.  Wochen., 
No.  42,  1901). 

In  simple  ulcer  without  complications 
the  writer  never  advises  surgical  treat- 
ment. When  there  are  complications, 
one  of  two  conditions  will  be  present: 
There  is  more  or  less  haemorrhage.  If 
copious,  use  medical  treatment  only.  If 
slight,  but  persistent,  and  medical  means 
fail,  resort  to  surgery.  Surgical  treat- 
ment is  necessary  in  the  following  cases: 
Intestinal  perforation,  subphrenic  ab- 
scess, pyloric  stenosis ;  if  cicatricial,  peri- 
gastritis in  persons  whose  means  will  not 
permit  long  and  expensive  medical  treat- 
ment. Albert  Robin  ("International 
Clinics,"  twelfth  series,  vol.  ii,  1902). 
(See  Stomach,  Surgery  of.) 

Dilatation  of  the  Stomach. 

Synonym. — Gastrectasia. 

This  term  is  somewhat  unfortunately 
employed  to  indicate  a  distinct  morbid 
entity.  No  exact  standard  of  gastric 
capacity  exists  for  height  or  make-up. 
It  is  held  that  a  stomach  may  be  capacious 
(megalogastria)  and  yet  not  be,  strictly 
speaking,  dilated.  Yet  there  is  a  limit 
of  capacity  beyond  which  dilatation  may 
be  said  to  exist,  although  symptoms  of 
gastrectasia  are  not  very  evident;  in  all 
probability  they  have  existed,  though  un- 
noticed, and  the  gastric  peristole  is  tem- 
porarily sufficient.  This  limit  of  capacity 
per  average  height  the  writer  places  as 
approximately  1800  cubic  centimetres; 
and  yet  a  stomach  of  less  capacity  may  be 
chronically  so  myasthenic  as  to  consti- 
tute dilatation  for  that  individual.  The 
presence  of  gastric  dilatation  is  always 
indicative  of  some  undue  delay  in  the 
passage  of  food  into  the  bowel.  It  is 
therefore  characterized  by  atony  of  the 
stomach:  i.e.,  weakness  of  the  gastric  ex- 
pulsive forces. 

Varieties. — It  is  proper  and  more  con- 
venient to  include  under  dilatation  (1) 
gastric  atony  or  myasthenia,  occurring  in 
a  stomach  the  capacity  of  which  is  not  be- 
yond what  is  considered  the  normal,  but 


causing  symptoms  of  moderate  dilatation. 

(2)  Dilatation  in  which  the  gastric  capac- 
ity is  increased,  little  or  much,  not  due 
to  pyloric  obstruction — atonic  dilatation. 

(3)  Mechanical  dilatation, — that  due  to 
obstruction  at  or  beyond  the  site  of  the 
pyloric  sphincter. 

Symptoms. — With  mild  atonic  dilata- 
tion, constituting  merely  gastric  atony  or 
myasthenia,  the  symptoms,  briefly,  are 
those  ordinarily  described  as  so-called 
atonic  dyspepsia:  habitually  furred, 
flabby  tongue;  foetid  breath;  more  or 
less  anorexia;  considerable  thirst  (in 
advanced  cases);  sensations  of  decided 
weight  and  oppression  in  the  stomach 
after  meals;  constipation;  mental  hebe- 
tude, and  disturbed  sleep.  Headache  and 
attacks  of  vertigo  are  not  uncommon. 
AVith  these  should  there  be,  as  is  less 
common,  hyperchlorhydria,  there  is  a 
sensation  of  burning  at  the  pit  of  the 
stomach  superadded,  occurring  two  or 
more  hours  after  a  meal  and  continuing 
until  food  is  again  taken.  Gaseous  eruc- 
tations may  or  may  not  occur  in  cases  of 
moderate  severity. 

Examination  with  the  stomach-tube 
shows  considerable  delay  in  the  passage 
of  food  into  the  bowel,  although  no  food- 
remnants  may  be  found  in  the  fasting 
stomach  in  the  morning,  about  12  or 
14  hours  after  the  evening  meal.  In 
many  cases  of  moderate  dilatation  usually 
there  are  only  such  symptoms  as  these, 
and  certain  of  them  may  be  absent  ex- 
cepting a  sensation  of  weight  and  distress 
after  meals. 

The  employment  of  ordinary  percus- 
sion, auscultatory  percussion,  distension 
of  the  stomach  with  air  and  with  water, 
and  inspection  of  the  transilluminated 
gastric  area  will  separately  or  combinedly 
generally  show,  in  these  cases  of  atonic 
dilatation,  the  inferior  curvature  of  the 
stomach  to  be  lower  than  is  normal,  and 
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the  gastric  capacity  to  be  more  or  less 
above  the  normal. 

The  above  symptoms  may  alone  be 
present,  with  vomiting  quite  unusual,  and 
yet  a  considerable  grade  of  atonic  dilata- 
tion be  present. 

In  such  cases  there  is  a  so  well  pre- 
served or  newly  gained  (through  active 
treatment)  hypertrophy  of  the  gastric 
muscle  and  well-developed  abdominal 
muscles,  with  excellent  positive  abdom- 
inal pressure,  as  to  tend  to  prevent  a  high 
grade  of  insulEciency;  so  that,  although 
stagnation  of  food  occurs,  8  to  10  hours 
being  required  for  the  stomach  to  thor- 
oughly empty  itself  after  a  large  meal, 
which  normally  should  disappear  in  6  to 
7,  it  is  not  sufficient  for  vomiting  to  be 
a  symptom,  unless  the  stomach  has  been 
habitually  overtaxed  for  some  time  and 
the  stomach-tube  has  not  been  employed. 

Vomiting  is  always  a  feature  in  dila- 
tation from  obstruction,  as  it  is  finally 
in  advanced  atonic  dilatation,  in  which 
decided  stagnation  of  food  is  usual;  so 
that  that  eaten  the  day  before  is  retained 
at  the  end  of  12  to  14  hours.  The  strik- 
ing feature  about  the  vomiting  in  gastric 
dilatation  is  that  it  is  unassociated  with 
much  nausea,  tends  to  occur  at  variable 
intervals,  and  is  copious  in  quantity. 
The  uneasiness,  weight,  or  distress  felt 
after  eating,  having  been  dissipated  for  a 
short  time  by  an  evacuation  of  the  stom- 
ach-contents, recurs  and  augments  even 
to  the  point  of  actual  pain  as  each  suc- 
ceeding meal  is  taken,  until,  at  the  end  of 
36  or  48  hours, — or  longer  or  shorter,  as 
the  case  may  be, — the  contents  of  the 
stomach  are  more  or  less  completely  and 
suddenly  evacuated.  If  not  completely 
evacuated,  vomiting  will  recur  for  a  time 
or  two  within  a  short  period,  as  through 
the  night.  The  amount  vomited,  should 
the  dilatation  be  great,  is  apt  to  be 
copious. 


If  the  dilatation  is  decided,  the  onward 
passage  of  food  into  the  bowel  being 
much  impeded,  the  vomited  matter  con- 
sists of  partially-digested  material, — all 
that  has  been  eaten  for  perhaps  several 
days.  If  vomiting  occurs  at  intervals  of 
only  four  to  five  days,  especially  in 
stenotic  dilatation,  indications  of  food 
eaten  before  or  immediately  succeeding 
the  preceding  attack  may  be  present,  the 
stomach  not  having  been  completely 
evacuated  at  that  time.  The  vomited 
matter  may  be  in  a  state  of  advanced 
decomposition,  containing  coffee-ground 
material  (altered  blood);  abundance  of 
lactic  and  other  organic  acids,  as  in  car- 
cinoma; or,  as  in  stenotic  dilatation  from 
cicatricial  ulcer,  may  consist  of  quite- 
well-solved  ingesta,  but  little  ill  smelling, 
and  contain  an  abundance  of  hydro- 
chloric acid  and  the  ferments.  The  varia- 
tion may  be  all  the  way  from  the  first 
to  the  second  described,  depending  upon 
the  condition  underlying  the  dilatation. 
Commonly,  the  vomited  matter,  allowed 
to  sediment  in  an  appropriate  vessel,  will 
promptly  separate  into  three  layers:  an 
upper,  a  brownish,  slimy  scum,  consisting 
of  mucus,  fungi,  and  elements  of  food  of 
light  specific  gravity  or  yeasty  material, 
etc.;  a  central,  more  or  less  colored  fluid,' 
and  the  lowest  stratum,  consisting  of 
heavier  solids  in  which  altered  food  and 
blood  (as  in  carcinoma)  are  more  or  less 
recognizable.  Usually  micro-organisms 
— such  as  schizomycetes,  yeast-fungi,  and 
sarcinae — exist  in  the  sediment  in  large 
number.  With  the  absence  of  free  HCl 
and  the  presence  of  lactic  acid,  the 
Oppler-Boas  bacillus  is  apt  to  abound. 
Ycast-cells  are  found  in  the  absence  or 
in  the  presence  of  HCl.  Sarcinw  ven- 
iriculi,  the  presence  of  which  in  a  dilated 
stomach  was  formerly  regarded  as  indic- 
ative of  carcinoma,  arc  now  looked  upon 
ns  tolling  in  the  other  direction.    Sarcinaj 
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seem  to  thrive  best  in  stomachs  in  which 
moderate  traces  of  free  HCl  exist. 

Gastric  pain  is  not  itself  a  symptom  of 
dilatation;  if  present  it  is  due  to  a  con- 
comitant disease,  such  as  carcinoma,  or 
is  the  result  of  gastralgia  or  of  pyloro- 
spasm. 

Constipation  is  usual,  varying  in  grade, 
dependent  upon  the  degree  of  stagnation 
in  the  stomach-contents,  and,  in  myas- 
thenic dilatation  also,  upon  the  accom- 
panying atony  of  the  bowel. 

The  urine  is  diminished  in  amount,  of 
relative  high  specific  gravity  and  color, 
and  there  is  a  diminution  in  chlorides  and 
markedly  in  urea. 

The  general  health  naturally  suffers 
greatly  in  pronounced  dilatation. 

Diagnosis.  —  This  is  unattended  with 
special  difficulty,  even  though  charac- 
teristic vomiting  is  not  a  prominent 
symptom.  A  mere  inspection  will  often 
disclose  the  outline  of  the  dilated 
stomach  before  it  is  distended  with  gas. 
Waves  of  peristalsis  passing  from  right 
to  left,  active  in  cases  of  stenotic  dilata- 
tion, are  frequently  seen  if  the  stomach 
is  much  increased  in  size;  these  reaching 
the  pylorus,  should  this  be  the  seat  of 
a  neoplasm,  will  sometimes  outline  it. 
Palpation  readily  elicits  an  extensive 
splash-sound  some  hours  after  food  or 
drink  has  been  taken.  This,  in  modi- 
fied degree,  is  present  in  simple  myasthe- 
nia without  increased  gastric  capacity, 
although  to  a  less  extent  and  for  a  far 
less  period.  Ordinary  percussion  and 
auscultatory  percussion  will  show  the  in- 
ferior curvature  lower  than  normal,  but 
will  not  enable  a  separation  to  be  easily 
made  from  gastroptosis,  although  theo- 
retically in  gastroptosis  the  inferior 
boundary  of  the  stomach  does  not  fur- 
ther descend  with  the  inspiratory  act. 
The  most  useful  mode  of  ascertaining 
dilatation,    and    separating    it    from    a 


stomach  of  normal  capacity  or  of  one 
dropped,  is  by  rapid  inflation  with  air 
through  the  stomach-tube,  by  means 
of  the  writer's  exhaust  and  compres- 
sion bulb  attached  to  the  exhaust-bottle; 
the  stomach  will  ordinarily  promptly 
outline  itself  on  the  abdominal  wall. 
The  writer  has  never  had  iinpleasant 
results  occur  by  this  method  of  infla- 
tion, although  he  has  employd  it  in 
hundreds  of  cases  in  the  past  ten  years. 
It  is  important,  not  only  for  diagnostic 
means,  but  for  therapeutic  measures  as 
well,  that  the  patient  be  quickly  habit- 
uated to  the  use  of  the  tube.  After  this 
habituation  is  acquired,  which  ordinarily 
occurs  in  a  day  or  two,  the  gastric  capac- 
ity may  be  fairly  well  ascertained  by 
means  of  the  stomach  being  distended 
with  water  at  a  temperature  agreeable 
to  the  patient  and  entered  under  low 
pressure.  As  much  must  be  borne  as 
can  be  without  painful  distension,  and 
that  removed  measured.  This  procedure, 
repeated  on  one  or  two  occasions  and 
the  mean  taken,  is  of  value.  A  measure 
of  the  capacity  may  be  also  simply  made 
by  distension  with  air,  and  connecting 
the  stomach-tube  to  an  immersed  gradu- 
ated flask  containing  water.  Gastro- 
diaphany  the  writer  has  employed  con- 
siderably for  the  past  decade,  but  he  re- 
gards it  of  less  value  as  a  means  of  diag- 
nosis than  air-inflation  or  water-disten- 
sion. It  is  of  little  value  in  the  separa- 
tion of  dilatation  from  a  dropped  stom- 
ach, unless  transillumination  is  practiced 
through  at  least  a  litre  of  water. 

The  writer  not  infrequently  sees  cases 
of  gastroptosis  in  which,  without  any  in- 
dication of  increase  in  size  of  the  stom- 
ach, dilatation  has  been  diagnosed  by 
other  practitioners,  simply  because  the 
inferior  curvature  of  the  stomach  has 
been  found  to  be  lower  than  normal. 

Vomiting  of  the  nature  and  character 
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before  described  is  a  valuable  diagnostic 
sign  of  simple  or  of  obstructive  dilata- 
tion, as  is  the  invariable  presence  at  some 
period  of  the  di-sease  of  semiliquid  or 
liquid  contents  in  the  fasting  stomach 
ten  or  more  hours  after  food  has  been 
taken,  as  in  the  morning  on  rising. 

The  amount  present  in  the  fasting 
emptied  stomach  at  a  definite  time  after 
a  measured  amount  of  food  and  drink 
has  been  taken  gauges  the  extent  of  the 
failure  of  the  motor  function,  and  easily 
separates  an  abnormally  large,  though 
sufficient,  stomach  (megalogastria)  from 
an  insufficient,  dilated  one.  The  method 
of  Ewald  and  Sievers  of  ascertaining  the 
motor  power  of  the  stomach  by  means  of 
ealol  is  of  little  value. 

Etiology. — Mj'asthenia  of  the  stomach 
and  atonic  dilatation  are  originated  by 
some  defect  in  the  nervo-motor  mechan- 
isms of  the  stomach,  which  may  be  cither 
congenital  or  acquired.  A  tendency  to 
lack  of  general  muscular  tone,  to  flaecid- 
ity  of  muscle-fibre,  and  to  readily-pro- 
duced partial  atony  of  the  same  is  in- 
herent in  many,  and  is  perpetuated  by 
an  unhygienic  mode  of  life.  Improper 
eating,  though  a  constant  and  the  chief 
factor,  is  but  one  of  many  operative  in 
the  production  of  slight  or  consideraljle 
atonic  dilatation  in  these.  A  chronically 
more  or  less  imperfectly  acting  motor 
function,  with  or  without  fair  secretion 
of  gastric  juice,  permits  the  stomach  to 
be  rarely,  if  ever,  free  from  food  but  for 
a  short  period  in  the  twenty-four  hours. 
Long-continued  tendency  to  stagnation 
of  food  originates  fermentative  processes 
in  the  stomach,  whether  there  be  abnor- 
malities of  the  secretory  functions  or  not, 
and  mild  gastritis  is  eventually  set  up. 
This  leads  to  atrophy  of  the  muscle-fibre, 
and,  as  a  result,  the  motor  insufTiciency 
is  apt  to  steadily  increase  and  the  stom- 
ach-walls to  yield.    Overeating,  with  im- 


perfect mastication  and  excessive  imbibi- 
tion of  fluids,  tends  to  cause  atonic  dilata- 
tion. Dilatation  is  the  easier  produced, 
the  lower  the  motor  tone  of  the  indi- 
vidual. Some  have,  habitually  from 
3'outh  up,  flabby  voluntary  muscles, 
which  even  systematic,  properly-regu- 
lated exercise  fails  to  markedly  toughen. 
These  are  apt  to  have  a  tongue  the  lateral 
aspects  of  which  are  habitually  indented 
by  the  pressure  of  the  teeth.  In  such 
gastric  atony  is  common,  or  at  least  may 
be  readily  produced. 

Inattention  to  proper  habits  of  eating 
and  drinking  in  the  line  of  excessive  in- 
dulgence leads  to  more  or  less  increase 
in  the  gastric  capacity  and  to  the  aug- 
menting of  symptoms  of  insufficiency. 
In  many  the  loss  of  tone  is  shown  in  the 
tendency  to  either  a  partial  or  general 
descent  of  the  abdominal  viscera.  There 
may  be  a  general  prolapse  (splanchnopto- 
sis) or  simply  dropping  of  the  stomach 
(gastroptosis);  this  last  is  usually  asso- 
ciated with  nephroptosis  (looseness  of  the 
attachment  and  descent  of  the  kidney, 
usually  the  right),  and  often  conjoined 
with  partial  or  general  prolapse  of  the 
bowel  (enteroptosis).  These  subjects, 
even  if  there  be  only  combined  gastropto- 
sis  and  nephroptosis,  without  displace- 
ment of  the  other  viscera,  have  almost 
habitually  gastric  or  gastro-intestinal 
atony.  Very  commonly  in  the  writer's 
experience  a  certain  amount  of  gastric 
dilatation  becomes  superadded.  Ewald 
holds  that  a  vertically-placed  stomach, 
not  infrequently  seen  in  those  in  whom 
the  general  or  partial  ptosis  of  the  vis- 
cera is  a  result  of  tight  lacing,  is  always 
dilated.  The  writer  has  noted  several 
exceptions  to  this,  however.  It  has  been 
held  that  obstruction  exerted  by  pressure 
of  a  displaced  right  kidney  on  the  de- 
scending portions  of  the  duodenum  will 
originate  dilatation  through  a  tendency 
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to  partial  obliteration  of  the  bowel  favor- 
ing gastric  stagnation.  Doubtless  in  the 
subject  of  gastric  atony  this  is  a  con- 
tributing factor,  when  present.  Dis- 
placed kidney  is,  however,  so  common 
in  women  without  dilatation,  though 
with  gastroptosis,  that  this  cannot  be  re- 
garded as  the  common  factor  productive 
of  gastric  dilatation  that  certain  writers 
imagine. 

Marked  loss  of  gastric  motor  tone  may 
be  of  acute  onset,  so  that  dilatation  will 
appear  as  an  acute  condition.  Thus, 
atonic  dilatation  of  the  stomach  has  been 
noted  to  suddenly  appear  in  the  course 
of  a  protracted  illness,  such  as  typhoid 
fever.  This  form  is  due  usually  to  para- 
lytic superdistension  of  the  stomach  with 
gas,  rarely  as  the  result  of  fermentation. 
Habitual  distension  of  a  more  or  less 
atonic  stomach  with  food  or  drink  would 
easily  lead  to  increase  in  its  capacity 
mechanically  by  the  weight  of  the  con- 
tents tending  to  stretch  the  stomach- 
wall,  and  through  the  production  of 
gases,  the  result  of  fermentation  of  the 
stagnating  contents.  Excessive  beer- 
drinking  is  unquestionably  a  frequent 
cause  of  gastric  atony  and  of  subsequent 
dilatation.  Dilatation  may  be  set  up  in 
a  comparatively  short  time  by  beer- 
drinking  in  this  way.  It  is  unfortunate 
that  even  among  college-lads  of  educa- 
tion and  presumed  intelligence,  and  not 
solely  among  the  lower  classes,  there  is  a 
tendency  to  abuse  the  stomach  by  bouts 
of  excessive  beer-drinking.  The  writer 
knows  of  city-bred  medical  students  who 
have  considered  it  a  feat  to  drink  in  a 
short  sitting  an  extraordinary  amount  of 
beer.  Dilatation  may  easily,  too,  be  set 
up  by  excessive  water-drinking.  Some 
decades  ago  a  set  of  individuals,  most  of 
whom  were  uneducated,  and  ill-balanced 
mentally,  following  in  the  lead  of  Priess- 
nitz,  as  concerns  the  employment  of  water 


in  disease,  advocated  hydrotherapy  as  a 
cure-all.  These  issued  numerous  special 
treatises  on  the  subject,  generally  advo- 
cating, as  a  part  of  their  system,  two 
meals  a  day  for  all  classes  of  individuals, 
and  as  much  water-drinking  as  possible. 
Excessive  appetite  induced  by  long  fast- 
ing and  impaired  nutrition,  the  last  as 
the  result  of  the  deprivation  of  animal 
food,  naturally  led  to  overdistension  of 
the  stomach  at  a  meal,  producing  thus, 
doubtless,  in  many  atony  and  finally 
dilatation.  Many  of  the  apostles  of  this 
set  advocated  the  drinking  of  an  enor- 
mous quantity  of  water,  especially  on 
rising  in  the  morning  and  on  retiring 
at  night.  A  mere  megalogastria  would 
not  alone  be  thus  produced;  symptoms 
of  dilatation  naturally  should  soon  be 
expected.  Excessive  water-drinking  at 
the  various  spas  is,  no  doubt,  often  the 
cause  of  a  moderate  amount  of  gastric 
dilatation.  I  have  noted,  at  these,  indi- 
viduals drinking  in  the  course  of  an  hour 
an  extraordinary  number  of  glasses  of 
water,  fancying  they  were  benefiting 
their  health  thereby.  Undoubtedly  those 
who  attempt  to  live  solely  on  milk  and 
perform  the  ordinary  duties  of  life  lay  a 
sure  foundation  for  considerable  dilata- 
tion of  the  stomach.  I  have  seen  in- 
stances of  atonic  dilatation  so  set  up. 

Etiology  of  Dilatation  Dub  to 
Obstkuction  from  the  Outlet  of 
THE  Stomach. — Pyloric  stenosis  is  com- 
monly originated  either  by  a  contracting 
cicatrix  of  a  healed  ulcer  situated  near 
the  pylorus  or  by  carcinomatous  infiltra- 
tion of  the  pylorus.  Simple  hypertrophy 
and  hyperplasia  of  the  pylorus  unasso- 
ciated  with  ulcer  and  cancer  sometimes 
occurs,  and  naturally  tends  to  produce 
dilatation.  This,  in  the  writer's  experi- 
ence, is  not  an  uncommon  cause  of  dila- 
tation in  certain  cases  of  long-continued 
hyperchlorhydria.     The  writer  has  had 
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two  examples  of  this  recently  under 
observation.  In  one  continuous  hyper- 
acidity  with  hypersecretion  had  caused 
attacks  of  very  painful  and  obstinate 
nocturnal  pylorospasm,  for  which  he 
sought  relief.  Considerable  dilatation  of 
the  stomach,  symptoms  of  which  had  not 
been  evident  to  the  patient,  was  then 
found  to  exist.  Apparently  in  certain 
cases,  and  more  especially  in  the  debili- 
tated and  nervous,  chronic  hyperchlor- 
hydria  will  lead  to  the  production  of 
dilatation  solely  through  maintaining  a 
tendency  to  spasm  of  the  pylorus,  evi- 
dently caused  by  the  irritation  of  the 
superacid  gastric  juice.  In  one  case  ob- 
served by  the  writer,  notwithstanding  a 
marked  hyperplastic  and  hypertrophied 
pylorus,  which,  operation  disclosed,  had 
greatly  narrowed  its  calibre,  a  searching 
examination  in  life  and  finally  the  post- 
mortem showing  demonstrated  that  no 
abnormal  increase  in  the  gastric  capacity 
had  occurred,  although  impairment  of 
gastric  motility,  with  stagnation  of  in- 
gesta,  had  existed  for  some  time.  The 
stomach  was  actually  symptomatically 
dilated,  although  of  normal  capacity. 

A  growth  within  the  stomach,  such  as 
a  polypus;  or  without,  such  as  a  car- 
cinoma of  the  head  of  the  pancreas;  or 
obstruction  by  the  pressure  from  an  en- 
larged gall-bladder  (from  calculus,  for 
instance)  and  the  like,  stenosing  the 
pylorus  or  a  segment  of  the  duodenum, 
especially  the  superior  horizontal  portion, 
or  obstruction  in  the  same  manner  by  the 
presence  of  cicatricial  bands  or  divertic- 
ula, will  originate  dilatation  of  the 
stomach. 

Numerous  instances  of  congenital  nar- 
rowing of  the  pylorus  are  now  on  record. 
It  should  be  remembered  that  this  is  a 
cause  of  dilatation  of  the  stomach  in  in- 
fants. 

Treatment.  —  Attention  to  diet  is  of 


prime  importance  here.  Fluids  and  all 
food  tend  to  remain  unduly  long  in  the 
stomach.  For  this  reason  the  former 
must  be  partaken  of  sparingly  and  the 
latter  in  an  easily  digested  and  more  or 
less  concentrated  form.  Carbohydrates 
and  fats,  which  are  digested  chiefly  in 
the  bowel,  and  which  have  a  tendency  to 
undergo  fermentation  in  the  stagnant 
stomach,  are  to  be  permitted  only  with 
discriminating  caution,  as  must  liquid 
elements,  which  furnish  small  nutrition 
in  great  bulk.  The  diet  in  cases  of  dila- 
tation is  much  that  already  described  in 
the  treatment  of  chronic  gastritis:  tender 
meats,  thoroughly  divided  before  eating 
or  made  into  patties;  beef,  mutton,  or 
fowl,  free  from  fat  and  fibrous  structure. 
A  limited  amount  of  farinaceous  sub- 
stances must  be  allowed,  as  they  are 
craved  by  the  patient,  who  cannot  expect 
to  continue  long  without  variation  on  a 
too-restricted  dietary.  The  best  farina- 
ceous substances  are  those  containing  the 
least  amount  of  starch  and  sugar.  Maca- 
roni; stale,  white,  or,  preferably,  light 
whole-wheat  bread;  and  some  of  the 
fresh  green  vegetables,  such  as  young 
pease,  asparagus-tips,  and  tomatoes,  may 
be  permitted,  provided  symptoms  of  in- 
digestion are  not  induced  or  aggravated 
by  their  use.  With  absence  of  hyper- 
chlorhydria,  tender-bodied  sweet  grapes, 
the  juice  of  oranges,  and  a  small  quantity 
of  stewed  fresh  or  dried  apple  may  be 
allowed.  Thirst-creating  food  must  be 
avoided. 

The  amount  that  may  be  eaten  at  a 
meal,  and  the  proper  intervals  between 
meals,  can  be  only  gauged  by  the  use  of 
the  stomach-tube  to  ascertain  the  con- 
dition of  the  gastric  functions.  While 
the  amount  eaten  at  one  time  must  not 
be  excessive,  yet  the  interval  between 
meals  should  be  such  that  no  consider- 
able portion  is  still  present  in  the  stora- 
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ach  when  a  second  meal  is  taken.  Meals 
succeeding  each  other  too  rapidly  is  the 
cause  of  most  of  the  dyspeptic  symptoms 
in  these  cases.  It  is  the  fruitful  cause 
of  carbohydrates  disagreeing  through  the 
inhibiting  and  even  lethal  effect  of  the 
accumulated  free  HCl  on  the  ptyalin  in- 
gested with  the  food  or  on  the  diastasie 
preparation  administered. 

Liquids  must  be  sparingly  partaken  of, 
especially  with  the  meals.  Not  over  6 
ounces  of  fluid  should  be  taken  at  a 
time.  Buttermilk  or  one  of  the  many 
preparations  of  koumyss,  if  agreeing,  may 
be  taken  instead  of  water,  if  desired. 
Coffee  and  tea,  especially  with  milk  and 
sugar,  are  objectionable.  Alcohol  is  bet- 
ter avoided;  but,  if  weakness  is  decided, 
a  wine  of  good  body  or  a  small  amount 
of  dilute  spirits  is  allowed. 

In  eases  in  which  free  HCl  is  much 
diminished  in  amount  it  may  be  neces- 
sary to  administer  predigested  foods, 
such  as  is  mentioned  in  the  treatment 
of  chronic  gastritis  or  to  give  with  the 
meals  a  sufficient  quantity  of  papain  to 
aid  the  digestion  of  the  proteids  taken. 
The  combination  mentioned  in  the  treat- 
ment of  chronic  gastritis  is  of  value  here. 
Or  HCl  may  be  administered  with  or 
without  pepsin,  but  with  full  doses  of 
either  strychnine  or  the  tincture  of  nux 
vomica,  and  also  in  combination  with  a 
simple  bitter.  Excepting  strychnine  or 
nux  vomica,  drugs  are  of  little  utility  in 
dilatation  except  to  meet  symptomatic 
conditions.  Hyperchlorhydria  and  hy- 
persecretion necessitate  the  use  of  alka- 
lies several  hours  after  food,  as  detailed 
in  the  treatment  of  acid  gastritis. 

The  remedy  of  greatest  value  is  lavage, 
but  more  especially  the  stomach-douche. 
Under  its  systematic,  intelligent,  long- 
continued  use,  with  coincident  careful 
dieting,  etc.,  stomachs  at  first  regarded 
as  hopelesslv  insufficient  have  been  re- 


stored to  even  more  than  a  fair  measure 
of  usefulness.  A  tube  must  be  employed 
that  will  not  only  insure  removal  of  the 
stomach-contents,  but  will  also  allow  the 
douche-effect  in  lavage.  Alternate  hot 
and  cold  water,  j^lain  or  medicated,  is 
used  as  cited  in  the  treatment  of  chronic 
gastritis,  the  tube  so  employed  that  the 
water  is  projected  from  a  height  of  three 
to  five  feet  above  the  patient's  head,  the 
intragastric  extremity  just  engaging  the 
cardia.  For  the  proper  use  of  the  tube 
the  distance  not  only  of  the  cardia  from 
the  incisors  must  be  ascertained,  but  also 
that  of  the  most  dependent  part  of  the 
stomach  when  this  viscus  contains  about 
a  litre  of  fluid.  A  graduated  reservoir 
placed  at  a  sufficient  height  and  with  a 
bulb  attachment  to  obtain  the  valuable 
effect  of  intermittent  projection  of  the 
hot  and  cold  water  is  of  extreme 
utility.  The  writer's  two-way  tube  or 
that  of  Gross,  of  New  York,  employed 
with  such  a  reservoir,  or  connected  with 
graduated  flasks  manipulated  by  an  air- 
pump,  is  of  great  use  in  douching  the 
stomach  in  cases  of  dilatation  and  in 
chronic  mucous  and  subacid  gastritis. 
In  treatment  by  the  tube  not  over  800 
cubic  centimetres  must  be  entered  at  one 
time,  however  tolerant  the  stomach  may 
be,  and  the  amount  entered  and  that 
removed  must  be  compared.  The  best 
time  for  the  application  of  lavage  or  the 
douche  is  in  the  morning  at  least  a  half- 
hour  before  food  is  taken. 

Intragastric  faradism  and  the  inter- 
rupted galvanic  current  are  of  some  value 
in  the  treatment  of  atonic  dilatation,  but 
not  of  the  extreme  use  claimed  by  cer- 
tain so-called  stomach  specialists.  The 
writer's  ten  years'  large  experience  with 
intragastric  electricity  enables  him  to 
speak  with  some  authority  on  the  subject. 

Percutaneous  application  of  galvanism 
and  faradism,  electromassage,  and  mass- 
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age  are  also  of  utility  in  the  way  of  im- 
parting tone  to  the  relaxed  abdominal 
wall.  For  technique  of  these  methods 
see  the  writer's  article  on  treatment  of 
dilatation  of  the  stomach  ("System  of 
Practical  Therapeutics,"  vol.  ii,  p.  963, 
et  seq.).  With  pronounced  bulging  of  the 
epigastrium,  especially  if  coincident  pro- 
lapse exist,  a  cushion  pad  suitably  con- 
fined, constantly  worn  by  day  tends  to 
relieve  sensations  of  fullness  and  weight 
present. 

The  treatment  of  constipation  occur- 
ring in  dilatation  of  the  stomach  is  on 
lines  similar  to  that  given  in  the  treat- 
ment of  chronic  gastritis.  Lavage  and 
the  stomach-douche  are  of  the  greatest 
value  in  this  connection,  and  massage, 
electromassage,  and  percutaneous  abdom- 
inal galvanism  and  faradism  are  also  of 
use. 

The  surgical  treatment  of  dilatation 
of  the  stomach,  such  as  that  of  gastropli- 
cation,  or  gastrorrhaphj',  for  reducing  the 
size  of  the  stomach  in  simple  atonic  dila- 
tation; and,  for  remedying  a  stenosis  of 
a  pylorus  the  result  of  a  cicatrix,  or  of 
an  liyperplastic  sphincter,  Loretta's  digi- 
tal divulsion;  or,  preferably  the  pyloro- 
plastic  operation  of  Heineke-Mikulicz; 
resection  of  the  pylorus,  and  the  opera- 
tion of  gastro-enterostomy  are  discussed 
in  another  section. 

Carcinoma  of  the  Stomach. 

Symptoms. — As  gastric  carcinoma  does 
not  frequently  succeed  chronic  dyspepsia 
(chronic  gastritis  or  a  prolonged  gastric 
neurosis)  and  only  in  a  small  percentage 
(approximately  .5)  follows  or  is  ingrafted 
upon  gastric  ulcer,  dyspeptic  symptoms 
do  not  usually  long  precede  the  develop- 
ment of  the  disease.  Commonly  the  pa- 
tient, who  has  been  in  fair  health,  grad- 
ually loses  vigor,  and  develops  gastric 
symptoms,  slight  and  obscure  at  first,  but 
later  becoming  prominent  and  obvious. 


There  is  gradual,  but  steadily  increasing, 
debility;  emaciation;  anaemia,  which  late 
in  the  course  of  the  disease  may  be  of 
high  degree;  a  cachectic  hue  of  skin; 
anorexia;  eructations;  nausea  and  vom- 
iting; constipation;  hsematemesis  (or 
oftener  melaena  or  melffinsemesis),  and 
gastric  pain  (not  as  severe  as  in  ulcer); 
and  later  a  gastric  tumor  may  be  palpa- 
ble. The  course  may  be  rapid,  death 
occurring  in  two  to  six  months  from  the 
onset, — the  writer  recently  saw  such  a 
case, — or  more  usually  extends  over  a 
period  of  from  one  and  a  half  to  two  and 
a  half  years.  Coincident  rather  marked 
loss  of  strength  and  progressive  emacia- 
tion is  a  common  and  usually  early  symp- 
tom, antedating  often  the  appearance  of 
distinct  gastric  symptoms.  The  anaemia, 
moderate  at  first,  becomes  marked  as  the 
disease  progresses.  It  is  of  the  secondary 
type,  not  resembling,  save  in  a  few  in- 
stances, the  characteristics  of  pernicious 
ansemia.  The  blood-count  rarely  falls 
below  50  per  cent.,  and  though  poikilo- 
eytosis  may  be  present,  and,  in  advanced 
cases,  nucleated  red  blood-corpuscles,  the 
large  corpuscles  are  wanting.  There  is 
usually  a  moderate  grade  of  leucocytosis, 
and,  though  not  distinctive  of  cancer  of 
the  stomach  as  was  at  first  held,  absence 
of  a  digestive  leucocytosis,  when  the 
growth  favors  marked  stagnation  of  the 
stomach-contents,  with  diminution  in  or 
absence  of  the  secretory  gastric  functions. 
The  cachexia,  as  the  term  is  applied  to 
the  hue  of  the  skin,  consists  of  a  pale-yel- 
lowish hue,  which  may  be  associated  with 
brownish  stains  (the  cachexia  ehlnasmn'). 
The  heart's  action  is  usually  enfeebled, 
due,  in  the  later  stage,  to  a  fibroid  degen- 
eration. Oedema  of  the  feet,  eyelids,  and 
ankles  is  then  common.  Toward  the 
termination  of  the  disease  a  subnormal 
temperature  is  common;  but,  preceding 
the   fatal    issue,   fever   nf   an    irregular 
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course  may  be  present.  Occasionally,  in 
the  course  of  the  disease,  fever  due  to  a 
septic  complication  may  occur.  A  dis- 
taste for  food,  and  especially  for  animal 
food,  is  usual.  Occasionally  cases  are  en- 
countered, as  the  writer  has  noted  in  sev- 
eral instances,  in  which  the  appetite  is 
well  preserved  to  the  end.  Nausea  is  apt 
to  be  a  prominent  symptom,  before  the 
occurrence  of  vomiting  is  usual.  It  is 
more  common  than  in  ulcer.  The 
tongue  may  be  coated  or  clean;  as  the 
disease  advances,  with  the  ingrafted  and 
extending  gastritis,  the  tongue  becomes 
more  or  less  habitually  furred.  Vomit- 
ing is  a  usual  symptom,  especially  with 
carcinoma  involving  the  cardia  or  the 
pylorus.  It  is  infrequent  at  first,  but,  as 
the  disease  progresses,  is  of  daily  occur- 
rence. It  may  occur  immediately  after 
food  is  taken,  as  in  cancer  of  the  cardia, 
or,  in  that  of  the  pylorus,  not  for  an  hour 
or  more  after  meals.  The  character  of 
the  vomit  depends  upon  the  seat  of  the 
disease  and  its  stage:  brieily,  plus  the 
presence  of  blood,  it  has  the  character 
of  that  noted  in  dilatation  of  the  stom- 
ach, with  absence  of  free  IICl.  The 
vomit  is  usually  of  offensive  odor,  the 
color  depending  upon  the  character  of 
the  food  taken  and  whether  there  be 
bright-red  or  altered  blood  mixed. 
Microscopically  are  found  food-elements, 
epithelium  (commonly  of  no  character- 
istic variety),  various  micro-organisms, 
among  which  is,  perhaps,  the  Oppler- 
Boas  bacillus.  Sarcinse  are  far  less  often 
encountered  than  in  benign  pyloric 
stenosis  with  preservation  of  secretion 
of  HCl.  Fragments  of  the  tumor  are 
rarely  found  in  the  vomit;  less  rarely 
minute  bits  of  the  growth  are  encoun- 
tered in  the  wash-water. 

Free  HCl  (recognizable  as  unbound)  is 
not  invariably,  but  almost  constantly, 
absent  from  the  stomach-contents,  save 


in  the  cases  of  carcinoma  developing 
from  simple  ulcer,  and  also  in  the  earlier 
stage  of  carcinoma  in  which  no  diffuse 
gastritis  has  resulted.  An  actual  small 
secretion  of  HCl  commonly  takes  place 
throughout  the  course  of  the  disease,  but 
it  is  so  minute  as  to  be  unrecognizable 
by  the  commonly-employed  tests.  In 
cases  with  complete  atrophy  of  the  gastric 
tiibules  alone  is  it  absolutely  absent. 
Carcinoma  is  usually  fatal  before  this 
condition  occurs.  There  is  coincident 
diminution  in  the  amount  of  the  fer- 
ments, pepsin  and  lab,  secreted;  but 
these  latter  do  not  entirely  disappear,  as 
is  the  case  in  glandular  atrophy,  succeed- 
ing a  chronic  gastritis,  and  in  neurotic 
suppression  of  secretion. 

Lactic  acid  commonly  abounds  in  car- 
cinoma stenosing  the  pylorus,  with  ab- 
sence of  free  HCl  and  the  presence  of 
decided  delay  in  the  passage  of  food  into 
the  bowel.  The  greater  the  degree  of 
stagnation  of  the  ingesta,  the  more  pro- 
nounced the  lactic-acid  production.  To 
distinguish  with  absolute  certainty  lactic- 
acid  production  from  that  derived  from 
the  food,  proceed  as  follows:  Wash  the 
stomach  thoroughly  with  warm  water 
until  all  traces  of  food  have  disappeared. 
Administer  a  pint  of  moderately-thick 
gruel  made  from  fine  oatmeal,  with  the 
addition  only  of  salt.  Eight  to  ten  or 
more  hours  later  (the  period  of  removal 
depending  upon  the  degree  of  stagnation) 
the  patient  being  at  rest  in  bed  and  no 
food  or  drink  having  been  taken  in  the 
interval,  the  gastric  contents  are  aspirated 
or  expressed.  The  filtrate,  if  clear,  is 
now  directly  tested.  If  it  be  colored, 
instead,  exhaust  30  to  60  cubic  centi- 
metres with  five  times  its  volume  of 
ether,  and  test  the  aqueous  extract  of 
the  etherial  residue.  Five  to  10  cubic 
centimetres  of  an  aqueous  solution  of 
ferric  chloride,  so  diliate  as  to  be  almost 
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colorless,  is  placed  in  a  test-tube,  and  a 
few  drops  of  the  filtrate  added.  The 
faint-yellowish  color  of  the  iron  solution 
assumes  a  deep-canar}-  j'ellow  in  the  pres- 
ence of  lactic  acid.  A  less  delicate  and 
less  reliable  test  is  Uffelmann's  carbo- 
lated-ferric-chloride  solution  (a  dilute  so- 
lution of  ferric  chloride  containing  a  few 
drops  of  a  5-per-cent.  solution  of  carbolic 
acid).  The  violet  hue  of  this  is  also 
changed  to  a  canary  yellow.  (For  a  de- 
tailed account  of  the  various  methods  of 
examination  of  the  stomach-contents,  see 
a  paper  by  the  writer.  Medical  News,  Feb. 
18,  '93,  a  reprint  of  which  will  be  sent 
on  application.) 

With  the  presence  of  large  amounts  of 
lactic  acid,  pyrosis  is  often  a  common 
symptom. 

As  the  case  progresses,  tlie  presence  in 
the  vomit  (or  in  the  removed  stomach- 
contents)  of  altered  blood,  rather  than 
that  of  bright  red,  appears.  The  blood, 
because  of  its  rather  long  sojourn  in  the 
stomach  and  mode  of  appearance  (not  as 
a  frank  haemorrhage  as  is  usual  in  ulcer), 
is  apt  to  be  of  grumous,  brownish-black 
or  cofFee-ground  appearance,  and  will  dis- 
tinctly color  the  vomit  or  the  contents 
removed  by  the  tube.  Unlike  as  in  ulcer, 
large  haemorrhages  are  infrequent,  but 
the  vomiting,  or  the  presence  in  the  re- 
moved contents,  of  altered  blood  is  com- 
mon. Occurring  also,  unlike  as  in  ulcer, 
the  intervals  between  the  haemorrhages  or 
a  small  series  of  them  are  slight  if  at  all 
apparent. 

Anorexia  is  usually  a  marked  symp- 
tom. Occasionally  the  appetite  remains 
remarkably  good.  The  tongue  is  much 
like  that  seen  in  chronic  gastritis,  rather 
thickly  coated,  especially  in  the  morning. 
The  bowels  are  usually  much  constipated, 
especially  when  a  high  grade  of  pyloric 
stenosis  and  vomiting  occur.  The  urine 
is  more  or  less  scanty  and  high  colored, 


and  of  relatively  specific  gravity.  It 
shows  deficiency  in  the  chlorides.  There 
may  be  an  increase  in  the  amount  of 
nitrogenous  output.  Indican  is  increased 
in  amount,  and  acetone  and  diacetic  acid 
may  be  encountered. 

A  tumor  is  frequently  met  with  in  car- 
cinoma involving  the  pylorus  when  the 
case  first  comes  under  observation.  It 
should  always  be  painstakingly  and  per- 
sistently sought  for.  In  examination  the 
abdomen  must  be  relaxed  and  palpation 
made  under  full  inspirations.  Air-dis- 
tension of  the  stomach,  to  bring  the 
pylorus  below  the  edge  of  the  liver,  may 
be  necessary  to  disclose  the  presence  of 
tumor.  Its  employment  should  never  be 
omitted.  A  tumor  of  the  lesser  curva- 
ture, palpable  in  the  presence  of  a 
dropped  stomach,  tends  to  disappear  on 
air-inflation.  The  tumor  commonly  has 
a  firm  feel  and  is  painful  to  palpation. 
Evident  tumor  may,  of  course,  be  absent; 
because  of  this  we  cannot  exclude  car- 
cinoma. Simple  hypertrophy  of  the 
pylorus  and  persistent  reflex  cramp  simu- 
late tumor.  Such  cases  are  on  record, 
and  the  writer  has  seen  several  incidents 
of  them.  Fffices  in  the  colon  should  not 
be  allowed  to  mislead,  the  bowel  being 
first  thoroughly  cleansed  by  repeated  irri- 
gation before  a  decision  is  reached.  It 
should  be  remembered  that  pyloric  tu- 
mors are  not  influenced  by  respiration 
unless  adherent  to  the  liver,  and  that 
without  adhesions  to  adjacent  parts  the 
position  of  the  tumor  may  be  much  lower 
in  the  abdomen  than  is  the  normal 
pylorus. 

In  carcinoma  of  the  cardia  there  is 
increasing  and  persistent  dyspliagia  and 
a  sensation  as  if  a  foreign  body  were 
present  in  the  region  of  the  cardia,  espe- 
cially after  the  ingesting  of  food  and 
drink.  Regurgitation  of  solid  food  im- 
mediately after  it  is  swallowed  is  usual. 
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Retching  and  vomiting  are  common,  the 
vomited  matter  consisting  of  mucus  and 
but  little  or  no  food,  save  when  a  di- 
verticulum has  formed  into  which  the 
food  passes.  Emaciation  and  debility  are 
more  rapid  than  in  cancer  of  other  parts 
of  the  stomach,  but  marked  cachexia  is 
usually  absent.  Hiccough  is  often  pres- 
ent associated  with  retching.  Pain,  when 
present,  is  situated  behind  or  near  the 
xiphoid  appendix.  There  may  be  retrac- 
tion of  the  epigastrium.  An  obstruction 
at  the  depth  of  sixteen  to  seventeen  inches 
from  the  incisor  teeth  is  encountered  in 
the  attempt  to  pass  the  stomach-tube 
or  oesophageal  bougie.  On  the  extremity 
of  the  tube  after  removal  there  is  apt  to 
be  blood-stained  mucus,  and  the  lateral 
eye  of  the  tube  is  apt  to  contain  food- 
elements,  blood,  and  mucus,  and  even  a 
bit  of  the  growth. 

Diagnosis. — The  diagnosis  is  usually 
a  matter  of  little  difficulty  in  the  pres- 
ence of  the  various  symptoms  already 
detailed,  such  as  nausea  and  vomiting; 
the  characteristic  (small  and  frequent  and 
grumous  in  appearance)  gastric  hsemor- 
rhage;  the  emaciation,  debility,  and  anae- 
mia; increasing  cachexia;  the  presence 
of  tumor;  the  absence  of  free  HCl  in  the 
stomach-contents,  with  the  presence  of 
lactic-acid  fonnation.  The  diseases  with 
which  carcinoma  is  oftenest  confused 
are  ulcer,  chronic  gastritis,  benign  steno- 
sis with  dilatation,  and  a  profound  gastric 
neurosis.  A  separation  is  commonly 
easily  made  except  in  the  cases  of  car- 
cinoma ingrafted  on  ulcer.  But  here  the 
further  progress  of  the  ease;  the  lack  of 
persistent  improvement  under  treatment 
usually  invariably  curable  in  ulcer;  the 
presence,  more  or  less  persistently,  of 
blood  or  altered  blood  in  the  removed 
contents  or  in  the  vomit,  and  the  increas- 
ing cachexia  and  ansmia  tend  to  indicate 
the  existence  of  insrafted  carcinoma. 


Etiology. — Carcinoma  of  the  stomach 
is  a  common  disease  and  of  more  frequent 
occurrence  in  this  country  than  in  Eu- 
rope. Next  to  the  uterus,  the  stomach 
is  the  most  usual  seat  of  primary  cancer; 
secondary  cancer,  also,  though  rarely, 
occurs  here.  It  is  a  trifle  more  frequent 
in  men  than  in  women.  Seventy-five  per 
cent,  of  all  eases  occur  between  the  for- 
tieth and  sixtieth  years;  21  per  cent,  be- 
tween the  sixtieth  and  seventieth  years; 
over  13  per  cent,  between  the  thirtieth 
and  fortieth  years,  and  nearly  3  per 
cent,  between  the  twentieth  and  thir- 
tieth years.  Heredity,  chronic  gastritis, 
chronic  ulcer,  and  traumatism  of  the 
stomach  are  factors  of  varying  impor- 
tance in  etiology. 

Pathology.  —  The  most  commonly 
noted  varieties  in  their  order  of  fre- 
quency are:  (a)  cylindrical-cell  cancer, 
or  epithelioma;  (&)  the  soft-glandular,  or 
medullary,  cancer;  (c)  the  hard-glandu- 
lar, or  scirrhous,  carcinoma;  (d)  the  mu- 
cous, or  colloid,  carcinoma.  Many  grada- 
tions exist  between  these  types.  The 
scirrhus  has  the  most  chronic  course,  and 
the  medullary  the  greatest  tendency  to 
ulceration,  degeneration,  and  to  give  rise 
to  metastases. 

Situation.  —  Welch's  statistics  show 
that  60.8  per  cent,  occupied  the  pyloric 
region;  11.4  per  cent,  the  lesser  curva- 
ture; 8  per  cent,  the  cardia;  5.2  per  cent, 
the  posterior  wall;  4.7  per  cent,  the  whole 
or  the  greater  part  of  the  stomach;  2.6 
per  cent,  the  greater  curvature;  2.3  per 
cent,  the  anterior  wall;  1.5  per  cent,  the 
fundus;  3.5  per  cent,  were  multiple 
growths. 

When  in  the  pyloric  region  a  tendency 
to  girdle  this  orifice  is  early  shown,  caus- 
ing the  ensuing  stenosis  so  commonly 
met  with  in  gastric  cancer;  when  occu- 
pying the  body  of  the  stomach  the  growth 
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is  usually  limited  to  but  a  portion  of  its 
circumference. 

The  cylindrical-celled  epithelioma  has 
a  firmer  consistence  than  the  medullary, 
although,  like  the  last,  it  has  a  nodular 
formation,  and  shows  on  its  surface  fun- 
goid elevations,  from  which  hfcmorrhagic 
extravasations  are  frequent.  Sections  of 
it  display  an  abundant  stroma,  in  which 
are  contained  tubular  spaces  filled  with 
columnar  epithelium.  Ulceration  is  com- 
mon, but  not  nearly  so  frequent  as  in 
the  medullary  variety.  The  most  fre- 
quent seat  of  the  cylindrical-celled  can- 
cer is,  as  of  the  scirrhous  variety,  the 
pyloric  region  close  to  the  valve. 

The  medullary  cancer  grows  in  soft, 
nodular  masses,  following  the  course  of 
the  lymphatics  and  involving  all  the  coats 
of  the  stomach.  It  shows  a  tendency 
to  early  extensive  ulceration.  It  has  a 
scanty  stroma,  in  which  are  inclosed  alve- 
oli containing  irregular  cylindrical  and 
polyhedral  cells.  The  medullary  cancer 
lias  no  common  seat,  although  its  predi- 
lection, like  that  of  the  other  varieties, 
is  for  the  pj'loric  region. 

The  scirrhous  variety,  as  its  name  indi- 
cates, is  of  characteristic  firmness,  due  to 
the  abundance  of  stroma  and  the  small 
amount  of  alveolar  tissue.  No  tumor- 
nodules  proceed  from  its  growth,  but 
merely  dense  thickening  of  the  infiltrated 
stomach-wall.  It  affects  almost  exclu- 
sively the  pylorus,  which  it  stenoses,  con- 
verting the  latter  into  a  rigid,  tubular 
ring.  Its  surface  tends  to  show  flat 
ulcerations. 

The  colloid  or  alveolar  cancer  shows 
large  alveoli  distended  with  translucent 
colloid  material.  It  had  a  tendency  to 
widely  involve  all  the  stomach-coats,  to 
spread  to  other  parts,  and  may  form  col- 
loid metastases  in  other  organs.  It  shows 
no  marked  inclination  toward  ulceration. 

Various  distortions  may  occur  in  the 


stomach  as  the  result  of  the  growth  of 
the  cancer,  involving  one  or  the  other  of 
the  orifices,  the  body  of  the  stomach,  or 
through  formation  of  adhesions  to  ad- 
jacent organs.  There  may  be  atrophy 
of  the  stomach  when  the  cardia  is  in- 
volved; massive  or,  occasionally,  no  dila- 
tation, with  involvement  of  the  pylorus: 
or  a  greatly  thickened  or  contracted 
stomach,  with  affection  of  its  body. 

Metastatic  cancerous  growths  are  very 
common,  occurring  in  the  adjacent  ab- 
dominal IjTnphatics  (but  also  in  the  axil- 
lary, cervical,  and  the  inguinal  glands), 
the  liver,  the  peritoneum,  omentum,  in- 
testine, pancreas,  pleura,  lung,  and  less 
frequently  in  other  organs  and  parts. 

With  extensive  ulceration,  which  oc- 
curs especially  in  the  medullary  cancer, 
a  tendency  to  perforation  of  the  stomach- 
wall,  as  in  simple  ulcer,  exists.  Among 
other  micro-organisms,  more  or  less  con- 
stantly found  on  the  surface  of  the  car- 
cinoma, the  so-called  Oppler-Boas  bacil- 
lus has,  in  the  past  few  years,  excited 
some  attention.  It  is  an  unusually-long 
and  non-motile  organism,  with  one  end 
narrow  and  the  other  thick.  It  is  a 
lactic-acid  producer,  but  is  not  pathog- 
nomonic of  carcinoma.  It  occurs  in  car- 
cinoma involving  the  pylorus,  and  has 
been  found  in  benign  pyloric  stenosis, 
when  dilatation  and  coincident  stagna- 
tion of  food  is  present,  with  absence  in 
the  secretion  of  free  HCl. 

In  the  course  of  cancer  of  the  stomach 
there  occurs  an  interstitial  gastritis  with 
granular  degeneration  of  the  gland-cells 
and  subsequent  atrophy  of  the  mucosa; 
in  consequence  of  this  there  is,  from 
usually  an  early  period  in  the  disease,  a 
diminution  in  the  secretion  of  IICl  and 
of  the  ferments,  and  in  the  latest  stage 
of  the  malady  IICl  no  longer  occurs  in 
recognizable  amounts,  and  the  ferments 
are  present  only  in  traros. 
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Treatment. — The  treatment  of  cancer 
of  the  stomach  is,  of  course,  merely  pallia- 
tive. However  early  recognized,  its  cure 
is  impossible.  In  the  future,  with  more 
exact  diagnostic  methods,  its  early  recog- 
nition, before  debility  and  cachexia  and 
the  occurrence  of  metastasis  render  a 
radical  operation  futile,  may  permit  ex- 
cision of  the  growth  to  be  sometimes  of 
avail. 

Life  may  be  prolonged  by  the  use  of 
lavage  and  a  suitable  diet.  Lavage  is  of 
the  utmost  utility  in  obviating  the  effects 
of  autointoxication,  in  relieving  stagna- 
tion occurring  in  the  stomach-contents, 
and  thus  improving  the  condition  of  the 
motor  function  and  holding  somewhat  in 
check  the  coincident  gastritis.  Under  its 
influence  intelligently  carried  out,  symp- 
tomatic improvement  is  sometimes  re- 
markable, though  unfortunately  nearly 
always  short-lived.  If  lavage  can  be 
suitably  carried  out  (as  is  outlined 
under  the  treatment  of  dilatation),  it 
should  never  be  omitted  from  the  treat- 
ment. 

The  diet  is  practically  that  already 
given  in  the  treatment  of  dilatation  of 
the  stomach,  but  carbohydrates  and  fat? 
must  be  more  liberally  permitted.  With 
preserved  motility,  far  less  restriction  as 
to  these  substances  is  necessary,  and,  in- 
deed, whatever  is  desired  in  the  way  of 
wholesome  food,  if  it  does  not  tend  to 
create  nausea  and  vomiting,  may  be  al- 
lowed. If  butter  is  well  borne,  it,  as  well 
as  olive-oil,  is  permitted,  because  of  the 
high  caloric  value  of  fats.  Concentrated 
nutriment  (finely-scraped  beef,  somatose, 
sanose,  whipped  eggs)  and  predigested 
foods  are  usually  essential  with  marked 
involvement  of  the  pylorus  and  result- 
ing stagnation  in  the  stomach.  More 
license  in  the  choice  of  food  is  permitted 


when  lavage  is  systematically  employed. 
The  use  of  a  papain  and  a  diastasic  prep- 
aration is  advisable  when  predigested 
food  is  not  given.  (See  the  treatment  of 
dilatation.) 

Carbonated  drinks  are  inadvisable,  al- 
though champagne  is  often  well  borne. 
If  stimulants  are  constantly  indicated, 
well-diluted  whisky  is  the  best,  but  a 
good  claret,  or  Burgundy  if  it  agree,  may 
be  allowed. 

With  the  occurrence  of  frequent  vom- 
iting, not  checked  by  the  use  of  lavage, 
a  diet  for  the  time  limited  to  peptonized 
milk-gruel,  iced  Mellin's  food,  expressed 
meat-juice,  or  koumyss,  much  as  is  rec- 
ommended in  the  treatment  of  ulcer, 
miist  be  employed. 

For  the  relief  of  gastric  pain,  should 
codeine,  hydrocyanic  acid,  and  bismuth 
not  be  of  avail,  morphine,  or  the  deo- 
dorized tincture  of  opium,  should  be  un- 
hesitatingly employed.  For  the  relief  of 
the  impaired  motility  and  the  accom- 
panying gastritis,  besides  the  employ- 
ment of  the  most  essential  lavage,  certain 
stomachics,  the  chief  of  which  here  is 
condurango,  are  of  service.  Condurango 
has  been  found  of  such  usefulness  in  gas- 
tric carcinoma  that  once  claims  of  a  spe- 
cific effect  were  made  for  it.  Pain  and 
vomiting  seem  sometimes  to  be  lessened 
by  it  and  appetite  promoted.  The  orig- 
inal formula  of  Friedreich's  was:  macer- 
ate V2  ounce  of  condurango-bark  for 
twelve  hours  in  13  ounces  of  water;  sub- 
sequently evaporate  by  boiling  to  half 
this  quantity.  Strain  and  administer  V2 
ounce  three  times  a  day.  A  fluid  extract 
of  condurango  may  be  employed  in  doses 
of  20  minims.  To  the  condurango  the 
following  may  be  added,  useful  in  all 
cases  attended  with  atony  and  dimin- 
ished gastric  secretions: — 
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3J  Dilute  hydrochloric  acid,  10  to  15 
minims. 

Dilute  hydrocyanic  acid,  1  to  2 
minims. 

Tincture  of  nux  vomica,  3  to  10 
minims. 

Spirit  of  chloroform,  5  to  10  min- 
ims. 

Tincture  of  orange,  20  minims. 

Fermentation  occurring  in  the  stom- 
ach-contents is  usually  obviated  by  lavage 
with  antifermentatives,  such  as  sodium 
sulphite,  betanaphthol,  boric  acid,  thy- 
mol, etc.,  used  in  dilute  solution.  With 
the  presence  of  organic  acids  in  any 
amount,  occasioning  pyrosis  and  other 
symptoms  of  fermentation,  antacids,  such 
as  sodium  and  calcium  carbonate,  and 
magnesium  carbonate,  or  dried  magnesia, 
may  be  given,  combined  with  charcoal, 
betanaphthol,  menthol,  etc.  A  drop  or 
two  of  oil  of  cajuput,  or  a  portion  of  a 
minim  of  oil  of  peppermint  or  anise,  may 
be  added  to  each  powder. 

Constipation  is  relieved  by  the  use  of 
lavage,  and  one  of  the  vegetable  laxatives, 
such  as  cascara,  rhubarb,  or  aloes  (aloin), 
mentioned  under  chronic  gastritis  and 
under  dilatation.  For  the  anaemia,  an 
iron  preparation,  preferably  the  albu- 
minate or  peptonate,  or  the  saccarated 
carbonate  (in  dose  of  a  small  teaspoonful 
three  times  daily),  or  arsenic  (the  acid  or 
the  alkaline  solution)  may  be  given. 

Gastroptosis. 

Synonyms. — Enteroptosis;  nephropto- 
sis; Glenard's  disease. 

In  this  disorder  there  occurs  a  down- 
ward displacement  of  the  stomach  and  of 
the  right  kidney  and  perhaps  one  or  all 
of  the  other  abdominal  viscera.  Gle- 
nard's disease  is  a  common  adoction  in 
women,  and  not  infrequently  is  encoun- 
tered in  spare,  ill-nourished  men.  The 
causes  are  various:    tight  lacing;   child- 


bearing;  debilitating  diseases,  etc.  So 
many  cases  are  encountered  in  young 
women  who  have  neither  laced  nor  borne 
children  that  other  causes  little  under- 
stood must  be  operable.  The  disease  may 
be  symptomless,  as  I  have  noted  in  a 
number  of  cases,  but  commonly  various 
general  (neurasthenic)  and  local  (dys- 
peptic) symptoms  occur.  The  diagnosis 
is  the  recognition  of  the  usually  com- 
bined condition:  gastroptosis  and  ne- 
phroptosis. The  loose  right  kidney  is 
usually  easily  grasped  in  these  subjects 
by  bimanual  palpation,  the  patient  semi- 
recumbent  or  recumbent,  with  head  and 
shoulders  supported  by  a  pillow  and  knees 
semiflexed.  The  patient  is  directed  to 
maintain  a  condition  of  relaxation  of  the 
abdominal  wall  and  to  take  a  full  inspi- 
ration. Toward  the  end  of  the  inspira- 
tory act  the  kidney  can  usually  be  easily 
grasped  and  held  between  the  two  hands. 
The  left  kidney,  less  frequently  loose, 
can  be  similarly  palpated.  The  dropped 
stomach  is  recognized  by  the  measures 
outlined  in  the  symptoms  and  diagnosis 
of  dilatation.  Air-inflation  and  the  use  of 
the  gastrodiaphane  tend  to  readily  estab- 
lish the  diagnosis  of  dropped  stomach. 

Treatment. — This  consists  in  develop- 
ment of  the  flabby  abdominal  muscles 
and  conversion  of  the  condition  of  nega- 
tive intra-abdominal  pressure  into  that 
of  a  positive  one,  in  order  to  obtain 
natural  support  for  the  prolapsed  organs. 
The  intelligent  use  of  graduated  exer- 
cises, with  or  without  apparatus,  is  most 
important  in  this  particular.  The  use  of 
a  cushion-pad  or  bandage,  if  such  is  prac- 
ticable, sometimes  tends  to  relieve  symp- 
toms. 

Attention  should  be  directly  paid  to 
the  digestive  symptoms:  Removal  of  con- 
stipation and  gastric  atony;  regulated 
wholesome  diet,  such  as  will  not  only 
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agree  with  the  stomach,  but  enable  flesh 
to  be  gained.  Intragastric  and  percu- 
taneous faradism  is  of  value. 

Functional  Diseases  of  the  Stomach 
and  the  Gastric  Neuroses. 

There  is  a  large  class  of  gastric  dis- 
orders which  must  still  be  regarded  as 
functional,  and  which  are  commonly 
grouped,  collectively,  among  the  gastric 
neuroses.  Most  of  these  affections  are 
without  present  discernible  minute  an- 
atomical alteration.  Their  existence 
seems  to  be  dependent  upon  a  strong 
neurotic  taint,  and  to  have  had  origin 
as  a  part  of  a  general  or  local  pronounced 
neurasthenic  state. 

Certain  affections  classed  with  the  neu- 
roses, such  as  hyperchlorhydria  and  con- 
tinuous absence  of  the  gastric  secretory 
function  (achylia  gastriea),  stand  on  the 
border-line,  as  it  were,  between  the  func- 
tional and  organic  diseases  of  the  stom- 
ach. In  a  large  number  of  cases  of  hyper- 
chlorhydria there  exists  a  proliferation  of 
the  acid-secreting  cells,  or  of  the  gland- 
cells  as  a  whole,  and  in  a  large  number 
of  cases  of  achylia  gastriea  now  on  rec- 
ord without  preceding  history  of  either 
a  neurosis  or  suggestive  of  gastritis,  the 
indications  are  that  actual  atrophy  of  the 
mucosa  exists,  probably  as  a  result  of  a 
latent  glandular  gastritis.  These,  and 
especially  the  last  named,  have  no  place 
among  the  neuroses,  although  commonly 
considered  with  them. 

The  neuroses  of  the  stomach  are  con- 
veniently grouped  into  the  sensory,  the 
secretory,  and  the  motor.  The  following 
convenient  classification  is  practically 
that  adopted  by  Boas: — 

Sensory  Neuroses. — Hyperesthesia; 
anaesthesia;  gastralgia;  gastralgokenosis; 
bulimia,  or  hyperorexia;  polyphagia; 
acoria;    anorexia. 

Secretory  Neuroses. — Superacidity, 
or  hyperchlorhydria;    gastrochylorrhoea 


(gastrosuccorrhoea  periodica  and  con- 
tinua  chronica);  subacidity,  or  hypo- 
achylia;   achylia  gastriea,  or  inacidity. 

Motor  Neuroses.  —  Hypemiotility 
(peristaltic  imrest  of  the  stomach);  atony, 
or  amotility;  rumination  (merycism)  and 
regurgitation;  cardiospasm;  incontinence 
of  the  pylorus;  pylorospasm;  nervous 
eructations;  pneumatosis;  nervous  vom- 
iting. 

Sensory  Neuroses.  —  Gastric  hyper- 
esthesia is  an  increased  irritability  of 
the  sensory  gastric  nerves.  In  presence 
of  normal  gastric  secretion  and  motility, 
or  these  deranged  in  minor  degree,  there 
occur  attacks  lasting  days  or  months,  in 
which  distress  is  experienced  after  all 
food  and  often  after  water,  if  taken  save 
in  the  smallest  quantity.  Gastralgia, 
allied  to  gastric  hyperassthesia,  as  is 
cutaneous  hyperfesthesia  allied  to  actual 
neuralgic  pain,  may  co-exist.  This  af- 
fection occurs  in  neurotics  often  without 
assignable  cause,  or  it  may  exist  as  a  con- 
sequence of  constitutional  states,  such  as 
chlorosis.  Excesses  in  venery  or  alcohol 
predispose. 

Treatment.  —  The  underlying  cause 
must  be  especially  aimed  at  and  the 
general  bodily  nutrition,  if  below  par, 
raised.  Any  article  of  diet  that  seems 
at  fault  must  be  forbidden.  Silver, 
alumnol,  and  bismuth,  locally,  as  sug- 
gested in  the  treatment  of  ulcer,  are  of 
value.  The  bismuth  should  be  employed 
in  a  smaller  dose,  and  combined  with 
codeine  and  perhaps  cocaine  and  dilute 
hydrocyanic  acid,  as  in  the  treatment  of 
the  pain  of  gastric  ulcer.  If  gastric  mo- 
tility is  good  and  hypersecretion  does  not 
exist,  the  silver  may  be  administered  by 
the  mouth  in  solution  in  a  dose  of  ^/g 
grain,  diluted  with  water,  fifteen  minutes 
before  meals.  Courses  of  strontium  bro- 
mide and  arsenic  are  of  special  service  in 
the  highly  neurotic,  as  are  asafoetida  and 
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valerian.  Local  applications,  such  as  a 
Preissnitz  bandage,  constantly  worn  by 
day,  is  most  useful,  as  are  general  hydro- 
pathic measures.  The  rest-cure  may  be 
demanded  with  the  local  and  general 
treatment. 

The  reverse  condition  to  the  above, 
more  or  less  anaesthesia  of  the  gastric 
mucosa,  may  exist  as  a  neurosis;  so  that 
there  is  little  appreciation  of  satiety  after 
meals,  or  no  sensations  of  discomfort 
after  the  ingestion  of  substances  that  or- 
dinarily would  excite  gastric  uneasiness, 
such  as  those  of  extremes  of  temperature, 
and  overseasoned  food.  The  most  nause- 
ous drug  can  be  taken  by  certain  of  these 
cases  without  the  usual  effect. 

Gastealgia. — In  this  affection  attacks 
of  severe  paroxysmal  epigastric  pain  oc- 
cur which  radiate  over  the  abdomen  and 
through  into  the  back.  Attacks  occur 
either  by  day  or  by  night,  and  often  show 
a  curious  periodicity.  In  the  simple 
variety  (not  dependent  upon  ulcer,  gas- 
trosuccorrhoea,  or  pylorospasm)  it  is 
either  independent  of  food  or  the  pain 
may  be  relieved  by  eating  or  by  drinking 
a  hot  liquid.  Vomiting  is  not  usual  un- 
less the  gastralgia  accompanies  ulcer  or 
is  associated  with  and  caused  by  pyloro- 
spasm and  gastrosuccorrhoea.  Gastralgia 
may  occur  solely  as  the  local  manifesta- 
tion of  a  neurosis;  or  as  an  accompani- 
ment of  gastric  ulcer,  cancer,  or  a  motor 
or  secretory  neurosis,  such  as  pyloro- 
spasm, cardiospasm,  gastrosuccorrhoea;  or 
it  may  have  a  central  cause  in  early  or 
advanced  tabes. 

Trealmml. — The  treatment  of  this  af- 
fection is  on  lines  laid  down  under  the 
management  of  gastric  hypersesthesia, 
the  paroxysm  being  treated  similarly  as 
arc  the  pains  occurring  in  ulcer:  Sina- 
pisms, or  turpentine  stupe  externally,  and 
morpliine  hypodermically  (guardedly  re- 
sorted to  in  attacks  occurring  frequently) 


in  the  more  severe  paroxysms.  In  the 
intervals,  or  in  mild  seizures,  hydro- 
cyanic acid,  cocaine,  and  codeine,  with 
bismuth  or  with  cerium  oxalate,  should 
be  given  on  the  empty  stomach. 

The  following  combination  is  useful 
in  mild  attacks: — 

R    Oil  of  cajuput,  1  to  4  minims. 

Spirit  of  chloroform,  10  to  M  min- 
ims. 

Aromatic  spirit  of  ammonia,  10  to 
20  minims. 

Tincture  of  valerian,  10  to  20  min- 
ims. 

Compound  spirit  of  lavender,  to  2 
drachms. — M. 

This  represents  one  dose,  to  be  taken 
in  water  at  intervals  of  a  half-hour. 

The  use  of  silver  nitrate  as  directed  in 
ulcer  and  in  hyperchlorhydria  should  be 
tried.  If  the  last-named  affection  co- 
exists, antacids  are  necessary. 

Gastralgokenosis.  —  This  title  is 
used  by  Boas  to  describe  a  condition  in 
which  sensations  of  most  disagreeable  or 
even  painful  emptiness  occur  one  to  two 
hours  after  meals  and  continue  for  from 
a  quarter  to  a  half-hour  and  are  not  asso- 
ciated with  bulimia.  The  ingestion  of 
food  relieves  the  distress  as  in.  typical 
hyperchlorhydria.  Ilemmeter  rightly 
suggests  that  this  affection  is  a  mingling 
of  gastric  hypenesthosia,  hypermotility. 
and  of  IICl  excess. 

Bulimia  (Hyperorexia,  or  Cyxo- 
rexia). — Bulimia  occurs  as  a  simple  neu- 
rosis or  in  association  with  other  local 
gastric  (ulcer;  IICI  excess),  intestinal 
(tape-worm),  or  general  condition,  such 
as  hypermotility,  the  various  psychoses, 
brain-tumor,  etc.  The  affection  may  be 
periodical  and  of  sudden  onset,  with  short 
or  long  intervals  of  freedom,  or  exist  as  a 
chronic  condition.  The  seizure  is  char- 
acterized by  sudden  oncoming,  intense, 
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gnawing,  distressing  hunger,  from  whicli, 
if  not  immediately  satisfied,  there  results 
sensations  of  terror  or  of  impending  dan- 
ger, and  curious  nervous  phenomena, 
such  as  prostration  of  strength,  headache, 
tinnitus,  cardiac  palpitation,  pallor,  or 
even  fainting.  Small  quantities  of  food 
may  readily  satisfy  hunger  and  dispel 
these  symptoms,  or  an  enormous  amount 
may  be  required.  A  large  number  of 
meals  is  often  eaten  in  a  day.  Bulimia 
may  alternate  with  anorexia. 

AcoEiA.- — Aeoria  is  that  condition  in 
which  perhaps  without  primary  hunger, 
there  is  absence  of  the  sensation  of  sa- 
tiety, although  enormous  quantities  of 
food  may  be  eaten.  It  is  dependent  upon 
the  same  causes  as  bulimia.  There  may 
be  a  transition  between  the  two  affec- 
tions. 

Nervous  Anorexia. — In  this  neuro- 
sis both  appetite  and  the  sensation  of 
hunger  is  completely  and  permanently 
absent  and  an  absolute  aversion  for  all 
food  may  exist.  The  patient  becomes 
greatly  emaciated;  so  that  her  appearance 
suggests  a  wasting  disease,  such  as  tuber- 
culosis pulmonum. 

The  treatment  consists  in  searching  for 
and  removing  the  underlying  cause;  veg- 
etable bitters  should  be  given,  such  as 
nux  vomica  or  strychnine,  condurango, 
etc.  Hydrochloric  acid  is  of  service  in 
combination  with  these.  Orexin  (basic) 
or  the  tannate,  commonly  recommended, 
is  not  of  much  value  in  promoting  appe- 
tite in  these  cases.  Forced  feeding  may 
be  required,  as  may  the  so-called  Weir 
Mitchell  rest-cure. 

Secretory  Neuroses.  —  Htperchlor- 
HYDRiA  (Htperchylia;  Superaciditt). 
— Hyperchlorhydria  is  a  condition  char- 
acterized by  an  increase  in  the  percent- 
age of  the  secreted  HCl  and  of  the  fer- 
ments in  the  gastric  Juice.  It  may  be 
associated  with  a  much-increased  flow  of 


gastric  juice,  the  percentage  of  HCl  and 
of  the  ferments  remaining  normal.  It 
occurs  (a)  as  a  pure  neurosis  without  ana- 
tomical alterations  in  the  gastric  tubules; 
(6)  as  a  result  of  a  decided  increase  in 
number  of  the  acid-  and  ferment-  secre- 
tory cells, — a  proliferation  of  the  glandu- 
lar elements  and  especially  of  the  acid- 
secreting  cells;  (c)  as  a  form  of  gastritis 
(gastritis  acida).  As  a  pure  neurosis  its 
occurrence  is  not  constant,  and  periods 
are  not  infrequent  in  which  subacidity 
or  inacidity  alternate  with  it.  In  class 
6  the  hyperchlorhydria  is  more  constant. 
In  class  c  the  total  acidity  of  the  gastric 
filtrate,  though  heightened  by  an  in- 
creased percentage  of  HCl,  is  also  aug- 
mented by  the  presence  of  a  fair  or  con- 
siderable amount  of  the  acids  of  fer- 
mentation. 

In  hyperchlorhydria  free  HCl  appears 
earlier  than  normal  in  the  process  of  di- 
gestion and  exists  in  an  increased  per- 
centage throughout  the  digestive  phase. 
The  acidity  of  the  gastric  filtrate  at  the 
height  of  digestion  of  various  trial  meals 
is  upward  of  0.4  to  0.7  per  cent.,  instead 
of  the  usual  0.15  to  0.2  per  cent.  The 
digestion  of  proteids  is  very  active,  and 
that  of  carbohydrates  greatly  interfered 
with.  Hyperchlorhydria  is  a  very  com- 
mon affection,  forming  a  high  percentage 
of  the  cases  of  the  various  forms  of  indi- 
gestion that  one  is  called  upon  to  treat. 
It  is  common  in  neurotic  subjects,  and  its 
development  can  often  be  traced  to  nerv- 
ous strain,  worry,  or  fatigue. 

Symptoms. — Briefly,  there  is  more  or 
less  gastric  distress,  uneasiness,  or  diffuse 
pain  occurring  at  a  variable  time  after 
meals  (one  to  three  or  four  hours),  at  a 
period  when  saturation  of  the  albumi- 
noids and  salts  of  the  ingesta  has  occurred 
and  a  considerable  excess  of  HCl  over 
that  necessary  for  this  purpose  becomes 
evident.    There  is  often  an  accompany- 
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ing  sensation  of  burning  in  the  epigas- 
trium (heart-burn),  and  pyrosis  is  com- 
mon. These  symptoms  are  quickly  dis- 
sipated by  the  ingestion  of  food  or  by  a 
full  dose  of  antacid. 

The  appetite  is  well  preserved;  the 
bowels  may  be  constipated,  especially  if 
intestinal  indigestion  is  present.  This 
last  often  occurs  in  consequence  of  the 
ill  effect  of  the  high  percentage  of  HCl 
on  the  pancreatic  secretion.  Both  gas- 
tric and  intestinal  amylolysis  are  inter- 
fered with. 

There  may  be  diffuse  tenderness  in  the 
epigastrium,  largely  through  the  gastric 
hypera?sthesia  accompanying.  The  gas- 
tric motility  may  be  normal,  increased, 
or  diminished.  Hypermotility  (too  rapid 
passage  of  the  ingesta  into  the  bowel)  is 
more  common  than  atony;  the  latter, 
though,  is  not  unusual. 

Diagnosis.  —  This  affection  is  differ- 
entiated from  ulcer  chiefly  by  the  fact 
that  the  disagreeable  sensations,  or  pain, 
in  the  former  are  almost  invariably  dis- 
sipated by  the  taking  of  food  or  a  full 
dose  of  an  antacid.  Other  differential 
points  are  the  absence  of  all,  save  occa- 
sional, vomiting,  of  hajmatemesis,  of  lo- 
calized pain,  and  of  chloranaemia. 

Treatment. — The  medical  treatment  is 
largely  that  of  gastric  ulcer:  the  free  use 
of  antacids  three  to  four  hours  after  a 
meal  (the  dose  graded  by  the  percentage 
of  HCl  excess,  ascertained  by  several  ex- 
aminations of  the  stomach-contents),  and 
the  local  use  of  silver,  alumnol,  and  of 
moderate  doses  of  bismuth.  Most  impor- 
tant is  removal  of  any  apparent  underly- 
ing cause,  improvement  of  the  general 
liealth,  and  an  out-of-door  life.  The 
amount  of  carbohydrates  in  the  food 
must  be  restricted,  as  must  the  in-take 
of  table-salt.  When  carbohydrates  are 
eaten,  diastase  should  be  coincidently 
taken.     Then,  too,  chewing  gum  for  a 
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half-hour  after  a  meal  is  often  of  value. 
Nervines — such  as  arsenic,  asafcetida, 
valerian,  and  sumbul,  in  neurotic  cases 
— and  nerve-sedatives — such  as  the  bro- 
mides, and  especially  strontium  bromide 
— are  often  indicated. 

Gasteosuccoeehcea  Peeiodica 
(Peeiodical  Excessive  Secbetion  of 
Gasteic  Juice;  Gasteoxtnsis).  —  In 
this  affection  periodical  attacks  of  ex- 
cessive gastric  secretion  occur  independ- 
ently of  the  stimulus  of  food,  and  are 
associated  with  gastric  distress,  pain,  nau- 
sea, and  vomiting.  The  pain  may  have 
origin  at  the  site  of  the  pylorus  or  the 
cardia,  thence  radiating,  or  it  may  exist 
primarily  as  a  diffuse  gastralgia.  The 
attack  lasts  from  a  few  hours  to  several 
da3-s,  and  occurs  at  intervals  of  days, 
weeks,  or  months,  during  which  no  gas- 
trie  symptoms  may  be  evident  and  no  ab- 
normality of  the  gastric  functions  exist. 
The  attacks  are  sometimes  associated 
with  typical  migraine. 

The  affection  occurs  as  a  primary  neu- 
rosis, or  is  dependent  upon  a  central  or- 
ganic nervous  disease,  such  as  tabes. 

Treatment.  —  As  in  the  other  gastric 
neuroses,  the  treatment  essentially  con- 
sists in  building  up  the  general  health 
and  in  aiming  at  the  eradication  of  the 
neurotic  element  present.  If  hyperchlor- 
hydria  exists  in  the  interval,  appropriate 
treatment  for  it  is  necessary.  At  the  on- 
set of  an  attack  lavage  witli  hot  soda 
solution  is  advisable.  By  it,  repeated  at 
intervals,  an  attack  may  be  aborted.  If 
it  cannot  be  employed,  the  induction  of 
vomiting  liy  drinking  hot  water  contain- 
ing sodium  bicarbonate  is  often  of  serv- 
ice. Otherwise  the  treatment  of  tbe 
paroxysm  is  similar  to  that  of  gastralgia. 
During  and  shortly  after  the  seizure  the 
diet  must  be  of  the  blandest  sort,  similar, 
indeed,  to  that  suggested  in  ulcer  subse- 
|uent  to  bowel-feeding. 
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Gasteosuccorrhcea  Contixua 
Chronica  (Chronic  Continuous  Flow 
OF  Gastric  Juice;  Eeichmann's  Dis- 
ease).— This  is  an  afEection  in  which  the 
stomach,  even  during  the  fasting  state, 
is  never  free  from  a  considerable  quan- 
tity of  gastric  juice,  due  to  its  constant 
excessive  secretion.  This  aii'ection  is  rare 
as  a  primary  neurosis,  although  the  writer 
has  seen  several  undoubted  cases.  In 
most  of  the  observed  cases  there  co-exists 
benign  pyloric  stenosis  (often  due  to  hy- 
perplasia), and  consequent  dilatation  of 
the  stomach. 

Latent  ulcer  has  also  been  noted  with 
this  affection.  There  is  always  a  consid- 
erable quantity  of  gastric  secretion  in  the 
fasting  stomach  in  the  morning.  This 
macroscopically  may  not  show  evidence 
of  food-elements,  but,  microscopically, 
starch-granules,  etc.,  can  commonly  be 
made  out.  Sarcinse  are  not  evident  un- 
less with  a  considerable  degree  of  atony. 
The  disease  may  exist  quite  symptomless, 
with  preserved  health,  or  there  may  be 
present  (as  a  result  of  marked  gastric 
m3'asthenia)  the  usual  indications  of 
stenotic  dilatation. 

The  symptoms  accompanying  this  af- 
fection are  largely  those  of  hyperchlor- 
hydria.  With  these,  regurgitation  or 
vomiting  of  a  highly  acid  or  normally 
acid  gastric  juice  is  common,  and  may  be 
associated  with  more  or  less  gastric  un- 
easiness or  even  with  attacks  of  gastral- 
gia.  The  writer  has  under  observation 
two  cases  in  which  attacks  of  typical 
pylorospasm  occur.  Symptoms  indicative 
of  a  neurosis  are  usually  evident.  In 
cases  in  which  there  is  pyloric  stenosis 
and  dilatation  symptoms  of  these  are 
usually  evident.  The  treatment  is  that 
of  the  underlying  neurosis  plus  that  for 
the  hyperchlorhydria.  The  in-take  of 
fluids  must  be  limited,  as  in  gastric  dila- 
tation. 


SUBACIDITY    OF    THE    GaSTRIC    JuICE, 

OR  Hypochylia.  —  This  is  a  condition 
occurring  in  neurotic  or  in  neurasthenic 
subjects,  in  which,  without  indications 
of  gastritis,  there  is  secreted  an  abnor- 
mally small  amount  of  HCl  and  of  the 
ferments.  The  condition  may  alternate 
with  periods  in  which  hyperchlorhydria 
or  even  actual  achlorhydria  is  present. 
Atony  of  the  stomach  not  unusually  ac- 
companies subacidity  of  the  gastric  juice. 
The  treatment  consists  in  building  up  the 
general  health,  special  treatment  for  the 
neurosis,  and  the  use  of  diluted  HCl  after 
meals,  in  combination  with  strychnine, 
or  with  nux  vomica,  and  with  certain 
others  of  the  vegetable  bitters.  Intra- 
gastric faradism  and  galvanism  are  of 
value,  as  is  general  electrical  treatment 
for  the  neurosis. 

Total  Absence  of  the  Gastric  Se- 
cretory Function  (Achylia  Gas- 
trica;  Achlorhydria;  Xervous  An- 
acidity;  Atrophy  of  the  Gastric 
Tubules;  Anadenia  Ventriculi. — As 
remarked  before,  this  curious  affection, 
although  classed  among  the  neuroses  and 
functional  diseases  of  the  stomach,  is 
often  dependent  upon  an  actual  atrophy 
of  the  gastric  tubules,  which  may  have 
been  due  to  a  granular  gastritis,  symp- 
toms of  which  last  had  not  been  evident. 
The  writer  has  described  this  affection  at 
length  in  the  Amer.  Jour,  of  the  Med. 
Sci.,  Nov.,  "95.  The  history  of  the  cases 
he  there  details  and  that  of  certain  others 
he  has  since  observed  renders  it  not  im- 
probable, as  he  there  holds,  that  many 
cases  of  this  affection  originate  as  a  local 
exhibition  of  a  general  neurosis  or  as  a 
general  neurasthenia,  or  through  some 
process  of  nervous  inhibition.  Through 
a  long-continued  action  of  the  causative 
factor,  the  suppression  of  function  leads 
finally  to  atrophy  of  the  non-secreting 
glands,  without  the  existence  of  a  pre- 
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ceding  or  accompanying  gastritis.  It  is, 
however,  important  to  note  that  in  a 
number  of  cases  studied  by  Hemmeter, 
from  which  he  was  able  to  obtain  frag- 
ments of  the  gastric  mucosa,  in  nearly 
all  glandular  gastritis  was  evident  with 
the  glandular  atrophy. 

In  eases  of  absence  of  the  secretory 
function  the  acidity  of  the  gastric  con- 
tents is  persistently  practically  7iil,  being 
merely  that  of  the  food  previously  in- 
gested, macerated  in  the  fluid  coinci- 
dently  taken.  The  gastric  contents  for 
purposes  of  testing  must  be  removed  by 
the  tube  at  a  time  after  a  meal  when 
digestion  should  normally  be  at  its  height 
and  a  fair  amount  of  free  HCl  evident. 
The  acidity  of  the  filtrate  then,  after  the 
simple  meal  of  bread  and  water  (2  ounces 
of  bread;  12  ounces  of  water), — the  con- 
tents removed  in  one  hour  from  its  in- 
gestion,— is  from  4  to  8,  instead  of  from 
30  to  GO,  as  calculated  on  100  cubic  centi- 
metres of  the  gastric  filtrate,  a  measured 
amount  of  which  is  titrated  with  deci- 
normal  sodium  hydrate.  Pepsin  and  lab- 
ferments  are  absent,  but  traces  of  the 
pro-ferments  are  usually  evident.  (For 
detail  of  methods  of  examination,  see  the 
paper  on  this  subject  referred  to. ) 

This  disease  may  e.xist  quite  symptom- 
less and  with  preserved  general  health, 
or  there  may  be  present  (as  a  result  of  a 
coincident  marked  atony  of  the  stomach) 
anaemia  and  dyspeptic  symptoms  refer- 
able to  the  atony.  Gastric  carcinoma 
should  be  carefully  searched  for. 

The  treatment  consists  in  endeavoring 
to  restore  the  secretory  loss,  if  it  is  sus- 
pected that  atrophy  of  the  tubules  has 
not  yet  occurred.  The  use  of  the  intra- 
gastric douche  with  weak  solutions  of 
HCl,  and  a  bitter  infusion,  alternated 
with  douches  of  soda  and  of  salt;  the 
daily  employment  of  intragastric  elec- 
tricity, and  of  HCl  before  meals,  all  as 


detailed  in  the  treatment  of  chronic  gas- 
tritis, are  then  worthy  of  trial.  If  im- 
pairment of  the  motor  function  exists, 
this,  at  least,  is  benefited  or  removed  by 
this  treatment  even  if  secretory  loss  can- 
not be  restored  through  atrophy  of  the 
glandular  elements.  Attention  to  the 
general  health  is  of  prime  importance; 
the  accompanying  neurasthenia  or  the 
manifestations  of  a  neurosis  must  receive 
the  most  intelligent  management. 

Later,  when  persistent  efforts  to  restore 
the  secretory  function  are  resultless,  the 
further  use  of  HCl  is  unnecessary.  In- 
tragastric electricity  is  then  employed,  if 
at  all,  merely  for  its  effects  on  motility. 
It  is  useless  in  any  stage  of  this  affection 
to  administer  HCl  and  pepsin,  expecting 
to  obtain  a  digestive  effect.  An  active 
papain  and  diastasic  preparation  must  be 
employed  instead,  or  an  extract  of  the 
pancreas  used,  if  the  indications,  such  as 
debility  and  blood-impoverishment,  sug- 
gest that  digestion  in  the  bowel  by  aid  of 
the  pancreatic  secretion,  is  not  occurring. 

The  Motor  Neuroses.  —  Hypkrmotil- 
ITY  is  that  condition  in  which  the  gastric 
motor  function  is  abnormally  increased, 
the  stomach-contents  passing  too  rapidly 
onward  into  the  bowel  before  gastric  di- 
gestion has  been  completed.  Ilyper- 
chlorhydria  very  commonly  co-exists  with 
hypermotility,  and  is  presumed  to  orig- 
inate the  latter  sometimes. 

The  treatment  of  hypermotility  is 
largely  that  of  hyperchlorhydria. 

PERisTAi/nc  Unrest  (Kussaiaul); 
Tormina  Ventriculi  Nervosa.  —  In 
this  condition  there  is  a  markedly  exag- 
gerated condition  of  gastric  peristalsis, 
which  is  not  only  subjectively  evident  to 
the  patient  as  a  disagreeable  sensation  in 
the  epigastrium  or  actual  pain,  but  which 
may  often  be  evident  to  the  examiner. 
Waves  of  peristalsis  are  then  noted  pass- 
ing from  left  to  right,  and  sometimes  in 
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a  reverse  direction.  Tormina  ventriculi 
is  commonly  associated  with  pyloric 
stenosis  with  gastric  dilatation,  but  rarely 
it  occurs  as  a  pure  neurosis  without  ac- 
companying organic  disease,  and  attacks 
of  pylorospasm  are  coincident. 

The  treatment  is  that  of  the  under- 
lying affection  plus  that  for  gastric  hy- 
persesthesia  given. 

Nervous  Atony  of  the  Stomach. — 
Atony  of  the  stomach  is  technically  a 
condition  in  which  delay,  more  or  less 
marked,  in  the  passage  of  food  into  the 
bowel  occurs,  not  dependent  upon  ob- 
struction at  or  beyond  the  pylorus.  The 
stomach  still  retains  its  normal  size  when 
empty,  and  food  is  rarely  found  in  the 
fasting  organ  in  the  morning,  some  ten 
to  twelve  hours  after  its  ingestion.  Sim- 
ple atony  may  occur  as  a  pure  neurosis, 
and  as  such  is  common  in  neurasthenics. 
It  then  is  often  but  a  transient  affection, 
due  directly  to  some  pronounced  mental 
disturbance.  Atony  of  the  stomach  may 
be  more  or  less  constant  as  an  accompani- 
ment of  certain  debilitated  constitutional 
states,  such  as  general  neurasthenia,  tu- 
berculosis of  the  lungs,  simple  anaemia, 
etc.  Atony  of  the  stomach  occurs  both 
as  a  primary  neurosis  or  as  one  secondary 
to  other  nervous  affections  of  the  stom- 
ach, such  as  pylorospasm  and  hyperchlor- 
hydria.    It  is  usual  in  gastroptosis. 

Symptoms.  —  These  are  sensations  of 
uneasiness,  weight,  and  fullness  in  the 
epigastrium  after  meals;  eructations  of 
gas;  perhaps  headache;  and  a  tendency 
to  vertiginous  attacks.  Anorexia  and 
usually  constipation  are  present.  A 
splash-sound  is  readily  produced  some 
hours  after  food  or  drink,  even  when  but 
a  small  quantity  of  fluid  is  present  in  the 
stomach.  Examination  with  the  tube 
shows  the  presence  of  food  some  hours 
after  the  stomach  should  have  emptied 


itself.  (For  further  symptomatology  see 
Dilatation  of  the  Stomach.) 

The  treatment  is  that  of  atonic  dilata- 
tion (which  see)  plus  that  of  the  neuras- 
thenia or  underlying  neurosis. 

Eumination  (Meeycism). — This  is  a 
gastric  neurosis  characterized  by  habitual 
regurgitation  of  small  quanties  of  food 
into  the  mouth  for  several  hours  after  its 
ingestion,  which  regurgitated  food  is  not 
expectorated,  but  rechewed  and  re- 
swallowed,  all  after  the  manner  of  the 
ruminant.  The  affection  occurs  in  neu- 
rotic individuals,  and  is  often  preceded 
by  a  more  or  less  long  period  in  which 
nervous  disturbances  of  digestion  have 
occurred  and  simple  regurgitation  of  food 
has  been  common.  This  disease,  as  witli 
insufficiency  of  the  eardia  and  with  sim- 
ple regurgitation,  is  presumed  to  be  due 
to  an  increased  irritability  of  the  vagus 
nerve.  The  onward  passage  of  food  into 
the  bowel  may  be  normal  or  atony  may 
exist;  the  secretory  function  may  be  in 
a  state  of  exaltation  or  depression;  no 
relation  seems  to  exist  between  the  motor 
and  secretory  functions  and  rumination. 

Treatment  must  be  directed  to  the  uu- 
derlying  neurosis.  Moral  suasion,  in 
which  insistence  upon  constant  autosup- 
pression  of  the  regurgitation  is  urged,  is 
most  important.  Hypnotic  suggestion  is 
always  worthy  of  trial.  Thorough  pre- 
liminary mastication  of  food  must  be 
urged.  The  use  of  a  pronounced  bitter 
drug  after  meals,  such  as  quinine,  as  sug- 
gested by  Hemmeter,  is  worth  a  trial. 

Nervous  Eructations.  —  This  affec- 
tion is  common  in  neurasthenic  and  neu- 
ropathic individuals  or  in  the  otherwise 
robust  after  mental  strain  or  worry.  It 
exists  either  as  an  ephemeral  or  a  chronic 
condition.  Eye-strain  may  be  a  factor. 
The  gas  is  paroxysmally  expelled.  It  is 
tasteless  and  odorless,  and  may  arise  from 
the  stomach  or  merely  from  the  oesopha- 
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gus,  consisting  of  air  that  has  just  been 
swallowed. 

Pneumatosis  is  a  condition  allied  to 
the  foregoing  in  which,  in  consequence 
of  spasmodic  closure  of  the  orifices  of  the 
stomach,  this  viscus  becomes  markedly 
and  painfully  distended  with  air.  Dysp- 
ncea  and  great  subjective  discomfort  is 
thus  produced. 

Treatment  of  Nervous  Belching  and 
Pneumatosis. — The  underlying  neurosis 
or  neurasthenia  must  receive  attention. 
Among  drugs  the  bromides,  arsenic,  and 
strychnine  are  of  value.  Boas  favors  the 
following  in  pill,  three  times  daily: — 

I>   Extract  of  physostigma.  Vio  grain. 
Extract  of  belladonna,  ^/j  grain. 
Strychnine  sulphate,  Vio  grain- — 
M. 

Intragastric  electricity  is  recom- 
mended, but  the  writer  has  had  little 
success  with  it  in  his  cases. 

Nervous  vomiting  may  occur  as  an 
idiopathic  condition,  without  primary 
gastric  disorder  or  obvious  reflex  cause, 
then  dependent  upon  a  neuropathic  con- 
dition; or  it  may  havp  origin  in  a  re- 
flected disturbance,  such  as  in  disease  of 
the  brain  (meningitis,  tumor,  etc.);  dis- 
ease of  the  spinal  cord  (tabes,  causing 
gastric  crises);  disease  of  the  kidneys 
(vomiting  of  uraemia  or  that  due  to  stone 
in  the  kidney),  etc.  The  vomiting  occur- 
ring in  the  early  months  of  pregnancy 
is  a  well-recognized  form  of  reflected  gas- 
tric disturbance.  Nervous  vomiting  is 
especially  characterized  by  its  occurrence 
independent  of  irritation  of  the  stomach 
by  food,  and  in  one  in  whom  previously 
the  gastric  functions  may  have  been  prac- 
tically normal;  by  its  precipitate  onset, 
as  in  cerebral  disease,  without  marked  or 
any  preliminary  nausea. 

Certain  forms  of  nervous  vomiting  are 
described  occurring  in  neuropaths,  and 


not  dependent  upon  obvious  reflex  cause, 
such  as  the  periodical  vomiting  of  Ley- 
den  and  vomiting  occurring  in  pro- 
foundly neurasthenic  subjects.  Nervous 
vomiting  is  common  in  hysteria.  In  the 
periodical  vomiting  (of  Leyden),  a  some- 
what rare  affection,  periodical  attacks  of 
violent  vomiting  occur  at  regular  inter- 
vals and  in  an  otherwise  healthy  subject. 
The  duration  of  an  attack  is  from  one  to 
fourteen  days.  It  is  attended  with  pros- 
tration and  resembles  in  its  general  char- 
acter the  gastric  crisis  of  tabes. 

An  important  feature  of  idiopathic 
nervous  vomiting,  and  especially  of  that 
form  occurring  in  hysterical  subjects,  is 
that,  although  it  may  persist  over  a  very 
long  period,  the  bodily  nutrition  does  not 
especially  suffer.  Commonly  in  these 
subjects  but  a  portion  of  the  gastric  con- 
tents is  ejected  during  the  act  of  emesis. 

The  treatment  of  a  seizure  of  nervous 
vomiting  is  similar  to  that  of  the  vomit- 
ing of  gastric  ulcer.  In  the  interval  the 
underlying  neurosis  must  receive  careful 
attention. 

Cardiospasm — cramp  of  the  inferior 
extremity  of  the  pylorus  and  of  the  car- 
diac extremity  of  the  stomach — occurs  as 
a  symptom  of  neurasthenia,  hysteria,  etc., 
and,  as  with  pylorospasm,  it  is  often 
symptomatic  of  certain  nervous  affections 
of  the  stomach,  such  as  increased  secre- 
tory activity,  and  increased  sensibility  of 
the  mucous  membranp  (hypera^sthesia). 
Cardiospasm  is  observed  in  two  forms: 
as  a  paroxysmal,  transitory  affection,  last- 
ing from  a  few  hours  to  a  day  or  two,  and 
as  a  chronic  ailment  which  may  extend 
over  a  long  period.  The  acute  seizure 
resembles  an  attack  of  gastralgia  save 
that  the  situation  of  the  pain  is  in  the 
region  of  the  cardiac  orifice,  and  thence 
extends  into  the  back.  There  is  attend- 
ing gaseous  distension  of  the  stomach  and 
dysphagia.    In  the  chronic  afTcclion  dys- 
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phagia  is  more  or  less  constant,  and  may 
become  habitual  as  time  passes,  coinci- 
dent with  dilatation  of  the  lower  end  of 
the  oesophagus.  From  this  last  a  diver- 
ticulum ultimately  results,  much  as  is 
the  case  in  organic  stricture.  The  pa- 
tient complains  that  the  food  does  not 
enter  the  stomach.  Regurgitation  of  un- 
changed food  soon  after  its  ingestion  is 
then  common.  There  is  then  absence  of 
the  second  deglutition-murmur,  normally 
heard  immediately  below  the  xiphoid  ap- 
pendix in  a  few  seconds  (2  to  10)  after 
swallowing  solids  or  liquids.  From  the 
chronic  form  of  cardiospasm  organic, 
malignant,  and  non-malignant  stricture 
of  the  cardia  must  be  separated.  The 
treatment  of  cardiospasm  is  that  of  the 
imderlying  neurosis.  In  addition  the  sys- 
tematic careful  passage  of  a  soft  oesopha- 
geal bougie  or  the  stomach-tube  must  be 
practiced.  Thoracic  aneurism  must  first 
be  excluded. 

Ptloeospasm — spasm  of  the  pyloric 
orifice  of  the  stomach — is  of  less  frequent 
occurrence  than  cardiospasm.  Its  exist- 
ence has  been  questioned,  but  the  writer 
has  seen  a  number  of  undoubted  in- 
stances. It  occurs  in  neurotic,  debili- 
tated subjects,  and  is  commonly  asso- 
ciated with  hyperehlorhydria,  hyperes- 
thesia, and  with  simple  atony  or  with 
dilatation  of  the  stomach.  Ulcer  may  be 
an  exciting  cause.  In  a  case  of  un- 
doubted pylorospasm  recently  under  ob- 
servation the  symptoms,  briefly,  were: 
attacks  of  paroxysmal  pain  occurring  a 
trifle  below  the  right  of  the  costal  mar- 
gin, at  the  Junction  of  the  eighth  and 
ninth  ribs,  shooting  thence  through  into 
the  back  and  across  the  abdomen.  Un- 
easiness and  pain  in  the  pyloric  region 
lasting  a  half-hour  or  more  would  pre- 
cede the  paroxysmal  pain.  The  attacks 
were  induced  by  eating  when  overfa- 
tigued,  and  occurred  nearly  always  be- 


tween 12  and  3  in  the  morning.  The 
patient  was  of  spare  build  and  of  nervous 
temperament.  He  was  neurasthenic, 
overworked,  and  was  greatly  given  to 
worry.  The  attacks  usually  were  of  from 
one  to  two  hours'  duration.  Vomiting 
only  occurred  if  self-induced  and  then 
cut  the  attack  short.  Lavage  with  hot 
soda  solution  always  had  a  similar,  but 
more  prompt,  effect.  The  stomach-eon- 
tents  obtained  by  the  tube  during  a  seiz- 
ure usually  amounted  to  a  litre  (acute 
atony)  and  the  acidity  was  high,  equaling 
0.3  to  0.35  free  HCl  (hyperehlorhydria 
with  hypersecretion). 

The  treatment  of  pylorospasm  is,  as 
with  the  foregoing,  attention  to  the 
underlying  neurosis,  and,  coincidently, 
treatment  of  the  associated  gastric  affec- 
tion. In  cases  associated  with  hyper- 
ehlorhydria and  with  hypersecretion,  the 
local  employment  of  silver,  alumnol,  and 
of  bismuth,  as  detailed  in  the  treatment 
of  ulcer  and  of  simple  hyperehlorhydria, 
has  been  of  extreme  value  in  the  writer's 
hands.  The  case  mentioned  was  cured 
by  this  means. 

D.  D.  Stewart, 

Philadelphia. 

STRABISMUS.  — From  the  Greek 
hrpaSihiKK.  to  squint. 

Synonyms. — Squint:  heterotropia. 

Definition. — The  condition  in  which 
both  eyes  do  not  look  toward  the  same 
point;  but  when  one  eye  fixes  a  certain 
point  the  other  is  turned  elsewhere. 

Symptoms. — The  false  position  of  the 
eye  that  is  not  turned  toward  the  object 
looked  at  is  usually  noticed  on  casual 
inspection,  and  constitutes  a  very  dis- 
agreeable deformity.  This  eye  is  ca'lled 
the  deviating  eye.  The  one  which  is  nor- 
mally directed  is  the  fixing  eye.  The 
symptom  of  deformity  may,  however, 
prove  misleading.    The  direction  an  eye 
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is  looking  is  judged  by  the  direction  the 
cornea  is  turned.  In  some  ej'es  the 
visual  axis  pierces  the  cornea  so  far  from 
its  centre  that  the  eye  appears  to  deviate 
when  in  reality  it  is  properly  directed; 
and  such  an  eye  might  really  deviate 
when  it  appeared  straight. 

The  lack  of  correspondence  between 
the  eyes  prevents  true  binocular  vision, 
if  that  function  has  already  been  de- 
veloped; or  prevents  its  development. 
If  the  patient  has  previously  possessed 
normal  binocular  vision  the  deviation 
causes  diplopia  or  double  vision.  This 
diplopia  is  distinguished  from  monocular 
diplopia  by  the  fact  that  the  covering  of 
either  eye  removes  it. 

The  image  seen  by  the  fixing  eye  is 
called  the  "true  image,"  it  being  referred 
to  the  true  position  of  the  object.  The 
image  seen  by  the  deviating  eye  is  called 
the  "false  image,"  it  being  referred,  in 
the  consciousness  of  the  patient,  to  a 
direction  different  from  the  real  direc- 
tion of  the  object.  The  relation  of  this 
diplopia  to  the  deviation  of  the  ej'e  may 
be  understood  from  the  illustration  here 
given.  The  visual  axis  li-T  is  properly 
directed  toward  T,  the  object  looked  at; 
but  the  other  visual  axis  L-D  deviates 
toward  D.  In  the  eye  L,  therefore,  the 
image  of  T  falls  at  t,  on  the  nasal  or 
inner  portion  of  the  retina;  and  it  is 
referred  or  projected  in  the  direction  f-F 
as  another  object  at  F,  the  point  /  in  the 
fixing  eye  corresponding  to  the  point  t 
in  the  deviating  eye. 

The  direction  of  the  false  image  is  al- 
ways the  opposite  of  the  direction  in 
which  the  eye  deviates.  Thus,  when  the 
eye  deviates  upward  the  false  imagq  ap- 
pears below.  When  the  eyes  are  crossed 
we  liavc  homonymous  diplopia:  and,  when 
the  eyes  diverge,  crossed  diplopia. 

Diplopia  disappears  when  the  strabis- 
mus is  corrected,  or  when  one  eye  is 


closed.  It  may  also  disappear  through 
extreme  deviation,  causing  the  image  in 
the  deviating  eye  to  fall  on  the  extreme 
periphery  of  the  retina,  which  is  com- 
paratively insensitive.  Or  it  may  disap- 
pear from  habitually  disregarding  the 
false  image,  especially  in  early  life. 
While,  therefore,  the  presence  of  binocu- 
lar diplopia  proves  the  presence  of  stra- 
bismus, its  absence  does  not  prove  that 
the  eyes  are  properly  directed. 

Etiology. — The  normal  directing  of 
the  eyes  depends  on  an  extremely  deli- 
cate system  of  reflex  actions,  which  re- 
quires sufficiently  good  vision  in  both 


Strabisniua.     [Edicard  Jackson.} 

eyes  and  a  central  co-ordinating  mechan- 
ism. The  power  of  accurately  co-ordi- 
nating the  eye  movements  normally  de- 
velops after  birth.  Arrest  in  its  develop- 
ment may  cause  strabismus.  Practical 
blindness  of  one  eye,  especially  when  it 
depends  on  some  lesion  of  the  cornea 
that  causes  distortion  of  the  retinal 
images  or  the  diffusion  of  unfocused 
light  within  the  eye,  is  very  likely  to 
cause  that  eye  to  deviate. 

Errors  of  refraction  are  a  common 
cause  of  strabismus.  Hyperopia  of  rather 
high  degree,  2  D.  or  upward,  compels 
excessive  effort  of  accommodation,  and 
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so  brings  about  excessive  convergence. 
Myopia  of  very  high  degree,  10  D.  or 
more,  is  attended  with  elongation  of  the 
eyeball  that  makes  it  difficult  to  turn 
it  in  its  socket.  This  leads  to  divergent 
squint  through  giving  up  of  the  effort 
to  turn  the  eyes  in,  so  strongly  as  would 
be  necessary  to  fix  both  eyes  upon  an 
object  so  close  to  them.  Difference  of 
refraction  between  the  two  eyes,  making 
it  difficult  or  impossible  for  both  to  focus 
the  object  at  the  same  time,  also  causes 
strabismus.  Paralysis  of  one  or  more  of 
the  muscles  that  turn  the  eye  disables  it 
for  certain  movements  and  so  causes 
strabismus.  More  rarely  spasm  of  one 
or  more  of  these  muscles  is  the  cause  of 
a  deviation. 

Strabismus  from  lack  of  development 
of  the  co-ordinating  mechanism,  hyper- 
opia, or  difference  of  refraction  between 
the  two  eyes  develops  in  early  childhood, 
when  it  is  also  most  likely  to  arise  from 
practical  blindness  of  one  eye.  From 
myopia  it  occurs  a  few  years  later,  as 
the  myopia  usually  develops  during  the 
period  of  school-life.  From  paralysis  of 
the  muscles  it  may  develop  at  any  time 
of  life.  Syphilis  and  rheumatism  are 
the  most  common  causes  of  these  palsies. 
But  acute  infectious  diseases,  especially 
diphtheria,  injuries,  and  chronic  diseases 
— as  diabetes  and  Bright's  disease — also 
cause  them.  Spasm  of  the  muscles  is  apt 
to  be  hysterical. 

The  onset  of  convergent  strabismus 
during  the  wearing  of  a  bandage  for  in- 
jury or  disease  in  childhood,  or  during 
any  afTection  which  temporarily  pre- 
vents binocular  vision,  is  not  uncom- 
monly observed.  F.  W.  Mario w  (Oph- 
thalmic Record,  p.  117,  '97). 

Varieties. — When  strabismus  is  due  to 
paralysis  of  certain  muscles,  causing  in- 
ability to  move  the  eye  in  certain  direc- 
tions, it  is  called  paralytic.  Where  the 
squint  is  due,  not  to  inability  to  move 


the  eye,  but  to  a  false  co-ordination  of 
the  movements,  so  that  while  the  two 
eyes  move  freely  in  all  directions  they 
still  keep  their  false  relation  to  each 
other  (as  always  too  convergent  or  too 
divergent,  or  one  turned  too  high  for 
the  other)  the  condition  is  called  con- 
comitant or  comitant  strabismus. 

When  the  eyes  converge  too  much  it 
is  internal  or  convergent  strabismus. 
When  they  diverge,  or  do  not  converge 
enough  for  near  seeing  it  is  external  or 
divergent  strabismus.  When  one  eye 
turns  higher  than  the  other  it  is  vertical 
strabismus.  When  it  is  always  the  same 
eye  that  deviates  it  is  monocular  or  mono- 
lateral  strabismus.  When  it  is  sometimes 
one  eye,  sometimes  the  other,  that  devi- 
ates, it  is  alternating  strabismus.  When 
a  comitant  deviation  is  always  pres- 
ent, it  is  called  constant,  although  it 
may  vary  much  in  degree;  if  sometimes 
absent  it  is  called  intermittent  or  peri- 
odic. 

Parahjtic  strabismus  only  appears 
when  the  affected  muscles  are  called  on 
to  perform  their  function!  It  is  divided 
into  varieties  corresponding  to  the  mus- 
cles affected,  and  usually  spoken  of  as 
paralyses  of  those  muscles;  as  paralysis 
of  the  internal  rectus,  paralysis  of  the 
inferior  oblique.  Paralysis  of  all  the 
muscles  supplied  by  a  certain  nerve- 
trunk  may  also  be  designated,  according 
to  the  nerve  affected,  as  abducens  paral- 
ysis, oculomotor  paralysis,  fourth-nerve 
paralysis.  Paralysis  of  all  the  extra- 
ocular muscles,  opJithalmoplegia  externa, 
causes  some  kind  of  squint  whenever  an 
attempt  is  made  to  look  out  of  the  direc- 
tion in  which  the  affected  eye  is  turned. 
If  both  eyes  are  affected  the  strabismus 
is  usually  constant. 

Latent  strabismus,  also  called  hetcr- 
oplwria,  muscular  insufficiency,  or  im- 
balance, or  dynamic  squint,  is  that  condi- 
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tion  in  which  a  tendency  to  strabismus 
exists  but  is  overcome  by  a  special  effort 
of  the  appropriate  muscles,  in  order  to 
avoid  diplopia  and  preserve  binocular 
vision.  The  insufficiency  may  be  of  any 
one  or  more  of  the  muscles,  shown  only 
or  chiefly  when  the  particular  muscle 
is  called  into  action:  a  sort  of  lateral 
paralytic  strabismus.  Or  it  may  be 
found  to  be  about  the  same,  whatever 
the  direction  in  which  the  eyes  are 
turned,  a  latent  comitant  strabismus. 
To  the  latter  variety  the  term  heter- 
ophoria  (from  the  Greek  erepog,  dif- 
ferent, and  (popog,  tending)  may  be  ap- 
plied. The  varieties  of  heterophoria 
are  esophoria,  tending  inward,  latent 
convergent  strabismus;  exophoria,  tend- 
ing outward,  latent  divergent  strabis- 
mus; and  hyperphoria,  tending  upward, 
or  latent  vertical  strabismus.  The  latter 
may  be  right  or  left  according  to  the  eye 
which  tends  to  turn  above  its  fellow. 
Orthophoria,  right  tending,  or  muscular 
balance,  is  the  normal  condition,  the  ab- 
sence of  heterophoria. 

Diagnosis.  —  In  a  case  of  apparent 
strabismus  we  must  first  determine 
whether  the  apparent  deviation  is  real. 
This  is  done  by  having  the  patient  fix 
his  gaze  steadily  upon  some  distant  ob- 
ject; and  then,  while  watching  his  eyes, 
covering  first  one  and  then  the  other,  so 
that  he  is  compelled  to  fix  w^ith  them 
alternately.  He  will  fix  with  the  uncov- 
ered eye.  Then  on  shifting  the  cover,  if 
the  other  eye  was  also  properly  directed 
while  it  was  covered,  no  movement  will 
occur.  But  if  the  covered  eye  was  deviat- 
ing, it  will  have  to  move  in  order  to  fix 
the  point  looked  at,  and  the  eye  which 
previously  fixed  will  deviate;  and  these 
movements  will  be  repeated  every  time 
the  cover  is  shifted.  The  extent  of  such 
movements  indicates  the  amount  of  the 


deviation,  and  the  direction  shows  the 
variety  of  strabismus. 

The  degree  of  lateral  squint  may  be 
measured  along  the  lower  lid  in  millime- 
tres of  change  in  the  direction  of  the  eye 
from  the  deviating  to  the  fixing  position. 
But  it  is  more  accurately  measured  by 
the  angle  of  deviation.  This  may  be 
ascertained  by  placing  the  deviating  eye 
at  the  centre  of  the  arc  of  a  perimeter, 
and  directing  the  gaze  toward  a  distant 
point  in  the  axis  of  that  arc.  Then  find- 
ing the  point  of  the  arc  toward  which  the 
deviating  eye  is  turned,  we  read  off  the 
angle  of  deviation.  The  point  toward 
which  the  deviating  eye  is  turned  is  ascer- 
tained by  moving  a  candle-flame  along 
the  arc,  until  the  surgeon's  eye  behind 
the  flame  sees  its  reflection  in  the  cen- 
tre of  the  pupil  of  the  deviating  eye. 
Priestley  Smith's  method  is  applicable 
without  a  perimeter.  In  it  the  surgeon 
reflects  light  on  the  deviating  eye  with 
a  mirror  held  at  his  own  eye  one  metre 
from  the  patient,  and  has  the  patient  look 
at  his  finger,  which  is  moved  at  a  distance 
of  one  metre  from  the  deviating  eye  until 
the  corneal  reflex  from  that  eye  appears 
at  the  centre  of  the  pupil.  The  distance 
from  the  surgeon's  eye  to  his  finger  is 
then  the  measure  of  the  strabismus.  It 
may  be  measured  on  a  scale  of  tangents 
showing  the  degrees  of  squint,  or  each 
centimetre  corresponds  to  about  one 
centrad  or  four-sevenths  of  a  degree. 
When  there  is  diplopia  the  amount  of 
squint  may  also  be  measured  by  the  dis- 
tance of  the  false  image  from  the  true 
image,  or  the  strength  of  the  prism  re- 
quired to  bring  them  together. 

To  discriminate  between  paralytic  and 
comitant  strabismus,  we  must  note  if  the 
deviation  of  the  squinting  eye  or  the 
separation  of  the  true  and  false  images  is 
confined  to  a  part  of  the  field  of  fixation, 
or  is  greater  in  some  parts  than  in  others. 
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To  ascertain  which  muscle  or  muscles  are 
paralyzed,  note  the  direction  in  which 
the  eyes  must  be  turned  in  order  to  pro- 
duce the  greatest  deviation,  or  widest 
separation  of  the  two  images,  this  being 
the  direction  in  which  the  paralyzed  mus- 
cle is  most  needed  to  turn  the  eye.  The 
false  image,  belonging  to  the  eye  which 
cannot  be  normally  turned,  always  ap- 
pears farthest  in  the  direction  the  eyes 
are  turned.  Thus,  on  looking  up,  the 
false  image  appears  higher  than  the  true 
image;  on  looking  to  the  right  the  false 
image  appears  the  farther  to  the  right. 
By  alternately  covering  the  eyes  we  can 
find  to  which  eye  the  false  image  belongs, 
and  so  the  exact  muscle  or  muscles  af- 
fected. 

Diplopia  is  the  rule  in  paralytic  stra- 
bismus, unless  one  eye  be  blind  or  cov- 
ered by  a  drooping  lid;  but  it  is  the  ex- 
ception in  comitant  strabismus. 

To  recognize  latent  squint  we  must  pre- 
vent binocular  vision.  To  secure  binoc- 
ular vision  the  strabismus  is  rendered 
latent,  and  when  the  effort  necessary  to 
prevent  strabismus  no  longer  secures  bin- 
ocular vision  it  is  given  up  and  the  eyes 
are  allowed  to  deviate.  Binocular  vision 
is  prevented  by  covering  one  eye.  T\'lien 
this  is  done  the  covered  eye  deviates. 
But  on  removing  the  covering  the  eye 
quickly  turns  to  the  position  of  true 
fi.xation.  The  deviation  of  the  eye  under 
cover  may  be  so  slow  as  to  be  with  dif- 
ficulty noticeable;  but  the  quick  "recov- 
ery" when  the  cover  is  removed  is  very 
apparent. 

By  shifting  the  cover  quickly  from  one 
eye  to  the  other  the  eyes  may  be  made 
to  deviate  and  "recover"  alternately. 
By  so  shifting  the  cover  back  and  forth 
while  the  patient  gazes  at  a  distant  lamp- 
flame,  he  will  see  the  lamp-flame  appear 
to  jump  back  and  forth  from  one  position 
to  another  as  the  cover  is  shifted.     The 


direction  in  which  the  eyes  deviate  and 
"recover"  and  the  direction  in  which  the 
flame  appears  to  jump  will  tell  the  variety 
of  latent  strabismus  present. 

Binocular  vision  may  be  prevented  by 
making  the  image  received  in  one  eye  so 
unlike  the  other  that  there  will  be  little 
or  no  tendency  to  fuse  them.  This  may 
be  done  by  placing  before  one  eye  a  dark- 
blue  or  purple  glass.  On  looking  at  a 
distant  flame  the  patient  then  sees  two: 
one  of  the  natural  color,  the  other  blue 
or  pink.  In  orthophoria  these  appear 
superimposed;  but  with  heterophoria 
they  appear  separated.  The  direction  in 
which  they  are  removed  from  one  an- 
other indicates  the  kind  and  the  distance 
the  amount  of  latent  strabismus. 

Binocular  vision  may  also  be  prevented 
by  use  of  a  prism  which  so  displaces  the 
image  formed  in  one  eye  that  it  cannot 
be  fused  with  the  image  formed  in  the 
other  eye.  Thus,  in  the  "Graefe  test" 
a  prism  of  8  or  10  centrads  is  held  with  its 
base  up  before  one  eye,  and  the  gaze  fixed 
upon  a  dot  in  the  centre  of  a  blank  card. 
To  the  eye  before  which  the  prism  is  held 
the  dot  appears  displaced  downward.  In 
orthophoria  it  appears  directly  below  the 
true  image.  In  esophoria  the  lower  dot 
appears  below  and  toward  the  side  of  the 
eye  that  sees  through  the  prism;  in  exo- 
phoria  downward  and  toward  the  op- 
posite side.  The  phorometers  of  Stevens 
and  others  are  mostly  based  on  this  prin- 
ciple. 

The  Maddox  rod-test  is  really  one  in 
which  one  image  is  so  distorted  as  to  pre- 
vent its  fusion  with  that  of  the  other 
eye.  A  very  strong  cylinder,  either  a 
piece  of  a  small  glass  rod  or  a  concave 
cylinder  of  similar  strength,  is  placed  be- 
fore one  eye.  Seen  through  this  a  point 
of  light  appears  as  a  long  streak.  The 
other  eye  being  left  uncovered,  the  streak 
appears  in  orthophoria  to  pass  through 
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the  point  of  light.  But  in  heterophoria 
the  streak  appears  to  pass  to  one  side  of 
the  point  of  light.  The  side  on  which  it 
appears  to  pass  indicates  the  variety  of 
latent  squint,  and  the  distance  of  the 
streak  from  the  light,  or  the  strength  of 
prism  required  to  cause  it  to  pass  through 
the  light,  shows  the  amount  or  degree 
of  the  tendency  to  deviation. 

The  method  of  measuring  the  amount 
of  strabismus  by  prisms  is  applicable  in 
all  cases  of  manifest  or  latent  squint  in 
which  the  patient  can  recognize  binocu- 
lar diplopia.  It  consists  in  placing  before 
the  eyes  such  prisms  as  will  cause  the  true 
and  false  images  to  coincide  in  spite  of 
the  strabismus.  Such  prisms  will  sub- 
stitute binocular  vision  for  diplopia;  and 
will  do  away  with  all  movements  of 
deviation  and  recovery,  or  of  apparent 
movement  of  the  point  of  light  looked 
at,  when  the  cover  is  shifted  from  one  eye 
to  the  other  in  rapid  alternation. 

Prognosis. — For  apparent  squint  due 
to  displacement  of  the  cornea,  we  can  do 
nothing  except  at  the  cost  of  binocular 
vision.  Comitant  strabismus  is  outgrown 
in  a  few  cases  in  early  childhood  without 
treatment;  and  in  a  much  larger  per- 
centage of  cases  may  be  permanently 
cured  by  the  wearing  of  glasses,  and 
proper  orthoptic  exercises.  Comitant 
strabismus  in  adults,  if  intermittent,  may 
be  cured  by  correcting  lenses;  but  if  con- 
stant will  generally  require  an  operation. 
All  cases  of  comitant  squint  are  capable 
of  relative  cure  by  operations  judiciously 
chosen  and  skillfully  performed,  except 
such  as  suffer  from  diplopia  when  the 
image  is  thrown  on  the  fovea  of  the 
deviating  eye.  The  exactness  and  per- 
manence of  the  cure  depend  on  the  pos- 
sibility of  establishing  true  binocular 
vision. 

Paralytic  strabismus  may  be  cured  by 
cure  of  the  paralysis  causing  it.     If  the 


paralysis  be  very  marked,  it  will  prob- 
ably not  recover  in  less  than  six  weeks, 
or  after  six  months  will  not  recover  at  all. 
After  incomplete  recovery  from  paralysis 
of  one  of  the  eye-muscles,  operative  treat- 
ment may  give  practical  relief.  Strabis- 
mus due  to  a  permanent  complete  paral- 
ysis cannot  be  cured.  The  diplopia  of 
comitant  strabismus  usually  ceases  to  be 
annoying  or  disappears  entirely.  Diplo- 
pia from  paralytic  squint,  except  when  it 
has  occurred  in  childhood,  will  commonly 
last  throughout  life. 

Treatment. — In  every  case  of  strabis- 
mus, any  obstacle  to  easy  binocular  vision, 
in  the  form  of  an  error  of  refraction, 
should  be  removed  by  the  constant  wear- 
ing of  correcting  lenses.  All  eye-work 
or  habits  tending  to  cause  or  perpetuate 
the  strabismus  should  be  discontinued. 
If  due  to  an  ocular  palsy  this  should 
be  treated.  If  of  recent  origin,  orthoptic 
exercises  should  be  resorted  to.  If  the 
strabismus  be  constant  and  of  long  stand- 
ing, and  not  much  influenced  by  the 
wearing  of  correcting  lenses,  and  if 
throwing  the  image  on  the  fovea  of  the 
deviating  eye  when  the  fixing  eye  is  also 
in  use  does  not  cause  diplopia,  an  opera- 
tion should  be  done. 

Correction  of  any  error  of  refraction 
is  the  first  step.  It  may  be  done  at  a 
very  early  age.  Children  two  years  old 
can  have  their  correcting  lenses  deter- 
mined by  skiascopy;  and  will  readily  and 
gladly  wear  them,  if  they  are  much 
needed  and  accurately  adjusted.  The 
avoidance  of  injurious  use  of  the  eyes 
may  require  the  use  of  a  mydriatic  to 
suspend  all  effort  of  accommodation.  Or 
it  may  include,  for  monolateral  strabis- 
mus, the  covering  of  the  fixing  eye,  or 
the  placing  of  it  alone  under  the  influ- 
ence of  a  mydriatic,  to  compel  the  patient 
to  use  the  eye  he  would  ntlierwiso  allow 
to  deviate. 
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Orthoptic  exercises  include:  the  view- 
ing of  special  diagrams  and  pictures 
through  the  stereoscope;  the  exercise  of 
muscles  that  are  relatively  inefficient  by 
placing  prisms  so  that  they  will  bring  the 
true  and  false  images  close  enough  to- 
gether for  the  muscle's  to  complete  their 
fusion,  in  actual  squint,  or  so  that  the 
prism  will  require  special  exertion  to 
"overcome"  it  in  latent  squint.  They 
also  include  the  use  of  "fusion  tubes," 
which  are  applied  one  to  each  eye  and 
turned  so  that  the  eyes  can  just  fuse  the 
minute  openings  in  the  distal  ends  of  the 
tiibes.  Also  the  employment  of  the 
"reading-bar,"  an  opaque  bar  supported 
above  the  page  in  such  a  way  that  it  cuts 
off  a  portion  of  each  line  from  one  eye, 
and  another  portion  from  the  other  eye, 
compelling  fixation  with  both  eyes  for  the 
reading  of  each  line.  Under  this  head 
also  comes  the  practice  of  exercising  con- 
vergence, by  fixing  on  a  point  that  is 
gradually  made  to  approach  the  eye  until 
the  requirement  of  convergence  becomes 
too  great  to  be  sustained.  Or  the  prac- 
tice of  viewing  through  strong  prisms, 
turned  with  the  base  toward  the  nose,  a 
point  which  starts  near  the  eyes,  but  is 
slowly  withdrawn  until  the  limit  of  the 
power  of  abducting  the  eyes  is  reached. 

Operations  on  the  ocular  muscles  are 
of  two  kinds:  tenotomy,  designed  to 
lessen  the  influence  of  an  overacting  mus- 
cle; and  advancement,  designed  to  in- 
crease the  influence  of  a  muscle  relatively 
weak  or  inefficient.  Tenotomy  is  the 
simpler  and  less  formidable  operation. 
But  it  tends  to  lessen  the  total  mobility 
of  the  eye,  and  if  injudiciously  performed 
may  cause  the  eye  to  deviate  in  the  op- 
posite direction.  Advancement  is  more 
difficult,  but  it  does  not  lessen  the  mo- 
bility of  the  eye,  and  is  not  likely  to  cause 
a  strabismus  of  the  opposite  kind. 

For  tenotomy  the  eye  is  cocainized  and 


the  conjunctiva  seized  over  the  insertion 
of  the  muscle  to  be  operated  upon,  and 
incised  with  a  snip  of  the  scissors.  The 
incision  may  be  small — 4  or  5  millime- 
tres (subconjunctival  method) — or  large 
8  or  10  millimetres  (open  method).  The 
subconjunctival  tissue  is  then  similarly 
raised  and  snipped  through,  down  to  the 
sclera.  A  strabismus-hook  is  now  intro- 
duced beneath  the  tendon,  and  made  to 
lift  it  from  the  sclera.  One  blade  of  fine, 
but  blunt-pointed,  scissors  is  then  slipped 
beneath  the  tendon  close  to  its  insertion, 
and  the  tendon  is  divided  at  this  point 
by  the  scissors. 

For  a  partial  tenotomy  a  small  con- 
junctival incision  is  made  over  the  centre 
of  the  tendon  at  its  insertion,  after  which 
the  tendon  itself  is  caught  up  with  the 
forceps  and  snipped  through.  Then, 
through  the  small  central  opening  so 
made,  a  small  strabismus-hook  is  intro- 
duced and  the  tendon  divided  on  either 
side,  until  only  a  thin  margin  remains, 
which  can  be  readily  stretched  with  the 
hook.  The  subsequent  stretching  of 
these  margins  permits  a  slight  retraction 
of  the  whole  tendon. 

To  increase  the  effect  of  a  tenotomy 
by  permitting  a  greater  retraction  of  the 
divided  tendon,  its  lateral  connections 
may  be  divided  and  the  tendon  thus 
isolated  from  all  its  attachments  that 
indirectly  connect  it  with  the  eyeball. 
Another  measure  is  to  keep  the  eye 
forcibly  rotated  away  from  the  tenoto- 
mized  muscle  by  what  is  called  the  thread- 
operation.  In  this  a  suture  is  inserted 
near  the  divided  muscular  insertion  and 
made  fast  over  a  roll  of  adhesive  plaster 
so  as  to  keep  the  eye  in  position  for  the 
divided  tendon  to  slip  as  far  back  as  pos- 
sible. 

Advancement  of  the  ocular  muscles  is 
done  in  several  different  ways.  The 
natural  insertions  of  the  recti  tendons  are 
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from  five  to  nine  millimetres  back  from 
the  margin  of  the  cornea.  The  common 
operation  is  done  through  a  free  incision 
parallel  to  the  corneal  margin.  The  ten- 
don is  isolated,  raised  from  the  globe,  its 
insertion  divided,  and  brought  forward 
to  or  near  the  corneal  margin,  where  it 
is  fixed  by  sutures.  The  sutures  may  be 
passed  through  firm  scleral  tissue  or  may 
only  include  conjunctiva  and  subcon- 
junctival tissue,  one  passing  above  and 
another  below  the  cornea.  The  former 
give  the  more  certain  and  definite  attach- 
ment, but  the  latter  are  easier  to  insert. 
When  a  marked  deviation  is  to  be  cor- 
rected, advancement  of  one  muscle  is  ac- 
companied by  tenotomy  of  its  direct 
antagonist.  Sometimes  a  portion  of  the 
advanced  tendon  is  cut  off  (muscle-short- 
ening). Sometimes  the  tendon  is  not 
divided  at  its  insertion,  but  is  folded 
upon  itself,  and  so  shortened  (tendon- 
tucking).  Some  operators  do  not  at- 
tempt to  isolate  the  tendon,  but  pass  su- 
tures through  the  conjunction  and  cap- 
sule of  Tenon.  This  is  spoken  of  as 
capsular  advancement. 

After  an  operation  for  strabismus  it 
usually  is  best  not  to  keep  the  operated 
eye  bandaged  for  more  than  a  few  hours, 
or,  at  most,  a  day  or  two.  It  should  be 
brought  into  use  with  the  other  eye  as 
quickly  as  possible,  and  correcting  lenses 
worn  constantly,  and  such  use  made  of 
the  eyes,  or  such  orthoptic  exercises  re- 
sorted to,  as  will  favor  the  perfecting 
of  binocular  movements  and  binocular 
vision. 

Prisms,  aside  from  their  use  as  means 
of  securing  orthoptic  exercise  and  train- 
ing, are  of  value  in  relieving  from  some 
of  the  consequences  of  strabismus.  In 
actual  lateral  squint  they  are  scarcely  ap- 
I)licable,  because  the  squint  is  usually  of 
such  high  degree  that  the  necessary 
[trism  would  be  too  thick  and  heavy  to 


wear.  But  for  vertical  strabismus,  or  for 
latent  squint,  they  are  often  of  great 
practical  service.  The  apex,  or  thin  part, 
of  the  prism  is  turned  in  the  direction  in 
which  the  eye  tui-ns  or  tends  to  turn. 
Thus,  for  right  hyperphoria  the  prism 
for  the  right  eye  woiild  be  turned  with 
its  edge  up,  its  base  down.  Turned  in 
this  way  the  prism  does  not  "correct," 
but  rather  "permits"  the  deviation.  But 
the  prism  removes  the  unpleasant  effects 
of  such  a  deviation,  such  as  diplopia,  or 
the  strain  of  the  ocular  muscles  neces- 
sary to  preserve  parallelism  of  the  visual 
axes.  Prisms  may  be  valuable  aids  in 
establishing  binocular  vision  after  an  op- 
eration on  the  eye-muscles  or  during  re- 
covery from  paralysis  of  one  or  more  of 
the  ocular  muscles. 

In  personal  operation  in  cases  of 
strabismus  conjunctival  incision  is  made 
close  to  the  cornea,  so  as  to  leave  no  con- 
junctiva at  this  spot.  The  muscle  to  be 
advanced  is  then  slightly  separated  from 
the  suiTounding  tissue,  but  not  ex- 
tensively freed.  A  pair  of  squint  forceps 
is  now  applied,  and  two  silk  sutures  are 
put  into  the  muscle  rather  far  back,  and 
the  latter  is  divided  between  the  forceps 
and  the  sutures.  The  tendon  is  cut  riglit 
away  from  its  attachment  to  the  sclera. 
The  sutures  are  then  brought  forward 
and  inserted  well  into  the  episcleral  tis- 
sue, and  as  close  to  the  corneal  limbus  as 
possible.  If,  now,  the  eye  is  rotated 
toward  the  divided  muscle  by  an  assist- 
ant, the  o])erator  can  tighten  the  sulures 
as  much  as  ])ossible,  thus  bringing  llie 
cut  end  of  the  muscle  close  to,  or  even 
overlapping,  the  cornea.  In  tlie  latter 
case  the  free  end  nuiy  be  incised  in  the 
middle,  parallel  to  its  fibres,  so  that  the 
divided  ends  come  to  lie  on  eacli  side 
against  the  margin  of  the  cornea.  In 
convergent  squint  atropine  is  applied  to 
both  eyes  so  as  to  induce  more  complete 
rest.  Both  eyes  are  bandaged  for  five 
days  at  least  in  divergent  strabismus. 
and  for  several  more  days  in  convergent 
strabismus,  so  that  there  shall  be  no  in- 
ducement for  the  patient  to  use  liis  two 
internal  recti  together.     As  soon  as  the 
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advanced  muscle  or  muscles  are  firmly 
attached,  one  eye  is  left  open;  and,  after 
one  or  two  weeks,  methodical  exercises 
of  convergence  are  practiced  with  the 
proper  correcting  lenses  before  the  eyes. 
It  is  important  that  the  patient  upon 
whom  this  operation  is  performed  should 
be  kept  in  bed  with  both  eyes  bandaged 
for  the  first  few  days.  E.  Landolt  (Ar- 
chives of  Ophthal.,  Jan.,  '97). 

Great  importance  is  attributed  to  the 
immediate  influence  of  the  binocular 
function  in  establishing  a  perfect  equi- 
librium after  tenotomy  while  the  tendon 
is  more  or  less  completely  detached  from 
the  eyeball.  This  function  compels  the 
eye  to  occupy  the  position  in  which 
single  vision  is  possible,  and  thereby 
helps  to  determine  the  point  at  which 
reattachment  of  the  tendon  shall  take 
place.  If,  on  the  other  hand,  the  eye  is 
bandaged,  it  assumes  its  position  of  rest; 
there  is  no  tension  or  straining  of  the 
tendinous  fibres  induced  by  the  desire  for 
binocular  single  vision,  and  the  reattach- 
ment may  take  place  at  a  point  by  no 
means  the  most  favorable  for  that  pur- 
pose. F.  W.  Mario  w  (Ophthalmic 
Record,  p.  117,  '97). 

The  means  employed  in  the  educative 
treatment  of  strabismus  include:  1.  The 
occlusion  of  one  eye  by  a  shade  or  pad. 
Usually  it  is  the  "good"  eye  which  is 
occluded  to  compel  the  use  of  the  squint- 
ing eye,  to  promote  its  true  fixation,  and 
to  improve  its  visual  acuteness.  But  if 
it  becomes  necessary  at  times  to  use  the 
"good"  eye,  the  shade  should  be  trans- 
ferred to  the  other.  For  the  squinting 
eye  had  better  be  in  darkness  than  con- 
tinue to  form  images  which  the  brain 
does  not  perceive. 

2.  Bar-reading — that  is,  reading  with  a 
ruler  or  something  of  the  kind  held  be- 
tween the  page  and  the  face,  so  that  a 
part  of  each  line  is  hidden  from  either 
eye  alone,  and  the  two  eyes  must  be  used 
to  read  the  whole  of  it.  This  helps  the 
recovery  of  binocular  vision  by  making 
the  patient  conscious  each  instant  of  the 
deviation,  and  by  compelling  the  move- 
ments necessary  to  fix  with  the  squinting 
eye.  It  is  not  applicable  to  very  young 
children. 

3.  The  use  of  "fusion-tubes"  is  use- 
ful for  children  who  cannot  read.     These 


are  two  tubes  each  of  wliich  has  a  con- 
vex lens  in  the  end  held  toward  the  eye, 
and  a  shutter  with  a  small  hole  covered 
with  ground-glass  in  the  other.  The  dis- 
tance from  the  lens  to  the  shutter  is  the 
focal  distance  of  the  lens.  The  tubes 
are  connected  by  chains,  so  that  they  can 
be  turned  in  the  direction  of  the  two 
visual  axes  in  any  case  of  squint.  The 
exercise  with  them  consists  in  making 
the  two  holes  appear  as  one,  and  in  keep- 
ing them  fused  as  the  direction  of  the 
tubes  is  slowly  changed.  This  cultivates 
the  faculty  of  binocular  fusion.  Priest- 
ley Smith  (Ophthalmic  Review,  .June, 
'98). 

Analysis  of  700  cases  showed  that  it 
is  impossible  to  determine  what  lenses 
are  to  be  prescribed  in  ametropia  unless 
a  thorough  knowledge  of  the  perform- 
ance of  the  muscular  function  is  ob- 
tained. The  addition  of  a  vertical  prism 
to  the  patient's  curvature  correction  has 
often  been  fruitful  of  relief.  The  Mad- 
dox  rod  considered  of  great  value  in 
these  cases.  Hyperphoria  occurs  in 
about  one-sixth  of  the  patients,  but 
only  becomes  worthy  of  special  notice 
in  one-fifth  of  the  refraction  eases.  In 
33  per  cent,  of  all  cases  it  becomes  more 
manifest  after  the  thirtieth  year.  Cor- 
rection with  prisms  is  of  service  in 
about  50  per  cent,  of  all  the  cases. 
Exercising  insutncient  convergence  and 
repressing  an  excess  of  convergence 
often  bring  about  relief  of  the  symp- 
toms, which  frequently  are  neuralgia, 
photophobia,  and  physical  tiredness 
after  continuous  near  work,  the  latter 
symptom  generally  being  in  dispropor- 
tion to  the  amount  of  work  done.  As 
a  last  resort,  tenotomy  of  one  of  the 
vertical  muscles  will  have  to  be  per- 
formed. Wendell  Reber  (Phila.  Med. 
Jour.,  from  Jour.  Amer.  Med.  Assoc, 
Jan.  19,  1901). 

Edward  Jackson, 

Denver. 

STRONTIUM. — Strontium  is  an  alkali 
metal  having  a  yellow  color.  It  oxidizes 
qnickly  on  exposure  to  the  air,  and  must 
be  kept  under  naphtha,  benzene,  or  other 
liquid  free  from  oxygen,  like  the  other 
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alkali  metals.  Strontium  forms  salts 
with  the  acids  and  with  bromine,  chlo- 
rine, fluorine,  etc.  Three  salts  are  offi- 
cial: the  bromide,  the  iodide,  and  the 
lactate. 

Strontii  bromidum  (U.  S.  P.)  occurs 
in  long,  deliquescent  colorless  needles, 
having  a  bitter,  saline  taste.  It  is  solu- 
ble in  alcohol,  in  1.05  parts  of  cold  and 
in  0.5  part  of  boiling  water.  This  salt 
must  be  kept  from  the  air. 

Strontii  iodidum  (U.  S.  P.)  occurs  in 
white,  or  faint-yellowish,  microcrystal- 
line,  deliquescent  powder  or  in  almost 
colorless,  hexagonal  plates,  having  a  bit- 
ter, saline  taste.  It  is  soluble  in  alcohol 
and  in  ether,  in  0.6  part  of  cold  and  in 
0.27  part  boiling  water.  This  salt  must 
be  kept  from  the  light  and  air. 

Strontii  lactas  (U.  S.  P.)  occurs  as 
a  white,  granular  powder,  having  a 
slightly-bitter  taste.  It  is  soluble  in 
alcohol  and  in  4  parts  of  cold  and  in 
0.5  part  of  boiling  water.  This  salt  is 
unaffected  by  the  air. 

Strontii  acetas  occurs  as  a  white,  crys- 
talline powder,  soluble  in  water.  It  is 
used  as  an  anthelmintic  and  intestinal 
tonic.     Dose,  '/<  to  V4  grain. 

Strontii  nitrate  occurs  in  colorless 
crystals,  soluble  in  1.4  parts  of  water  and 
slowly  in  alcohol.  It  is  not  official.  Dose, 
5  to  20  grains. 

Strontii  salicylate  occurs  in  octahedral 
crystals  soluble  in  water  and  in  alcohol. 
It  is  not  ofTiciiil.     Dose,  10  to  40  grains. 

Preparations  and  Doses. — Strontii  bro- 
midum (U.  S.  P.),  5  to  30  grains. 

Strontii  iodidum  (U.  S.  P.),  5  to  30 
grains. 

Strontii  lactas  (U.  S.  P.),  5  to  30 
grains. 

Physiological  Action. — The  strontium 
salts  do  not  seem  to  produce  any  pro- 
found effect  upon  the  human  system. 
They  appear  to  improve  the  nutrition  of 


the  body,  and  have  not  been  taken  in 
sufficient  dose  to  produce  distinct  symp- 
toms; no  case  of  poisoning  from  these 
salts  has  been  reported.  The  presence 
of  even  a  minute  portion  of  barium,  how- 
ever, makes  the  preparation  violently 
poisonous.  The  dominant  action  of  the 
strontium  salts  is  that  of  the  substance 
with  which  the  strontium  is  combined. 
Strontium  bromide,  having  the  action  of 
a  bromide,  is  a  nerve-sedative  and  anti- 
spasmodic. Strontium  iodide  acts  as  an 
iodide,  and  is  an  alterative  and  sial- 
agogue.  Strontium  lactate  appears  to 
have  the  power  of  diminishing  or  arrest- 
ing the  excretion  of  albumin,  without, 
however,  increasing  the  amount  of  fluid 
excreted. 

The  following  conclusions  are  reached 
as    to   the   effect   of   strontium    lactate: 
1.  The  tension  in  the  circulatory  system 
falls.      2.    The    pulse,   at   first   slow,    be- 
comes quicker  as  tlie  dose   is  increased, 
while  the  respiration  remains  unaltered 
throughout    the    experiment.      3.    Large 
quantities  of  the  drug  (16  g.  to  30  lbs.  of 
the  weight  of  the  animal;   iiTitates  the- 
kidneys,  and   with   still   increasing  dosfr 
blood  appears  in  the  urine.     4.  In  some 
forms  of  Bright's  disease  the   drug  has 
a    diuretic    action,    and    diminishes    the 
amount   of   albumin.      5.    It   is   improb- 
able that  the  drug  has  a  direct  action 
upon   the  renal   epithelium.     Bronovsky 
(Vratch,  No.  29,  '07). 
Concerning  the  influence  of  the  salts- 
upon    the    circulation,    full    and    satis- 
factory  reports    have    not   been    made. 
Lanicque  and  A.  Malbec  (Compt.  Rend, 
de  la  Soc.  de  Biol.,  iv,  '92)  assert  that 
strontium    iodide    produces    a    primary 
pronounced    elevation    of    the    arterial 
pressure,  with  a  lessening  of  the  number 
of  tlie  heart-beats,  and.  after  a  time,  if 
the  dose  has  been  large  enough,  a  marked 
fall  of  pressure  accompanied  by  a  very 
feeble,  rapid  action  of  the  heart.    Binct 
states  that  in  poisoning  by  the  strontium 
salts,  although  the  cardiac  beat  is  very 
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feeble,  the  arrest  finally  takes  place  in 
systole. 

The  absorption  of  the  strontium  salts 
and  their  elimination,  chiefly  through  the 
kidneys,  appears  to  be  rapid.  Laborde 
states  that  the  lactate  and  tartrate  have 
a  positive  and  marked  diuretic  and  anti- 
septic action,  and  exert  a  profound  influ- 
ence in  the  alimentary  canal  and  upon 
the  excretions  with  which  they  are  voided 
from  the  body.  It  is  claimed  that  the 
strontium  salts  are  only  partially  elimi- 
jaate'd  in  the  urine  and  faeces,  a  portion 
being  retained  within  the  body,  and  de- 
posited in  the  bowels,  liver,  and,  to  a 
less  extent,  in  the  soft  tissues. 

Therapeutics.  —  Gastko- Intestinal 
Disorders. — In  the  treatment  of  acute 
gastritis,  Carselli,  of  Palermo,  has  found 
the  bromide  a  remarkably  efficient  rem- 
€dy,  given  in  doses  of  10  grains,  three 
times  a  day,  with  or  after  meals.  It  is 
said  to  stop  the  vomiting  and  lessen  the 
pain,  which  it  accomplishes  not  only  by 
a  direct  action  upon  the  nervous  system, 
but  also  through  its  action  as  an  antisep- 
tic by  arresting  fermentation  and  dimin- 
ishing flatulence. 

In  hyperacidity  of  the  stomach  and  in 
acid  dyspepsia  the  lactate  has  been  found 
to  aid  the  digestion,  inhibit  fermentation, 
and  act  as  a  general  tonic  to  nutrition. 
It  has  also  proved  efficient  where  there 
was  a  deficiency  of  hydrochloric  acid. 

In  chronic  gastric  and  intestinal  ca- 
tarrh the  lactate  is  an  efficient  remedy. 

The  digestive  disturbances  associated 
with  diseases  of  the  heart  and  kidneys  are 
notably  ameliorated  by  the  bromide. 
Nervous  dyspepsia  and  gastralgia,  nerv- 
ous vomiting,  and  dilatation  of  the  stom- 
ach are  all  amenable  to  the  action  of  the 
bromide. 

Strontium  salicylate,  although  not  offi- 
cial, has  been  used  in  the  treatment  of 
flatulent    dyspepsia    and    intestinal    fer- 


mentation. It  is  said  to  be  well  borne 
and  to  improve  the  digestion.  It  is  given 
in  doses  of  from  5  to  10  grains  after  meals 
and  is  best  given  in  capsules.  For  use  as 
an  intestinal  antiseptic,  the  salicylate 
may  replace,  with  advantage,  salol,  naph- 
thol,  etc. 

The  lactate  is  said  to  be  an  efficient 
ta;niacide,  given  in  a  15-per-cent.  solution 
in  water  and  glycerin,  the  dose  being  1 
tablespoonful  twice  daily  for  five  con- 
secutive days. 

Eheumatism  and  Gout. — In  rheuma- 
tism and  gout  the  lactate  has  been  found 
to  exert  the  general  favorable  action  of 
the  strontium  salts  upon  the  alimentary 
canal,  to  increase  nitrogenous  elimina- 
tion, and  to  cause  the  disappearance  of 
the  urates.  Although  the  usual  dose  is 
from  20  to  30  grains,  given  in  solution, 
three  times  a  day,  much  larger  amounts 
have  been  exhibited  without  causing  un- 
toward symptoms. 

The  salicylate  has  been  given  with 
good  results  in  muscular  and  subacute 
rheumatism,  and  in  chronic  gouty  mani- 
festations accompanied  by  digestive  dis- 
turbance. 

Rheumatic  manifestations  often  yield 
promptly  to  the  iodide.  It  is  particularly 
efiicient  in  chronic,  subacute,  and  mus- 
cular rheumatism.  Sciatica  and  trifacial 
neuralgia,  dependent  upon  a  rheumatic 
taint,  will  often  yield  to  this  remedy.  It 
is  likewise  of  avail  in  chronic  and  sub- 
acute gout.  The  nitrate,  in  30-grain 
doses,  has  been  used  advantageously  in 
articular  rheumatism. 

Cutaneous  Disorders.  —  In  eczema 
dependent  upon  Bright's  disease  and 
psoriasis  due  to  a  rheumatic  diathesis, 
the  lactate  effects  improvement.  The 
bromide  affords  signal  relief  in  senile 
pruritus. 

Lichen  scrofulosum,  strumous  acne, 
and  eczema,  and  other  affections  of  the 
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skin  occurring  in  scrofulous  subjects,  are 
improved  by  the  administration  of  the 
iodide.  It  is  likewise  beneficial  in  chronic 
eczema  with  excessive  infiltration  and 
thickening  of  the  skin.  In  lupus  vulgaris 
the  iodide  is  a  good  systemic  remedy. 
Eczema,  erythema  multiforme,  erythema 
nodosum,  purpura  rheumatica,  psoriasis, 
and  paraBsthesia,  caused  by  gout  or  rheu- 
matism, are  benefited  through  the  use 
of  this  salt.  J.  V.  Shoemaker  has  seen 
good  results  from  the  use  of  the  iodide 
in  the  treatment  of  large  pustules  of  the 
scalp,  tubercular  syphilides,  and  in  all 
the  later  manifestations  of  syphilis. 

Genito-Urinart  Disorders. — In 
chronic  Bright's  disease  G.  See  and 
others  have  found  the  lactate  a  valuable 
remedy,  as  it  diminishes  or  arrests  the 
secretion  of  albumin,  sometimes  increases 
the  amount  of  the  urine,  and  improves 
the  general  nutrition.  In  albuminuria 
due  to  pulmonary  congestion,  it  is  said 
to  be  of  no  service.  In  desquamative 
nephritis  its  good  influence  is  especially 
marked;  it  is  much  less  pronounced  in 
interstitial  nephritis.  In  many  cases 
there  is  no  Increase  in  the  flow  of  the 
urine,  and  the  good  achieved  seems  to  be 
due  to  an  alterative  influence  upon  the 
secreting  structure  of  the  kidney  (II.  C. 
Wood).  The  lactate  is  efficacious  in 
scrofulous,  goutj',  and  rheumatic  ne- 
phritis, and  in  the  albuminuria  of  preg- 
nant and  puerperal  women,  and  in  that 
of  cardiac  origin,  but  is  of  no  service  after 
the  manifestations  of  uraemia  appear. 

In  diabetes  the  bromide  has  been  ob- 
served to  have  a  decided  effect  in  reduc- 
ing the  amount  of  sugar  excreted  in  the 
urine. 

Constitutional  Disorders. — In  cer- 
tain constitutional  disorders  the  iodide  is 
an  excellent  remedy.  It  is  valuable  in 
tlic  treatment  of  enlarged  lymphatic 
glands,  scrofuloderma,  chronic  abscesses, 


diseases  of  the  bones  and  joints,  in  scrof- 
ulous otorrhoea,  ozaena,  and  ophthalmia. 
The  iodide  was  introduced  as  a  means  of 
obtaining  the  alterative  influence  of  an 
iodide  without  causing  irritation  of  the 
intestinal  tract  or  depression  of  the  gen- 
eral nutrition.  This  salt  contains  about 
56.5  per  cent,  of  iodine,  and  may  be  sub- 
stituted for  potassium  iodide  with  advan- 
tage. 

Cardiac  and  Vascular  Disorders. 
— Germain  See  recommends  the  use  of 
the  iodide  in  various  affections  of  the 
heart.  It  may  replace  potassium  iodide 
in  the  treatment  of  aortic  aneurism.  Ex- 
perience has  shown  it  to  be  useful  in 
anteriosclerosis  and  in  angina  pectoris. 
Laborde  and  A.  Malbec  conclude  that 
the  iodide  has  a  decided  influence  upon 
the  heart,  and  is  of  service  in  affections 
of  the  myocardium  and  in  lesions  of  the 
aortic  valves  and  the  arteries.  This  salt 
can  be  safely  given  in  comparatively 
large  doses,  and  may  replace  the  potash 
salt  whenever  the  latter  is  not  well  borne. 

Nervous  Disorders.  —  In  epilepsy 
the  bromide,  in  doses  of  from  40  to  80 
grains  daily,  has  been  employed  with 
satisfactory  results.  It  is  tolerated  by 
the  stomach,  and  has  not,  as  yet,  given 
rise  to  bromism.  The  paroxysms  of  hys- 
tero-epilepsy  have  also  been  controlled 
by  this  salt.  In  true  epilepsy  it  dimin- 
i-shes  the  frequency  of  the  paroxysms  bet- 
ter than  the  potash  salt;  an  improved 
mental  condition  and  lessened  somno- 
lence and  excitability  commend  it  over 
the  other  bromides;  moreover,  this  salt 
usually  improves  the  appetite  and  diges- 
tion. II.  C.  Wood  used  the  bromide 
chiefly  as  an  adjuvant  to  ammonium  bro- 
mide, as  the  strontium  salt  seems  to  have 
less  control  over  the  epileptic  paroxysms 
than  the  older  bromides. 

C.    SUMNEU    WlTIIKRSTINE, 
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STROPHANTHUS.  — Strophantlnis 
(U.  S.  P.)  is  the  seed  of  Strophanthus 
hispidus,  De  C,  deprived  of  its  long 
awn.  The  plant  itself  is  a  climbing 
apocyanaceous  pod-bearing  shrub  of 
the  western  part  of  Africa.  The  seeds 
within  the  pods  are  abundantly  provided 
with  very  large,  deciduous  hairs,  which 
are  apt  to  be  shed  within  the  pod  itself, 
and  are  so  numerous  as  to  weigh  nearly 
as  much  as  the  seeds.  The  seeds  con- 
tain a  white,  intensely  bitter,  crystalline 
principle  called  strophanthin,  whicli  is  a 
glucoside,  partly  soluble  in  water  and  in 
alcohol.  Strophanthus  is  not  official,  but 
may  be  given  in  doses  of  from  V300  to 
V120  grain.  The  tannate  of  strophan- 
thin occurs  as  a  yellowish-white  amor- 
phous powder,  soluble  in  alcohol,  con- 
taining 58.1-1  per  cent,  of  strophanthin, 
and  although  not  official  may  be  used 
in  the  same  manner  as  strophanthin  in 
double  the  dose  ('Aso  to  ^/^^  grain),  as 
it  is  more  easily  taken.  The  preparation 
generally  used  is  the  official  tincture 
(tinctura  strophanthi,  U.  S.  P.),  contain- 
ing 5  per  cent,  of  the  drug,  which  may 
be  given  in  doses  of  from  3  to  10  minims. 

Physiological  Action.  —  According  to 
Drasche,  in  the  healthy  man  strophan- 
thus in  sufficient  dose  produces  a  fall  in 
the  rate  of  the  pulse,  with  increase  of 
arterial  pressure,  without  any  effect  upon 
the  respiration.  If  the  dose  has  been 
sufficiently  large,  it  produces  gastric  irri- 
tation and  a  slight  fall  in  temperature. 
The  hypodermic  injection  of  15  drops 
of  the  tincture  induced  violent  local  irri- 
tation, repeated  vomiting  with  nausea, 
pronounced  diuresis,  and  a  fall  of  the 
pulse.  Twenty  drops  by  the  mouth  de- 
creased the  pulse  30  beats.  Although 
strophanthus  is  primarily  a  muscle- 
poison,  it  probably  has  little  or  no  effect 
upon  the  nerve-centres  or  nerve-trunks 
unless  locally  applied.    It  is  locally  irri- 


tating and  stimulating  to  the  gastro-in- 
testinal  mucous  membrane,  and  even  to 
a  greater  degree  to  the  secreting  struct- 
ure of  the  kidneys.  Strophanthus  is 
probably  excreted  by  the  kidneys,  escap- 
ing with  the  urine. 

Poisoning  by  Strophanthus.  —  The 
symptoms  of  poisoning  by  strophanthus 
are  those  of  gastro-intestinal  irritation 
(burning  in  the  oesophagus  and  stomach 
and  vomiting),  with  irritation  or  inflam- 
mation of  the  kidneys.  Death  occurs  by 
reason  of  cardiac  paralysis.  The  treat- 
ment of  poisoning  by  this  drag  consists 
in  the  use  of  emetics,  lavage  of  the 
stomach  by  means  of  the  stomach-si- 
phon, and  the  administration  of  one  of 
the  physiological  antidotes,  aconite  or 
veratrum  viride. 

Therapeutics.  —  The  indications  for 
the  use  of  strophanthus  are  similar  to 
those  of  digitalis;  it  is  conceded  that  it 
is  quicker  and  less  enduring,  but  less 
certain,  in  its  action  than  digitalis. 

In  cardiac  weakness  a  single  dose 
usually  produces  a  fall  in  the  frequency 
and  an  increase  in  the  force  of  the  pulse 
in  from  one-half  to  one  hour,  the  effects 
lasting  from  four  to  eight  hours. 

In  acute  collapse  strophanthin  may  be- 
given  by  hypodermic  injection. 

In  pulmonary  oedema  and  pronounced 
general  dropsy  due  to  cardiac  disease, 
strophanthus  appears  to  be  superior  to 
digitalis,  but  for  continuous  use  in  car- 
diac disease  digitalis  is  generally  pre- 
ferred, strophanthus  being  substituted 
when  a  very  immediate,  temporary  effect 
or  a  temporary  change  of  remedies  is  re- 
quired.   (H.  C.  Wood.) 

In  renal  affections  with  secondary 
failure  of  the  heart,  it  is  a  very  valuable 
remedy.  Rothziegel,  Koralzewski,  and 
H.  Haas  commend  it  highly,  not  only  in 
chronic,  but  also  in  acute  Bright's  dis- 
ease. 
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E.  D.  Ferguson  recommends  this  drag 
in  exophthalmic  goitre,  believing  that  it 
relieves  the  overtaxed  heart  by  overcom- 
ing resistance  in  the  systemic  circula- 
tion. He  advises  the  use  of  8  minims  of 
the  tincture  at  first,  gradually  increas- 
ing the  dose  to  25  minims,  several  times 
a  day. 

The  indications  for  the  use  of  strophan- 
thus  are:  (1)  rapid  recurrence  of  cardiac 
systole  with  diminished  force  and  irregu- 
lar rhythm;  (2)  Bright's  disease,  when 
associated  with  permanent  high  arterial 
tension,  and  also  the  conditions  of  arte- 
riosclerosis and  senile  rigidity  of  arteries ; 
(3)  any  condition  where  diuresis  is  re- 
quired and  can  be  promoted  by  increased 
blood-pressure.  Further,  in  any  of  the 
conditions  where  a  drug  of  similar  action 
is  required  strophanthus  is  to  be  pre- 
ferred if  the  symptoms  are  urgent  or  if 
the  administration  of  the  drug  is  likely 
to  be  prolonged.  Strophanthus  is  to 
be  avoided  in  cases  with  advanced  de- 
generation of  the  myocardium  or  with 
extreme  mechanical  obstruction  to  tlie 
circulation  from  valvular  incompetence 
or  stenosis. 

Strophanthus  has  this  definite  advan- 
tage over  digitalis,  nanielj':  greater 
rapidity  of  action,  more  powerful  diu- 
retic efTcct,  absence  of  digestive  disturb- 
ance, absence  of  cumulation,  the  drug 
does  not  lose  its  effect  with  continuous 
administration,  greater  value  in  children, 
and  greater  safety   in   the  aged. 

The  dose  recommended  is  5  minims, 
which  should  not  be  given  more  tlian 
three  or  four  times  per  diem.  Wilcox 
(Anicr.  .Tour.  Med.  Sci.,  May,  "97). 

The  special  advantages  of  strophanthus 
over  digitalis  are  as  follow:  It  does  not 
produce  gastric  disturbances,  and  does 
not  show  cumulative  action.  The  con- 
striction of  tlie  vessels  by  digitalis  may 
be  a  source  of  great  danger,  owing  to  the 
extra  strain  thrown  on  the  ventricle, 
especially  in  fatty  heart.  Strophanthus 
has  no  such  tendency.  It  acts  quicker 
and  with  greater  certainty.  Owing  to 
its  ready  solubility  it  is  better  for  hypo- 
dermic administration,  and  the  strength 
of  its   preparations  can   be   more   easily 


standardized.      E.    M.    Houghton    (Jour.- 
Amer.  Med.  Assoc,  Sept.  11,  '97). 

To  maintain  the  effect  of  the  drug  it- 
should  be  given  at  least  every  eight 
hours.  The  tincture  is  too  irritating  for 
hypodermic  use.  Strophanthus  by  hypo- 
dermic injection  has  shown  perceptible 
action  within  five  or  ten  minutes.  The 
maximum  daily  dose  of  strophanthus  is 
Vioo  grain- 

The  commercial  strophanthin,  as  put 
upon  the  market  by  manufacturers  of 
the  first  class,  is  an  extremely  active  sub- 
stance. 

The  activity  of  the  strophanthin  itself 
is  much  more  marked  in  raising  the 
arterial  pressure  than  that  of  the  ex- 
tract. H.  C.  Wood  and  W.  S.  Carter 
(Amer.  Jour,  of  Pharm.,  July,  '96). 

C.  Sumner  Witherstine, 

Philadelphia. 

STRYCHNINE.  —  Strychnine  (strych- 
nina,  U.  S.  P.)  is  an  alkaloid  obtained 
from  nux  vomica  {Slnjchnos  nux-vomica; 
nat.  ord.,  Loc/aniacece)  and  from  other 
plants  belonging  to  the  same  natural 
order.  Strychnine  occurs  in  small,  hard 
crystals  having  a  very  bitter  taste,  and 
is  soluble  in  7  parts  of  chloroform,  in 
110  parts  of  cold  and  in  12  parts  of  boil- 
ing alcohol,  and  in  6700  parts  of  cold 
and  2500  parts  of  boiling  water.  In  ad- 
dition to  its  medicinal  uses  it  is  em- 
ployed as  a  poison  for  rats,  mice,  foxes, 
and  wolves.  Strychnine  forms  many 
salts,  of  which  the  sulphate  is  official. 

Strychnine  sulphate  occurs  in  white, 
odorless  prisms,  having  a  very  bitter 
taste,  which  effloresce  in  dry  air.  It  is 
soluble  in  50  parts  of  cold  and  in  2  parts 
of  boiling  water,  and  in  109  parts  of 
cold  and  in  8.5  parts  of  boiling  alcohol. 

Preparations  and  Doses.  —  Strychnina 
(IJ.  S.  P.),  V„„  to  ■/,„  grain. 

Strychnina-  sulphas  (U.  S.  P.),  "/,_,  to. 
Vi2  grain. 
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Ferri  et  strychninEe  citras  (U.  S.  P.), 
1  to  5  grains.    (See  Iron.) 

Syrupus  ferri,  quinine,  et  strychninEe 
pliospliatum  (U.  S.  P.),  ^/^  to  1  draclim. 
(See  Phosphorus.) 

Physiological  Action. — In  small  thera- 
peutic doses  strychnine  produces  very 
little  disturbance  of  the  system,  but  acts 
as  a  powerful  bitter  tonic.  The  adminis- 
tration of  large  therapeutic  doses  is  fol- 
lowed by  a  marked  general  stimulation 
and  increase  of  bodily  tone,  and,  if  the 
doses  be  larger,  the  respiratory  centres 
are  powerfully  stimulated  and  the  blood- 
pressure,  pulse-beat,  and  pulse-rate  are 
increased. 

Strychnine  acts  the  same  upon  almost 
all  animals.  Its  local  action  is  that  of 
a  slight  irritant.  When  taken  by  man, 
in  doses  sufficient  to  produce  sensible 
physiological  effects,  a  feeling  of  restless- 
ness appears,  accompanied,  perhaps,  by 
tremblings  in  the  limbs  and  some  stiff- 
ness in  the  neck  and  jaws.  The  inges- 
tion of  larger  amounts  may  be  followed 
by  general  muscular  twitchings,  with 
stifEness  of  the  throat  and  chest,  and 
formications  or  other  unnatural  sensa- 
tions under  the  skin  may  be  present.  In 
overdose  strychnine  produces  spinal  or 
tetanic  convulsions. 

Cerebrum.  —  Strychnine  appears  to 
have  little  or  no  effect  upon  the  cerebral 
cortical  centres.  According  to  H.  C. 
Wood,  the  stimulation  of  the  special 
senses  sometimes  seen  in  the  beginning 
of  strychnine  poisoning  is  probably, 
though  not  certainly,  peripheral  in  its 
origin,  and  consciousness  is  probably 
never  directly  affected  by  this  drug. 

Spinal  Cord. — Claude  Bernard  has 
denied  that  strychnine  produces  excita- 
tion of  the  spinal  motor  centres,  because, 
when  all  the  posterior  nerve-roots  are 
cut,  no  convulsions  occur,  whereas,  if  a 
single  afferent  root  be  allowed  to  remain. 


irritation  of  its  peripheral  fibrillse  will 
cause  general  tetanic  spasms.  While 
allowing  the  truth  of  the  experimental 
fact,  AVood  does  not  agree  with  his  de- 
duction, and  considers  it  proved  by  the 
experiments  of  Van  Deen  and  others,  in- 
cluding himself,  that  strychnine  is  a 
powerful  stimulant  to  the  cells  of  the 
spinal  cord,  including  in  this  term  the 
whole  spinal  tract  up  to  the  pons  Varolii. 
Spitzka  has  shown  that  enormous  doses 
of  strychnine  injected  intravenously  kill 
almost  instantaneously  without  the  pro- 
duction of  a  spasm,  probably,  as  Wood 
suggests,  by  killing  the  nerve-centres,  in 
the  same  manner  that  large  doses  of  a 
cardiac  stimulant  overwhelm  and  para- 
lyze the  heart. 

Motor  Nerves.  — ■  From  the  experi- 
ments of  Vulpian,  Eeichert,  and  H.  C. 
Wood,  it  may  be  considered  proved  that 
in  the  warm-,  as  well  as  in  the  cold- 
blooded animals  strychnine  depresses  di- 
rectly the  motor  nerves,  although  it  is 
probable,  as  is  insisted  upon  by  Poulsson, 
that  the  spinal  cord  is  also  paralyzed, 
because  in  certain  frogs,  and  also  in 
mammals,  the  paralysis  appears  to  be 
complete  at  a  time  when  the  motor 
nerves  are  still  capable  of  responding  to 
stimuli  (H.  C.  Wood). 

Circulation. — Strychnine  has  a  very 
decided  effect  upon  the  circulation. 
Eichter,  Mayer,  Schlesinger,  and  Klapp 
have  noted  a  decided  rise  of  arterial 
pressure  before  or  about  the  time  of  the 
first  convulsion,  not  due,  however,  to  the 
convulsion,  as  it  occurs  in  curarized  ani- 
mals in  which  artificial  respiration  is 
maintained.  Mayer  and  Eichter  affirm 
that  the  rise  of  arterial  pressure  is  due 
to  stimulation  of  the  vasomotor  centres. 
Klapp  and  Eeichert  have  shown  that 
primary  stimulation  of  the  vasomotor 
centres  by  strychnine  is  followed  by  a 
fall  of  arterial  pressure  and  vasomotor 
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paralysis;  also  that  very  large  doses 
produce  an  immediate  depression  of  the 
vasomotor  centres  and  a  fall  of  arterial 
pressure.  An  increase  in  the  pulse-beat 
and  in  the  pulse-rate  follows  after  the 
injection  of  moderate  doses  of  strych- 
nine, probably  due  to  a  stimulation  of 
the  heart-muscles  and  its  ganglia.  When 
injected  intravenously  in  large  doses, 
Reichert  noted,  at  first,  a  transient  in- 
crease of  pulse-rate,  due  to  the  immedi- 
ate, overwhelming  action  of  the  undis- 
tributed strychnine  upon  the  inhibitory 
apparatus  of  the  heart;  second,  a  lessen- 
ing of  the  pulse-rate,  due  to  slight  stim- 
ulation of  the  pneumogastric  endings: 
third,  a  marked  increase  in  the  pulse- 
rate,  due  to  pneumogastric  depression; 
and,  finally,  a  decrease  in  the  pulse-rate, 
due  to  an  influence  upon  the  heart- 
muscle  or  its  ganglia. 

Rkspiration  and  Temperature.  — 
Strychnine  is  among  the  most  constant 
and  powerful  of  the  respiratory  stimu- 
lants. In  a  scries  of  very  careful  experi- 
ments H.  C.  Wood  found  that  the  injec- 
tion of  strychnine  produced  in  the  dog 
an  extraordinary  increase  in  the  respira- 
tory air-movement,  which  was  never  less 
than  75  per  cent.,  and  sometimes  rose 
to  300  per  cent.  A.  Obermeier  has 
found,  experimentally,  that  small  doses 
of  strychnine  ])roduce  in  the  rabbit  no 
distinct  alteration  in  the  elimination  of 
carbonic  acid,  but  that  after  large  doses 
there  is  a  rise  of  the  animal  temperature 
and  a  very  noticeable  increase  in  the 
elimination  of  carbonic  acid.  It  has 
been  suggested  that  the  increase  in  tem- 
perature which  occurs  after  poisonous 
doses  may  be  produced  by  the  severe 
muscular  action  during  the  convulsions; 
small  doses  of  strychnine  have  no  ap- 
parent effect  upon  the  body-temperature. 

AnsonPTioN  and  Elimination. — The 
absorption  of  strychnine  is  immediate. 


and,  according  to  R.  W.  Lovett,  it  ac- 
cumulates especially  in  the  spinal  cord. 
Ipsen  claims,  however,  that  it  is  to  be 
found  in  all  the  organs  in  direct  propor- 
tion to  the  amount  of  blood  going  to 
them.  It  has  been  found  in  the  brain  by 
Grandval  and  Sajoux  (Union  Med.  de 
Nord-est,  May,  '92). 

Strychnine  is  eliminated  from  the 
body  by  the  kidneys,  partly  unchanged 
(Wormley,  P.  von  Rautenfeld,  Schauen- 
stein,  and  others),  and  partly  as  strych- 
nic  acid.  Schiff  and  Lautenbach  believe 
that  strychnine  is  oxidized  and  de- 
stroyed, at  least  in  part,  in  the  liver:  a 
conclusion  which  is  strongly  combated 
by  Chouppe  and  Pinet,  and  considered 
very  doubtful  by  H.  C.  Wood.  Strych- 
nine may  be  found  in  the  urine  five 
minutes  after  its  absorption  (Ipsen). 
Kratter  and  Mann  affirm  that  the  elimi- 
nation of  strychnine  is  complete  within 
forty-eight  hours. 

Personal  experiments  regarding  the 
absorption  of  strychnine  have  established 
the  following  points;  — 

The  absorption  of  strychnine  in  the 
stomach  is  incomparably  lower  than  in 
any  other  section  of  the  alimentary  canal, 
and,  furthermore,  the  absorbent  power 
of  the  fundus  seems  to  be  even  lower 
than  that  of  the  entire  stomach.  The 
power  of  absorption  in  the  oesophagus  is 
somewhat  better  than  in  the  stomach, 
but  is  still  considerably  inferior  to  the 
absorption  witliin  the  other  parts  of  the 
alimentary  canal.  The  power  of  absorp- 
tion in  the  other  three  parts  of  the  canal 
— i.e.,  the  small  intestines,  colon,  and 
rectum — seems  to  be  equal.  Tlie  isolated 
rectum  absorbs  at  least  as  well  as  the 
small  intestines;  in  some  experiments 
the  effects  appeared  earlier  when  the 
rectum  was  isolated  than  when  it  had 
free  connection  with  the  remainder  of 
the  gut;  from  no  part  of  the  canal  were 
such  short  intervals  between  the  injec- 
tion of  the  strj'ohnine  and  tlie  appear- 
ance of  the  tetanus  observed  as  were  fre- 
quently seen  when  it  was  injected  into 
the  rectum — in  the  latter  case  the  inter- 
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val  was  sometimes  only  two  or  three 
minutes;  finally,  impaction  of  the  rec- 
tum proved  to  be  no  hindrance  to  the 
prompt  absorption  of  the  poison  there- 
from. S.  J.  Meltzer  (Amer.  Jour.  Med. 
Sci.,  Nov.,  '99). 

Strychnine  is  deprived  of  its  poisonous 
properties  by  prolonged  contact  with  the 
tissues  and  juices  of  the  body.  In  12 
guinea-pigs  the  authors  ligated  the  thigh, 
tying  the  ligature  so  tight  that  nothing 
could  pass  into  the  general  circulation, 
and  injected  a  surely  fatal  dose  of  strych- 
nine. In  from  one  to  four  hours  they 
removed  the  ligatures.  None  of  the  ani- 
mals showed  the  least  sign  of  strych- 
nine poisoning.  Ernst  von  Czyhlarz  and 
Julius  Donath  (Centralb.  f.  innere  Med., 
Mar.  31,  1900). 

Investigation    of   the    statement   of   v. 
Czyhlarz   and   Donath.     Strychnine  was 
used  in  frogs  and  rabbits  becau.se  those 
animals  show  special  sensitiveness  to  the 
drug.     The  results  as  to  actually  anti- 
doting  the  strychnine  in  the  ligated  limb 
were  negative   in   both.     In  guinea-pigs 
minimal   doses   were  found  to   be   much 
less  violent  in  action,  or  the  occurrence 
of  convulsions   were  entirely  prevented. 
In  guinea-pigs    (which   are   but  slightly 
sensitive  to  strychnine)    the  application 
of  a  ligature  prevents  the  absorption  of 
this  drug  to  some  extent,  but  this  is  due 
to  prevention  of  absorption,  and  not  to 
actual   antidoting   of   the    drug.     S.    J. 
Meltzer  and  G.  Langmann    (Centi-alb.  f. 
innere  Med.,  Sept.  15,  1900). 
Poisoning  by  Strychnine. — After  poi- 
sonous  doses   of   strychnine   liave   been 
taken  the  symptoms  usually  appear  in 
from  fifteen  to  twenty  minutes,  rarely 
later  than  an  hour,  with  great  sudden- 
ness.     Sometimes   the   convulsions   are 
preceded  by  partial  spasms  of  the  mus- 
cles of  the  extremities,  but  more  often 
the  patient  is  suddenly  thrown  down  by 
a  general  tetanic  spasm  (H.  C.  Wood). 
The  condition  is  one  of  profound  opis- 
thotonos, the  body  is  bent  backward  and 
rests  upon  the  heals  and  head.    The  legs 
are  extended,  the  feet  everted,  the  arms 
bent,  and  the  hands  clinched.    The  eyes, 


staring,  are  wide  open,  the  corners  of  the 
mouth  are  drawn  up  {tisus  sardonicus). 
The  face  is  at  first  pale,  but  may  become 
livid  from  interference  with  respiration. 
Consciousness  is  not  affected  unless  as- 
phyxia is  so  pronounced  as  to  threaten 
death;  the  senses  are  often  more  acute, 
but  tinnitus  and  amaurosis  may  be  pres- 
ent if  the  paroxysms  are  severe.  The 
muscles  of  the  jaw  are  generally  the  last 
in  the  body  to  become  affected,  but  tris- 
mus finally  comes  on  in  severe  cases.  H. 
C.  Wood  has  seen  death  occur  in  this  first 
convulsion  in  animals,  but  Tardieu  states 
that  he  knows  of  no  such  instance  in 
man. 

After  a  shorter  or  longer  time  mus- 
cular relaxation  sets  in  and  a  period  of 
calm  ensues,  to  be  succeeded  by  a  second 
convulsion.  The  slightest  noise,  draught 
of  air,  or  touch  may  cause  a  convulsion 
or  series  of  convulsions,  because  the  sen- 
sory impulse  reaching  the  spinal  cord 
causes  a  spasmodic  motor  impulse  to  be 
sent  out  to  the  muscles;  a  firm  grasp  or 
hard  rubbing  of  the  muscles  is  fre- 
quently grateful  (Wood).  During  the 
spasms  progressive  asphyxia  is  present, 
the  respiratory  muscles  being  in  a  state 
of  tetanic  rigidity;  during  the  periods 
of  relaxation  the  patient  breathes  easily. 

A  slight  rigidity  is  sometimes  present 
during  the  periods  of  relaxation,  but  no 
marked  stiffness.  The  cramp-like  con- 
traction of  the  muscles  is  generally,  but 
not  always,  painful.  Erections  of  the 
penis  are  not  infrequent,  and  the  urine 
and  fseces  may  be  voided  involuntarily. 
If  the  case  is  to  terminate  favorably  the 
convulsions  gradually  lessen  in  severity 
and  finally  cease,  leaving  the  patient  ex- 
hausted, with  a  sore,  tired  feeling  in  the 
muscles  from  overcontraction.  Death 
occurs  either  from  cramp-asphyxia,  or, 
more  rarely,  from  exhaustion.  Post- 
mortem  examination   reveals   the   usual 
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congestive  lesions  of  death  from  asphyxia 
and,  at  times,  indications  of  spinal 
hyperaemia  (Wood). 

Strychnine  poisoning  may  be  con- 
founded with  traumatic  or  hysterical 
tetanus.  The  convulsions  of  strychnine 
poisoning  do  not  resemble  those  of  epi- 
lepsy, as  they  are  distinctly  tonic  and 
never  clonic.  In  tetanus  the  locking  of 
the  jaws  (trismus)  comes  first,  in  strych- 
nine poisoning  it  comes  last.  The  con- 
vulsions of  tetanus  rarely,  if  ever,  com- 
pletely relax;  in  strychnine  poisoning 
periods  of  relaxation  occur.  In  tetanus 
there  is  usually  the  history  of  an  injury, 
or  of  a  rusty  nail  or  needle  run  into  the 
foot  or  other  part  of  the  body. 

The  minimum  fatal  dose  of  strychnine 
is  probably  something  under  V2  grain 
(H.  C.  Wood).  One  one-hundredth  of  a 
grain  is  said  to  have  killed  a  child  3  ^/j 
months  old.  Ten,  20,  and  22  grains, 
taken  upon  a  full  stomach  and  retained 
two  hours,  have  failed  to  cause  death  in 
each  case,  probably  on  account  of  slow 
absorption  (Wood). 

Treatment  of  Poisoning  by  Strychnine. 
— If  no  symptoms  have  appeared,  in- 
halations of  amyl-nitrite  may  be  admin- 
istered and  the  stomach  washed  out. 
The  chemical  antidotes — as  tannic  acid, 
iodine,  or  one  of  its  soluble  salts — may 
now  be  administered,  but  should  be  fol- 
lowed by  a  quickly-acting  emetic  or  be 
removed  by  tlie  stomach-tube,  as  the 
compounds  formed  Ijy  tliose  substances 
are  not  permanent.  Potassium  bromide 
('/-  ounce)  combined  with  chloral  (V2 
to  1  drachm)  may  at  first  be  given,  and 
every  twenty  minutes  afterward,  if  neces- 
sary, 2  drachms  of  the  bromide  and  15 
grains  of  chloral.  The  bromide  and 
chloral  are  physiological  antidotes,  the 
former  depressing  the  sensory  tracts  of 
tlio  cord,  the  latter  depressing  the  motor 
traet.s.    Artificial  respiration  is  very  valu- 


able, but  is  seldom  available  in  man. 
Other  drugs  are  favorably  mentioned  as 
antidotes.  Hydrastinine  hydrochloride, 
given  hypodermically,  in  the  amount  of 
1  grain,  has  been  successful.  Nicotine 
has  proved  efficient  in  many  cases;  also 
tobacco  by  enema.  Chloroform  or  amyl- 
nitrite,  by  inhalation,  may  be  used  to 
procure  muscular  relaxation,  but  they 
must  obviously  be  used  during  the  period 
of  relaxation,  as  they  cannot  be  utilized 
when  the  chest-muscles  are  in  a  state  of 
severe  tonic  contraction.  Veratrum  vi- 
ride  has  cured  a  bad  case;  a  fluidrachm 
of  the  tincture  was  given  at  once,  fol- 
lowed by  2  drops  every  ten  minutes 
(Ringer). 

Led  by  the  accidental  observation  of 
the  recoverj-  of  a  dog  from  strychnine 
poisoning  after  eating  about  4  ounces  of 
lard,  a  series  of  thirteen  experiments 
were  made  on  dogs  and  other  animals. 
In  all  cases,  except  the  first  two  dogs 
(which  died  from  2  grains  each  of  strych- 
7iine,  with  only  6  ounces  of  lard  adminis- 
tered as  an  antidote,  the  last  two,  how- 
ever, recovering  from  the  same  dose  of 
strychnine  after  taking  12  ounces  of 
lard),  the  animals  recovered,  although 
the  lard  was  not  administered  until  after 
convulsions  had  well  set  in.  W.  D.  Tur- 
ner (Indian  Lancet,  June  1,  '98). 

Therapeutics.  —  Gastro  -  Intestinal 
Disorders. — In  that  condition  popu- 
larly known  as  "torpid  liver,"  when  the 
stools  are  pale  in  color  and  have  an  of- 
fensive odor,  showing  an  absence  of  bile; 
when  the  tongue  is  covered  with  a  thick 
fur  and  the  patient  complains  of  head- 
ache, lassitude,  loss  of  appetite,  and  a 
bad  taste  in  the  mouth,  small  doses  ('/go 
grain)  of  strychnine  given  two  or  three 
times  daily  will  often  act  as  well  as  a 
mercurial,  restoring  the  bile  and  correct- 
ing the  other  symjitoms. 

Great  care  should  be  taken  in  adminis- 
tering strychnine  to  patients  who  have 
arrived  at  the  degenerative  age,  esijocially 
in    cases    of    cirrhotic    Bright's    disease, 
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chronic  gout,  and  syphilis,  or  when  a  pa- 
tient has  thickened  and  tortuous  blood- 
vessels, or  even  when  there  has  been  an 
hereditary  tendency  to  apoplexy.  L. 
Grant  (Lancet,  Apr.  28,  1900). 

In  the  vomiting  of  phthisis  strychnine 
is  one  of  the  hest  agents  at  our  com- 
mand. 

Epidemic  diarrhoea  and  dysentery  are 
frequently  controlled  by  strychnine. 

In  acute  and  chronic  alcoholism 
strychnine  is  a  valuable  remedy.  The 
administration  of  small  doses  will  con- 
trol the  morning  vomiting  and  dyspepsia, 
will  check  the  tremor  of  chronic  alco- 
holics in  the  forming  stage  of  delirium 
tremens,  and  will  remove  the  depression 
due  to  abstinence  from  alcoholics.  The 
hypodermic  injection  of  Vao  to  V20 
grain,  three  or  four  times  daily  for  a 
week,  or  possibly  two,  will  remove  the 
craving  for  stimulants  and  counteract 
the  vasomotor  paralysis  to  which  the  in- 
jurious effects  of  alcohol  are  due. 

In  constipation  due  to  atony  of  the 
muscular  coat  of  the  bowel  strychnine  is 
beneficial  when  added  to  purgative  pills. 
Nervous  Disokdees. — Strychnine  is 
valuable  in  functional  nervous  atony  or 
depression,  but  is  harmful  in  organic  dis- 
ease during  the  period  of  acute  inflam- 
mation or  in  acute  infantile  palsy. 

In  acute  or  subacute  neuritis  the  use 
of  strychnine  is  harmful,  as  the  nerves 
are  already  inflamed. 

In  progressive  lead  palsy  large  doses  of 
strychnine  will  check  the  progress  of  the 
disease;  potassium  iodide  taken  concur- 
rently will  hasten  the  elimination  of 
the  lead. 

Amaurosis  due  to  the  excessive  use  of 
alcohol  or  tobacco  is  particularly  amen- 
able to  strychnine.  Beginning  with  V40 
grain,  the  dose  may  be  gradually  in- 
creased to  Vs  or  Ve  grain;  improvement 
may  not  be  apparent  until  the  larger 
doses   have    been   reached.      Eye-strain 


from  insufficiency  of  the  ocular  muscles 
may  be  relieved  by  strychnine.  (See 
Nux  Vomica.) 

After  the  occurrence  of  brain-lesions, 
strychnine  may  be  employed  to  main- 
tain the  nutrition  of  the  paralyzed  limb; 
but,  if  palsy  is  due  to  a  disease  of  the 
trophic  cells  of  the  cord,  little  benefit 
will  result  save  the  stimulation  of  the 
remaining  cells.  Used  too  early  in  cere- 
bral paralysis,  especially  when  due  to 
haemorrhage,  it  may  do  serious  harm; 
and  in  the  early  stages  of  organic  disease 
it  may  be  decidedly  harmful,  especially 
in  large  doses. 

In  hemiplegia  when  degeneration  has 
not  set  in  and  the  paralyzed  muscle  is 
not  completely  relaxed,  strychnine  is  an 
efficient  remedy;  it  is  of  no  avail  in 
recent  cases  or  when  electrical  contrac- 
tility is  lost.  Strychnine  should  never 
be  used  during  the  presence  of  acute 
symptoms  of  congestion  or  inflammation 
of  either  the  spinal  cord  or  of  its  me- 
ninges. 

In  tremors  and  ataxic  movements  of 
various  kinds  (but  not  in  locomotor 
ataxia),  and  also  in  chorea,  epilepsy,  and 
idiopathic  tetanus  strychnine  will  be 
found  of  value. 

Strychnine  is  highly  efficient  in  many 
forms  of  neuralgia,  especially  visceral 
(gastralgia,  hepatalgia,  etc.),  and  also  in 
infra-orbital  and  other  neuralgias  ac- 
companying anaemia  and  general  de- 
bility, in  all  of  which  small  doses  (Vioo 
grain)  should  be  exhibited. 

Hypodermic  injections  of  very  large 
doses  of  sulphate  of  strychnine  are  of 
value  in  tic  douloureux.  The  injections, 
once  a  day,  should  begin  with  Vs»  grain 
and  be  rapidly  increased  to  Vt  or  '/• 
grain.  Usually  the  injections  should  be 
discontinued  after  five  or  six  weeks' 
usage,  but  repetition  may  be  required 
once  or  twice  again.  On  discontinuing 
the  strychnine,  iodide  of  potassium, 
nitroglycerin,  or  other  drugs  should  be 
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ordered.  Rest  in  bed  with  freedom  from 
care  are  enjoined  during  treatment.  C. 
L.  Dana  (Va.  Med.  Monthly,  May  22, 
'96). 

Local  paralysis  and  diphtheritic  pa- 
ralyses are  amenable  to  strychnine  in- 
ternally administered. 

Pulmonary  Disorders.  —  In  pneu- 
monia, and  in  other  acute  diseases, 
threatened  collapse  may  be  averted  by 
hypodermic  injections  of  strychnine 
(V30  to  V4  grain);  the  beneficial  effect 
will  be  improved  by  the  addition  of  atro- 
pine sulphate  (V,5o  to  Vioo  grain)  to 
each  injection.  Habershon  (St.  Bar- 
tholomew Hosp.  Keports,  '86),  Kidd 
(London  Pract.,  Sept.,  '94),  and  Hare 
(Ther.  Gaz.,  Apr.,  '95)  testify  to  the 
value  of  strychnine  in  pneumonia. 

Dyspncea  from  any  cause — winter 
cough  or  bronchorrhoea  in  the  aged,  em- 
physema, and  phthisis — is  relieved  by 
strychnine. 

The  value  of  strychnine  in  the  treat- 
ment of  phthisis  has  been  fully  set  forth 
by  Thomas  J.  Mays,  of  Philadelphia 
(Jour.  Amer.  Med.  Assoc,  Oct.  10,  '96; 
N.  Y.  Med.  Jour.,  Oct.  27,  '96).  He  re- 
gards the  state  of  the  nervous  system  as 
an  important  factor  in  giving  rise  to  pul- 
monary tuberculosis,  and  concludes  that 
no  drug  compares  favorably  with  strych- 
nine in  the  treatment  of  this  disease.  He 
begins  with  Vj,  grain,  given  four  times 
a  day;  give  this  for  a  week  and  increase 
it  to  ^/„^  grain  for  another  week;  during 
the  next  give  Vjo  grain;  the  following 
week  raise  the  dose  to  about  '/,„  grain; 
and  so  on  until  the  signs  of  beginning 
strychnine  into.xication  appear  (usually 
when  V,2  or  '/s  grain  is  reached).  The 
object  is  to  impress  tlio  nervous  system 
with  the  full  stimulant  effect  of  this 
drug,  keeping  the  strychnine  up  to  the 
highest  level  of  safety,  but  shunning  the 
point  where  its  stimulus  extends  into  the 
region  of  tetanus  or  paralysis.     At  this 


point  he  reduced  the  dose  from  Vs  grain 
to  V16  grain  and  then  gradually  increases 
it  again,  alternately.  Given  in  this  way 
the  symptoms  and  general  condition  of 
the  patient  will  improve  in  every  way. 

The  plan  personally  pursued  in  giving 
strychnine  is  as  follows:  As  a  rule,  1 
grain  is  divided  into  thirty  or  thirty-two 
doses,  and  one  dose  administered  four 
times  a  day.  This  lasts  one  week,  and 
the  following  week  I '/»  grains  are  di- 
vided and  given  in  the  same  manner. 
After  this,  instead  of  increasing  the  drug 
a  quarter  of  a  grain,  as  in  the  first  week, 
it  is  augmented  to  only  an  eighth  of  a 
grain  every  week  until  the  line  of  toler- 
ation of  the  drug  is  approached.  Tliis 
is  most  often  shown  by  slight  twitching 
in  a  leg,  bj'  a  tendency  to  stiffness  of 
the  lower  jaw,  or  by  a  fullness  in  or 
drawing  of  the  neck.  After  this  a  some- 
what smaller  dose  is  given  for  two  weeks 
or  a  month,  and  then  an  effort  is  made 
to  push  it  too  near  a  point  of  physiolog- 
ical toleration;  or  a  retreat  is  made  to 
a  point  near  the  initial  dose,  and  this  is 
gradually  increased  until  the  line  of 
toleration  is  again  in  sight.  The  dose  is 
diminished  and  the  previous  steps  are 
repeated  again  and  again. 

The  greatest  value  of  strychnine  lies 
not  so  much  in  its  power  of  acting  as  a 
temporary  expedient  as  it  docs  in  being 
a  permanent  stimulant  to  the  llesh-  and 
vigor-    making    functions    of    the    body. 
Thomas  J.  Mays  (N.  Y.  Med.  Jour.,  Oct. 
8,  '98). 
Surgical  Shock. — Strychnine  is  very 
valuable   in   the   treatment   of  surgical 
shock.     In  severe  cases  as  much  as  V< 
grain  may  be  given  by  hypodermic  injec- 
tion. 

Strychnine  hypoderinically  in  the  dose 
of  'Am  grain  is  valuable  in  the  grave 
form  of  aapby.\ia  neonatorum,  .\ftcr  the 
administration  of  the  strychnine  acces- 
sory methods  of  treatment  may  be  em- 
ployed. Fry  (Amer.  Jour,  of  Obstet., 
Apr.,  '98). 

Antidotal  Uses. — Strychnine  is  a 
valuable  antidote  in  poisoning  l)y  cliloral, 
physostigma,  and  opium,  in  tlie  latter 
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case  being  better  than  belladonna.  It  is 
also  useful  in  all  cases  of  narcotic  poison- 
ing, where  respiratory  failure  is  immi- 
nent or  present.  In  chloroform  poison- 
ing the  hypodermic  injection  of  '/lo 
grain  is  advised,  and  this  to  be  repeated 
in  ten  minutes  if  no  effect  has  been  pro- 
duced. 

C.  Sumner  Witherstixe, 

Philadelphia. 

SULPHONAL.  —  Sulphonal  (sulf onal, 
di-ethyl-sulphone-di-methyl-methane)  is 
obtained  from  anhydrous  acetone  by 
anhydrous  ethyl-mercaptane  with  a 
stream  of  dry  hydrochloric-acid  gas.  It 
occurs  in  thick,  tasteless,  odorless,  color- 
less prisms,  soluble  in  65  parts  of  cold 
and  in  2  parts  of  boiling  alcohol,  in  135 
parts  of  ether,  in  500  parts  of  cold  and  in 
15  parts  of  boiling  water.  Sulphonal  is 
not  affected  by  any  of  the  ordinary  acids, 
alkalies,  or  oxidizing  agents  either  in  the 
cold  or  when  warm,  and  is  a  very  stable 
compound.  This  substance  was  intro- 
duced by  E.  Baumann  in  1886,  and 
clinically  reported  upon  by  A.  Kast  in 
1888,  as  an  hypnotic  in  doses  of  from 
15  to  45  grains.  On  account  of  its  in- 
solubility and  slow  rate  of  absorption 
when  given  in  capsules  or  suspended  in 
mucilage  or  simple  elixir,  it  has  been 
suggested  that  it  be  administered  in  hot 
broth,  coffee,  or  milk.  Stewart  suggests 
that  at  bed-time  the  sulphonal  be  com- 
pletely dissolved  in  boiling  water,  and 
drunk  as  soon  as  it  has  been  cooled  to  a 
temperature  which  can  be  borne,  before 
precipitation  occurs.  This  solution  may 
be  flavored  with  creme  de  menthe. 

Physiological  Action. — The  symptoms 
produced  by  sulphonal  in  man  by  even 
large  therapeutic  doses  are  simply  quiet 
sleep,  without  any  disturbance  of  di- 
gestion, pulse,  or  temperature,  out  of 
which  the  patient  wakes  after  some  hours 


in  his  normal  condition,  or  occasionally 
with  a  certain  amount  of  giddiness  and 
lack  of  mental  tone.  It  seems  doubtful 
whether  any  single  dose  of  sulphonal  will 
cause  death  in  the  robust  adult;  cer- 
tainly enormous  doses  have  been  taken 
and  survived  (Wood).  Kast  affirms  that 
the  blood-pressure  is  not  altered  by  doses 
which  produce  sleep,  and  in  the  experi- 
ment of  William  F.  Shick,  of  Easton, 
Pa.,  there  was  even  pronounced  rise  of 
the  arterial  pressure,  the  cause  of  which 
was  not  determined;  as  no  experiments 
were  made  upon  curarized  animals,  the 
rise  in  the  blood-pressure  may  have  been 
jiroduced  by  the  failure  of  respiration 
(Wood).  Shick  states  that  sulphonal  in 
moderate  doses  produced  relaxation  of 
the  muscles  and  a  staggering  gait,  but 
had  no  influence  upon  the  motor  or  sen- 
sory nerves  nor  upon  the  muscles. 

The  reflex  activity  is  markedly  di- 
minished by  sulphonal,  which  is  prob- 
ably a  direct  depressant  to  the  spinal 
cord;  but  Shick  states  that  in  some  of 
his  experiments  the  reflex  activity  was 
increased,  and  that  the  decline  of  the 
reflexes  is,  in  fact,  due  to  stimulation 
of  Setschenow's  centre.  Kast  found 
neither  microscopical  nor  spectroscop- 
ical  blood-changes  in  animals  acutely 
poisoned  by  sulphonal.  When  taken  in 
large  amount,  sulphonal  is  eliminated, 
in  part  by  the  kidneys  unchanged,  but 
the  greater  portion  of  it  appears  to  be 
eliminated,  according  to  Smith,  of  Lon- 
don (London  Pract.,  Jan.,  '89),  in  the 
form  of  an  organic  sulphur  compound, 
probably  ethyl-sulphonic  acid.  The 
same  experimenter  found  that  moderate 
doses  increased  the  amount  of  urea  and 
the  quantity  of  urine  excreted,  but  to 
so  slight  a  degree  that  it  does  not  appear 
that  in  such  doses  the  destruction  of 
nitrogenous  tissue  is  materially  affected. 
The  phosphates  in  the  urine  are  said  by 
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some  observers  to  be  increased  by  small 
and  decreased  by  large  doses  of  this  drug. 
The  color  of  the  urine  is  apt  to  be 
changed  to  a  reddish  brown  by  the  pres- 
ence of  a  coloring  matter  which  is  closely 
allied  to  and  has  been  generally  supposed 
to  be  identical  with  ha3matoporphyrin. 
The  two  substances  are  identical  by  al- 
most every  test,  but  the  spectroscope  re- 
veals a  difference. 

W.  Morro  (Deut.  med.  Woch.,  No.  34, 
'9-1)  concludes  from  experiments  that 
sulphonal  is  not  destroyed  in  the  organ- 
ism, but  is  eliminated  in  the  urine,  from 
which  it  can  be  separated  in  a  crystalline 
condition.  The  quantity  eliminated  in- 
creases day  by  day  while  it  is  being  ad- 
ministered, and,  in  general,  if  its  use  be 
discontinued,  three  days  must  elapse  be- 
fore the  sulphonal  accumulated  in  the 
body  will  be  eliminated. 

This  drug,  therefore,  has  a  cumula- 
tive and  prolonged  action.  It  would 
seem  that  sidphonal  chiefly,  if  not 
wholly,  affects  the  cerebral  centres,  and 
a  large  number  of  the  symptoms  pro- 
duced— such  as  somnolence,  stupor,  dis- 
inclination to  mental  or  physical  effort, 
muscular  weakness,  inco-ordination  and 
]iaresis,  diplopia,  aphasia,  and  slow  and 
weak  respiration  and  pulse — may  be  ex- 
]ilained  by  the  theory  that  the  irritability 
of  the  central  nervous  system  is  ob- 
tiinded  by  its  action  (M.  L.  Foster). 

Poisoning  by  Sulphonal.  —  Disagree- 
able after-effects  have  followed  the  use  of 
sul|)honal  in  ordinary  therapeutic  doses. 
In  the  report  of  the  Therapeutic  Com- 
mittee appointed  by  the  British  Medical 
Association  to  investigate  the  utility  of 
various  hypnotics  these  untoward  effects 
are  summarized  as  follows: — 

■'In  G  out  of  10  cases  in  which  20 
grains  had  been  given  disagreeable  after- 
•cffccts  were  noted:  drowsiness  next  day 
was  noted  fi  times,  giddiness  4  times,  and 


headache  and  inco-ordination  of  gait 
each  twice.  In  4  cases  where  10  grains 
has  been  given  drowsiness  was  noticed 
once;  in  5  cases  with  15  grains  drowsi- 
ness was  noticed  twice  and  giddiness 
twice;  with  25  grains  (4  cases)  drowsi- 
ness was  noticed  twice,  giddiness  once, 
headache  once.  In  7  cases  with  30 
to  60  grains  drowsiness  was  noticed  4 
times,  giddiness  twice,  inco-ordination  of 
gait  and  vomiting  each  once." 

Although  sulphonal  is  claimed  by 
many  to  be  an  absolutely  safe  hypnotic, 
there  are  numerous  cases  of  death  on 
record,  some  as  the  result  of  moderate 
doses.  The  most  striking  of  these,  per- 
haps, is  reported  by  Pettit  (Med.  News, 
Aug.  10,  '89).  A  woman,  28  years  old, 
suffering  from  melancholia  and  hyster- 
ical manifestations,  but  not  known  to 
have  any  organic  disease,  took  30  grains 
of  sulphonal  in  two  equal  doses,  an  hour 
and  a  quarter  apart.  She  slept  for  12 
hours  and  then  could  be  roused  and 
could  swallow,  but  somnolence  increased 
for  the  next  12  hours.  The  pupils  be- 
gan to  contract  18  hours  after  the  last 
dose.  At  the  end  of  40  hours  the  tem- 
perature liegan  to  rise,  and  the  patient 
died  in  spite  of  active  treatment. 

Rehm  (Berl.  klin.  Woch.,  No.  16,  '89) 
reports  a  case  in  which  a  patient  nar- 
rowly escaped  death  as  the  result  of  tak- 
ing 18  grains  for  three  successive  days. 
Eeinfuss  (Wiener  mod.  Blatt.,  Jan.  7, 
'92),  Stern  (Wiener  med.  Woch.,  No.  10, 
'9  1).  ITorting  (Allg.  Zeit.  f.  Psych.,  B. 
T)!,  II.  1,  '94),  and  others  report  fatal 
cases.  The  cases  of  Stern  and  Ilerting 
were  instances  of  chronic  poisoning; 
they  had  been  under  treatment  for  some 
time,  and  has  been  apparently  benefited 
by  the  drug  up  to  the  time  of  the  ap- 
jicaranco  of  the  toxic  symptoms. 

The  recorded  CBacs  of  sulphonal  poison- 
ing have   been   in   women    for   the   most 
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part.  Among  twenty-one  cases,  Schulz 
found  that  twenty  were  in  women,  and 
all  observers  have  found  that  the  victims 
of  sulphonal  poisoning  were  anaemic  to  a 
certain  degree.  The  inference  seems 
reasonable  that  certain  conditions  of  the 
blood,  such  as  chlorosis,  have  a  direct 
connection  with  the  supervention  of  toxic 
phenomena  under  the  use  of  sulphonal. 
PoUitz  (Wiener  klin.  Woch.,  June  9,  '98). 
Since  the  drug  was  introduced  by  Kast 
in  1888,  30  fatal  cases  and  about  50  non- 
fatal severe  cases  have  been  described, 
all  chronic  in  character,  and  mostly  in 
lunatic  asylums.  The  amount  necessary 
to  cause  poisoning  varies  extremely — 
1500  grammes  in  6  years,  224  grammes 
in  205  daj-s,  893  grammes  in  971  days, 
128  grammes  in  91  days,  and  similar 
amounts  have  frequently  been  taken 
without  any  ill  efl'ects.  On  the  other 
hand,  death  has  occurred  after  10 
grammes  in  one  month  and  90  grammes 
in  three  months,  and  severe  poisoning 
after  180  grammes  in  270  days,  132 
grammes  in  120  days,  and  so  on.  Poison- 
ing, therefore,  does  not  depend  directly 
on  the  amount  taken,  but  probably  to  a 
large  extent  on  the  circumstances  of  the 
individual.  Women  are  more  commonly 
afTeeted  than  men,  and  poor  diet,  age, 
and  debility  all  increase  the  tendency. 
Constipation  specially  favors  poisoning. 
Sulphonal  should  never  be  given  continu- 
ously, and  its  administration  should  be 
interrupted  every  five  to  seven  days  or 
thereabouts.  Dietrich  (Tlier.  Monats., 
Apr.,  1900). 

The  various  symptoms  of  sulphonal 
poisoning,  though  all  are  not  usually 
present  in  any  one  case,  are:  drowsiness, 
stupor,  muscular  inco-ordination,  inca- 
pacity for  physical  or  mental  exertion, 
tinnitus  aurium,  headache,  vertigo,  par- 
tial loss  of  the  reflexes,  nausea,  vomiting, 
constipation,  sometimes  diarrhoea,  ataxic 
nervous  troubles,  diplopia,  muscular 
tremor  or  paresis,  ptosis,  cedema  of  the 
eyelids,  slow  and  weak  (possibly  ster- 
torous) respiration,  slow  pulse,  elevation 
of  temperature,  general  anaesthesia,  red- 
dish-brown urine,   urine  diminished   or 


suppressed,  aphasia,  and  cyanosis.  Death 
results  from  failure  of  respiration  pre- 
ceded by  deep  unconsciousness.  In  sev- 
eral fatal  cases  motor  paralysis  appeared 
to  be  the  most  prominent  symptom 
(Foster). 

Treatment  of  Poisoning  iy  Sulphonal. 
— Recovery  is  usually  most  rapid  in  the 
non-fatal  cases  of  poisoning,  if  the  pa- 
tient is  thoroughly  purged  (Foster). 
Great  good  has  seemed  to  have  been  pro- 
duced by  the  free  use  of  warm  water, 
which  should  be  given  as  largely  as  can 
be  taken  by  the  mouth,  and  also  by  in- 
jection into  the  rectum,  with  the  hope 
of  flushing  the  kidneys  and  aiding  them 
in  throwing  off  the  poison  (H.  C.  Wood). 

The  most  important  point  in  the  treat- 
ment of  poisoning  from  the  disulphones 
is  the  prophylaxis.  It  is  not  an  uncom- 
mon practice  for  the  sick  woman  to  be 
given  a  prescription  for  sulphonal  to  be 
taken  at  her  own  discretion,  the  doctor, 
perhaps,  not  seeing  the  patient  for  several 
weeks  at  a  time.  Such  a  course  seems- 
most  reprehensible,  considering  the  in- 
sidiousness  of  the  onset  of  the  intoxica- 
tion and  the  fatal  results  when  once  th& 
poisoning  is  established. 

Another  important  precaution  to  be 
adopted  is  to  see  that  the  poison  is  not 
allowed  to  accumulate  in  the  body.  Sim- 
ply stopping  the  remedy  for  a  few  days 
will  not  suffice.  The  interruption  should 
be  for  at  least  one  week,  and  the  in- 
testinal canal  should  be  thoroughly 
cleared  out.  In  chronic  sulphonal  poison- 
ing after  the  discovery  of  the  trouble  the 
poison  is  to  be  stopped  immediately  and 
absolutely;  if  an  hypnotic  is  necessary, 
morphine,  combined  with  hyoscine,  or 
small  doses  of  chloral  may  be  given.  The 
first  thing  to  be  done  is  to  empty  the 
bowels  thoroughly  and  promptly.  The 
importance  of  this  cannot  be  too  strongly 
insisted  on. 

After  emptying  the  bowels  the  most 
promising  treatment  of  disulphone  in- 
toxication is  that  of  Miiller.  Sodium 
bicarbonate  formed  the  chief  reliance  of 
this  investigator;    but  any  other  antacid. 
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as   magnesium    carbonate,    may    be    em- 
ploj-ed.     Large  amounts  of  water  should 
be  introduced  into  the  circulation,  both 
by  the  intestinal  tract  and  by  the  sub- 
dermal  tissues,  in  order  to  aid  the  elimi- 
nation of  the  poison.     The  convalescence 
is    likely    to    be    very   slow,    often    last- 
ing  several   months.      H.    C.    Wood,   Jr. 
(Merck's  Archives,  Nov.,  '99). 
Therapeutics. — Sulphonal  is  a  power- 
ful hypnotic,  having  little  or  no  anal- 
gesic effects  and  ranking  below  chloral 
in  power  and  certainty  of  action  and 
above  paraldehyde.     It  will  sometimes 
succeed  when  the  other  hypnotics  fail. 

In  functional  nervous  insomnia  sul- 
phonal is  valuable  as  an  hypnotic  except 
when  the  presence  of  advanced  organic 
disease  of  the  heart  is  the  cause  of  the 
wakefulness,  in  which  case  it  is  danger- 
ous. When  sleeplessness  is  due  to  pain, 
sulphonal  is  generally  useless.  In  the 
insomnia  of  insanity  it  generally  acts 
well,  producing  sleep  by  night  and  quiet- 
ness during  the  day. 

Sulphonal  has  been  suggested  as  a 
remedy  in  epilepsy,  hiccough,  chorea, 
and  nocturnal  cranijjs  on  account  of  its 
action  upon  the  reflexes. 

In  phthisis  8  grains  of  sulphonal  are 
said  to  ])revent  night-sweats  as  effectively 
as  atropine,  and  to  exert  this  effect  for 
a  longer  time. 

In  diabetes  it  has  been  found  to  cause 
a  diminution  of  the  sugar  in  the  urine; 
but  the  effect  is  only  temporary,  as  the 
sugar  reappears  upon  the  withdrawal  of 
the  dnig. 

Bad  results  have  followed  the  use  of 
sulphonal  in  angina  pectoris;  it  is 
contra-indicated  in  that  disease,  and  also 
when  tliere  is  any  congestion  or  inflam- 
iiiiition  of  the  kidneys. 

C.    SUMXER    WlTI!i:TiSTI\K, 

Philadelpliia. 

SULPHUR.— Sulpluir  is  a  non-metal- 
lie,  solid  element  found   native  in  the 


western  United  States,  Mexico,  Iceland, 
and  in  the  West  Indies,  but  more  abun- 
dantly in  Sicily  and  Italy,  whence  the 
commercial  supply  chiefly  comes.  It  is 
widely  distributed  in  nature,  in  the 
neighborhood  of  extinct  volcanoes  and 
in  combination  with  metallic  bases  as 
sulphides,  especially  copper  and  iron 
pyrites.  It  is  an  important  constituent 
of  certain  native  mineral  springs  which 
furnish  sulphurated  waters.  When 
fused  and  cast  into  rolls  or  cylinders  it  is 
popularly  known  as  brimstone.  As  it 
occurs  in  nature,  it  forms  yellow,  trans- 
parent, rhombic  crystals.  Sulphur  emits 
a  peculiar  odor  when  rubbed,  and  has  a 
very  faint  taste.  It  is  insoluble  in  water, 
but  soluble  in  benzin,  benzene  (benzol), 
turpentine,  ether,  chloroform,  carbon 
disulphide,  the  fixed  and  volatile  oils, 
and  in  boiling  alkaline  solutions.  Sul- 
phur should  never  be  triturated  with  any 
chlorate,  as  they  form  an  explosive  mixt- 
ure. 

Sulphur  per  se  is  official  in  three 
forms:  sublimed,  precipitated,  and 
washed  sulphur.  The  iodide  (containing 
20  per  cent,  of  washed  sulphur  and  80 
per  cent,  of  iodine),  crude  sulphurated 
lime,  and  sulphurated  potash  are  also 
official. 

Washed  sulphur  (sulphur  lotum,  U. 
S.  P.)  occurs  as  a  fine,  yellow,  dry  pow- 
der, without  odor  or  taste. 

Precipitated  sulphur  (lac  sulphuris,  or 
milk  of  sulphur;  sulphur  prrecipitatum, 
U.  S.  P.)  occurs  as  a  fine,  amorphous, 
pale-yellow  powder. 

Sublimed  sulphur  (flowers  of  sulphur; 
sulpluir  subliniatum,  U.  S.  P.)  occurs  as 
a  fine,  yellow  powder,  having  a  faint 
odor. 

Iodide  of  sulphur  (sulphur  subiodide; 
sulphuris  iodidum,  U.  S.  P.)  occurs  in 
grayish-black  masses,  having  a  metallic 
lustre  and  the  odor  of  iodine.    It  is  solu- 
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ble  in  carbon  disulphide,  and  in  60  parts 
of  glycerin.  It  should  be  kept  cool  and 
in  glass-stoppered  bottles. 

Sulphurated  lime  (calcic  liver  of  sul- 
phur; liver  of  lime;  calx  sulphurata, 
U.  S.  P.)  occurs  as  a  grayish-white  pow- 
der, having  the  odor  of  sulphurated 
hydrogen,  and  an  unpleasant  alkaline 
taste.  It  is  soluble  in  glycerin,  and  in 
boiling  water  with  partial  decomposition. 

Sulphurated  potash  (so-called  "potas- 
sium sulphide;  liver  of  sulphur;  potassa 
sulphurata,  U.  S.  P.)  occurs  as  a  hard, 
brittle,  brownish  substance,  having  a 
faint,  sulphurated-hydrogen  odor,  and 
a  bitter,  alkaline  taste.     It  is  soluble  in 

2  parts  of  water,  and  is  incompatible 
with  acids,  alcohol,  etc.  Even  carbon 
dioxide  precipitates  sulphur  from  it  in 
solution. 

Preparations  and  Doses. — Sulphur  lo- 
tum  (U.  S.  P.),  15  to  90  grains. 

Pulvis  glycyrrhizffi  comp.  (IT.  S.  P.), 
V2  to  2  drachms.    (See  Licorice.) 

Unguentum  sulphuris,  U.  S.  P. 
(washed  sulphur,  30  per  cent.). 

Sulphur  prfficipitatum  (U.  S.  P.),  15 
to  90  grains. 

Sulphur  sublimatuni  (U.  S.  P.),  1  to 

3  drachms. 

Sulphuris  iodidum  (U.  S.  P.),  1  to  4 
grains. 

Calx  sulphurata  (IT.  S.  P.),  V,„  to  1 
grain.    (See  Calcium.) 

Potassa  sulphurata  (U.  S.  P.),  '/„  to  5 
grains. 

Physiological  Action.  —  Sulphur  has 
little  or  no  effect  when  applied  locally, 
but  combination  with  fats,  as  in  oint- 
ment, makes  it  at  once  active;  inflamma- 
tion of  the  skin  may  follow  its  continued 
use  in  concentrated  form.  Taken  inter- 
nally it  is  dissolved  by  the  alkaline  in- 
testinal juices,  to  some  extent,  and  ab- 
sorbed. It  has  been  detected  in  the 
milk,  sweat,  urine,  and  even  the  breath 


of  persons  taking  it.  It  is  supposed  to 
undergo  oxidation  in  the  system.  In 
sufficient  quantity,  sulphur  acts  as  a 
mild  laxative,  producing  soft,  semiliquid, 
feculent  stools,  accompanied  with  con- 
siderable sulphurated-hydrogen  gas.  Its 
continued  use  has  probably  an  effect 
upon  nutrition:  the  secretions  generally 
are  increased.  It  appears  to  have  an 
especial  action  upon  the  skin  and  mu- 
cous membranes. 

Poisoning  by  Sulphur. — Poisoning  by 
this  drug  is  rare,  but  poisonous  effects 
have  been  observed  from  the  ingestion 
and  from  the  external  use  of  sulphur. 
The  sj'mptoms  of  poisoning  are  nausea, 
dysentery,  tonic  contraction  of  the  mus- 
cles of  the  extremities,  the  appearance 
of  fever,  and  painful  urination.  In  one 
case  thpre  was  extreme  prostration,  a 
sulphurous  breath,  clammy  perspiration, 
vomiting  and  purging,  and  intestinal 
colic.  Such  symptoms  of  irritant  poison- 
ing are  due,  without  doubt,  to  the  pres- 
ence in  the  sulphur  of  a  large  quantity 
of  sulphuric  acid  (H.  C.  Wood).  The 
treatment  of  such  poisoning  would  be 
that  of  poisoning  by  sulphuric  acid:  the 
administration  of  chalk,  magnesia  or 
soap  with  demulcent  drinks,  and  opium 
to  allay  pain  and  control  peristalsis. 

Therapeutics.  —  Gastho- Intestinal 
Diseases. — Sulphvir  has  been  used  as  a 
laxative  in  cases  of  haemorrhoids  and  in- 
testinal obstruction  on  account  of  the 
pulpy,  soft  stools  which  it  induces.  It 
is  also  a  favorite  laxative  in  cases  of 
chronic  rheumatism. 

In  diarrhoea  with  offensive  watery 
stools  of  scrofulous  children  and  in  dys- 
enteric diarrhoea,  minute  doses  of  sul- 
phur have  been  beneficial. 

In  disordered  or  suspended  hepatic 
function  sulphur,  in  doses  of  5  to  20 
grains,  has  restored  that  function. 

Biliary    colic    due   to    impacted    gall- 
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stones  has  been  relieved  by  daily  doses 
of  5  grains. 

LiTH^Mic  Disorders. — Sulphur  has 
been  used  largely  in  the  treatment  of 
rheumatism  and  gout.  In  lumbago  and 
sciatica  the  flowers  of  sulphur  may  be 
applied  to  the  affected  part,  retained  by 
a  suitable  bandage.  It  may  also  be  ap- 
plied as  a  thick  paste  for  the  relief  of 
sciatica,  as  suggested  by  de  Mussy;  one 
night's  use  generally  suffices.  In  mus- 
cular rheumatism  small  doses  of  sulphur 
are  advised,  in  conjunction  with  iodine 
or  arsenic. 

Respiratory  Disorders.  —  Insuffla- 
tions of  powdered  sulphur  have  been  ad- 
vised as  an  etHcient  remedy  in  croup. 

Chronic  bronchitis,  in  many  cases,  is 
amenable  to  sulphur.  G.  See  recom- 
mends the  following:  Precipitated  sul- 
phur, 50  grains;  extract  of  belladonna- 
leaves,  1  grain;  Dover's  powder,  5  grains; 
sugar,  20  grains;  to  be  dispensed  in  ten 
capsules,  two  to  ten  being  taken  daily  as 
required. 

The  following  are  indications  for  the 
use  of  sulphur-waters:  1.  Chronic  ca- 
tarrh of  the  respiratory  organs,  depend- 
ent more  upon  venous  hypera?mia  and 
unaccompanied  by  any  special  compli- 
cation. 2.  Circulatory  disturbances  in 
the  abdomen  and  the  gastric  and  in- 
testinal disorders  evoked  by  them.  3. 
Various  exudative  processes  in  joints, 
muscles,  and  bones,  defective  callous 
formation  after  fractures,  chronic  peri- 
ostitis, caries,  and  necrosis,  callous  ulcers, 
tendo-vaginitis,  and  deficient  mobility 
after  various  injuries  in  which  surgical 
interference  is  not  indicated.  4.  Chronic 
phlebitis,  periphlebitis,  and  inflamma- 
tions of  the  skin.  5.  Various  forms  of 
chronic  rheumatism,  gout,  and  rheumatic 
and  nervous  paralyses.  0.  Metallic  poi- 
soning, especially  by  lead  and  mercurj', 
and  its  after-efTccts.  7.  Syphilis,  sci- 
atica, and  neuralgia.  Partes  (Wien. 
med.  Presse,  No.  49,  '07). 

In  diphtheria  insufflations  of  suljjhur 
have  been  used  with  apparent  benefit. 


Sulphur  dio.xide  easily  kills  the  diph- 
theria bacillus  whether  in  a  dry  or  moist 
condition,  but  it  is  not  to  be  relied  upon 
for  more  resistant  organisms.  F.  J.  Allan 
(Treatment,  Sept.  8,  '98). 

Cutaneous  Disorders.  —  In  scabies 
sulphur  ointment  is  one  of  the  best  rem- 
edies. It  should  be  well  rubbed  into  the 
affected  parts,  after  previous  scrubbing 
with  soap  and  hot  water. 

Sulphur-waters  are  useful  externally 
in  scabies,  acne,  furunculosis,  and  hyper- 
idrosis;  internally,  to  stimulate  the 
glands  of  the  alimentary  canal  and  to  in- 
crease the  biliary  secretion.  They  are 
especially  indicated  in  so-called  abdom- 
inal plethora,  hypera?mia  of  the  livir 
and  chronic  gout,  in  rheumatism,  rheu- 
matoid arthritis  and  chronic  catarrlial 
conditions  of  the  alimentary  canal,  tlie 
bronchi,  and  the  throat.  W.  Page  Ma\- 
(Practitioner,  Nov.,  '98). 

In  tinea  tonsurans  sulphur  ointment 
is  efhcient  after  clipping  the  hair. 

Seborrhcea,  sycosis,  chronic  eczema, 
and  psoriasis  are  benefited  by  small  doses 
of  sulphur.  Inveterate  forms  of  eczema, 
psoriasis,  impetigo,  and  prurigo  are  im- 
proved by  the  fumes  of  burning  sulphur. 

In  erysipelas,  measles,  and  small-pox 
sulphur  ointment  will  allay  the  heat  and 
congestion  and  in  small-pox  will  disin- 
fect the  pustules. 

In  diseases  of  the  nails,  when  they 
have  become  brittle,  and  covered  with 
ridges  and  white  spots,  internal  use  of 
sulphur  in  small  doses  will  frequentlv 
bring  about  a  healthy  and  polished  ap- 
pearance. 

Sulphur  in  small  doses  will  often  in- 
crease the  activity  of  the  hair-forming 
apparatus  in  cases  of  alopecia. 

In  skin  diseases  accompanied  with  in- 
filtration the  use  of  the  iodide  in  a  6-pcr- 
cent.  ointment  is  indicated. 

In  scaly  skin  diseases,  sulphurated  po- 
tassa  is  useful,  1  to  3  ounces  being  dis- 
solved in  15  gallons  of  water,  for  a  hath. 

In  suppurative  diseases,  in  acne,  boils,. 
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glandular  enlargements,  etc.,   calx  sul- 
phurata  in  small  doses  will  do  good. 

In  young  women  who  suffer  from 
acne,  particularly  about  the  menstrual 
period,  the  skin  becoming  at  this  period 
sallow  and  muddy,  Ringer  recommends 
the  following  lotion  as  one  which  is 
usually  curative:  Sublimed  sulphur,  1 
drachm;  glycerin,  1  drachm;  rose-water, 
8  ounces;  apply  as  a  wash  once  or  twice 
daily. 

Chlorosis. — In  chlorosis  when  iron  is 
not  well  borne  or  has  failed,  sulphur  has 
in  many  cases  improved  the  general  con- 
dition, so  that  iron  could  be  used  with 
success  later. 

Fumigation. — The  antizymotic  and 
antiseptic  properties  of  sulphur  have 
been  long  known.  AVhen  sulphur  is  ig- 
nited it  gives  oft'  dense  fumes  of  sulphur- 
ous-acid gas,  which  are  known  for  their 
bactericidal  action.  The  fumes  of  sul- 
phur dioxide  destroy  the  germs  of  chol- 
era, typhoid  fever,  diphtheria,  glanders, 
and  tuberculosis.  The  disinfecting 
qualities  of  this  gas  have  been  utilized 
by  sanitary  authorities  to  disinfect  rooms 
that  have  been  occupied  by  patients  suf- 
fering from  infectious  or  contagious  dis- 
eases. Prolonged  action  of  the  pure  gas 
may  destroy  germs  even  in  a  dry  at- 
mosphere, but  the  presence  of  moist- 
ure increases  its  efficacy.  Three  pounds 
of  sulphur,  moistened  with  alcohol, 
should  be  laid  in  a  pan  which  rests  on  a 
support  in  a  tub  of  water  to  prevent  fire. 
Infected  ships  may  be  treated  in  the 
same  way. 

C.  Sumner  Witherstine, 

Philadelphia. 

SUPRAEENAI  CAPSULES,  DIS- 
EASES OF. — The  disorders  of  these  or- 
gans other  than  Addison's  disease  have, 
as  yet,  received  but  little  attention. 

Haemorrhage  into  the  suprarenal  cap- 


sules may  occur  in  the  course  of  infec- 
tious diseases. 

It  is  also  observed  in  newborn  chil- 
dren. 

Tuberculosis  of  these  organs  is  not  un- 
common as  a  complication  of  tuberculous 
disease  elsewhere  in  the  organism.  (See 
Addison's  Disease,  volume  i.) 

Tumors.  — •  Yellowish  adenomata  are 
often  observed  in  these  organs;  fibro- 
mata and  lipomata  occasionally. 

Malignant  tumors  are  rarely  observed, 
but,  as  recently  shown  by  Ramsay  (Bull. 
Johns  Hopkins  Hosp.,  Jan. -Mar.,  '99), 
after  a  study  of  sixty-seven  cases,  they 
should  be  borne  in  mind  in  the  presence 
of  an  abdominal  tumor. 

Symptoms  and  Diagnosis.  —  The 
main  symptoms  of  malignant  growths 
are  rapid  loss  of  strength,  debility,  ema- 
ciation, digestive  disorders,  and  abdom- 
inal pain,  with  skin-changes  in  some 
cases.  These  are  fairly  distinct  in  some 
cases;  in  others  no  symptoms  point  to  a 
suprarenal  origin.  A  differential  diag- 
nosis must  be  made  from  other  suprar- 
enal diseases,  renal  and  hepatic  tumors, 
diseased  retroperitoneal  glands,  and  cysts 
and  growths  of  the  pancreas.  The  prog- 
nosis is  always  serious. 

The  symptoms  of  malignant  neoplasm 
of  the  suprarenal  gland  in  some  respects 
suggests  Addison's  disease,  but  the  re- 
semblance is  not  marked,  and  the  skin- 
changes  and  disturbances  of  the  circula- 
tory system  are  generally  absent.  Tuber- 
culosis, the  writer  believes,  with  Leva,  is 
more  apt  to  involve  the  sympathetic; 
hence  more  apt  to  cause  bronzing.  The 
most  frequent  symptom  (only  37  cases 
were  available  for  study  in  this  respect) 
was  marked  and  progressive  loss  of 
strength — seen  in  22  putients — accom- 
panied in  many  by  extreme  languor  and 
debility.  Emaciation  was  present  in  20. 
In  12  cases  out  of  the  37  nausea  and 
vomiting  occurred;  in  9  there  was  loss 
of  appetite,  diarrhoea  in  4,  and  constipa- 
tion in  5.     The  circulatory  system  was 
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rarely  involved.     Though  there  was  e.^c- 
tension  of  the  growth  in  the  vena  cava 
and  thrombosis  in  4  or  5  cases,  they  did 
not  suffer  from  oedema.     Pain  existed  in 
25  cases;    in  some  it  was  referred  to  the 
renal  regions  behind;    in  others  it  occu- 
pied  the   whole   back;     in   some   it   was 
in    the    epigastrium    or    hypochondrium. 
Three    out    of    the    37    showed    distinct 
bronzing  of  the  skin;    in  2  there  was  a 
peculiar   profuse   growth    of   hair.      The 
temperature    was    usually    normal,    and 
not,  as  Berdach  has  claimed,  subnormal. 
In   13   out  of   the   37   cases   the   growth 
caused    no    symptoms    referable    to    the 
suprarenal.      O.    Ramsay     (Bull.    Johns 
Hopkins  Hosp.,  Jan.,  Feb.,  Mar.,  '99). 
Etiology  axd  Pathology. — Accord- 
ing to  RoUeston  (Amer.  Jour.  Med.  Sci., 
Oct.,  '98),  the  anatomical  characters  of 
malignant    growths    are    often    haemor- 
rhagic,  with  a  tendency  to  break  down  in 
the  centre  and  form  a  pseudocyst.    Sar- 
coma is  the  more  frequent  form,  having 
been  present  in  fifteen  of  twenty-four 
cases  studied  by  him.    Men  are  somewhat 
more   frequently    affected    than    women 
(Ramsay). 

Treatment.  —  Operative  procedures 
proved  successful  in  two  of  Ramsay's 
cases,  the  principal  difficulties  met  with 
being  the  friability  of  the  tumor,  the 
great  tendency  to  haemorrhage,  and  the 
frequency  of  adhesions. 

SURGICAL  DISEASES. 

Traumatic  Fevers.  —  Traumatic  fever 
is  a  term  applied  to  those  constitutional 
disturbances  which  accompany  the  proc- 
ess of  healing  and  which  are  dependent 
upon  the  nature  of  the  changes  taking 
place  in  the  wound.  If  there  be  an  ab- 
sence of  suppuration  (primary  union),  the 
term  primary  wound  fever  is  applied;  if 
suppuration  be  present  (healing  by  gran- 
ulation), the  disturbance  is  called  second- 
ari/  vound  fever. 

Primary  Wound  Fever. — Two  types  of 
])riniaiy  wound  fever  are  observed:    (1) 

0 


aseptic  fever,  and  (2)  traurnalic,  or  sur- 
gical, fever. 

Aseptic  Fever.  —  In  the  healing  of 
aseptic  wounds  there  is  an  absence  of  in- 
flammation. There  is,  however,  a  slight 
febrile  movement,  the  temperature  rising 
3  or  4  degrees  above  normal  and  not  re- 
turning again  for  a  period  of  from  two 
to  four  days. 

There  are  but  few  symptoms,  other 
than  the  febrile  movement,  in  this  variety 
of  fever.  There  is  usually  an  absence  of 
malaise  and  delirium.  The  patients  feel 
well  and  are  able  to  sit  up  or  be  about  the 
room. 

Aseptic  fever  may  be  present  during 
the  healing  of  simple  fractures,  in  un- 
drained  wounds,  and  all  wounds — large 
or  small — which  heal  by  firet  intention. 
It  is  believed  to  be  caused  by  the  absorp- 
tion of  pyogenic  substances  derived  from 
the  broken-down  tissue  and  blood-clot, 
which  latter  contains  a  substance  known 
as  fibrin-ferment.  Fibrin-ferment  causes 
a  general  coagulation  of  blood  in  the  ves- 
sels and  death,  when  injected  into  ani- 
mals. 

Aseptic  fever  calls  for  no  treatment,  as 
it  is  of  short  duration  and  of  slight  se- 
verity. 

Traumatic,  or  Surgical,  Fever. — 
This  fever  was  well  known  before  the 
advent  of  the  antiseptic  treatment  of 
wounds,  as  more  or  less  inflammation  was 
considered  as  one  of  the  necessary  feat- 
ures of  normal  wound-healing  even  in 
the  absence  of  suppuration.  It  may  be 
observed  during  the  healing  of  wounds 
which  have  not  received  antiseptic  treat- 
ment, especially  where  the  wound  is  the 
result  of  an  injury  or  is  the  seat  of  septic 
infection. 

Symploms. — The  constitutional  symp- 
toms depend  largely  upon  the  condition 
of  the  wound  and  upon  the  degree  and 
extent  of  the  inflammation.  A  marked 
■7 
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rise  of  temperature  may  be  observed  in 
twenty-four  to  forty-eight  hours  after  op- 
eration or  injury,  accompanied  by  a  rapid 
pulse;  hot,  dry  skin;  furred  tongue; 
scanty,  high-colored  urine;  and,  at  times, 
a  mild  delirium.  The  patient  usually 
feels  very  warm  and  restless  and  com- 
plains of  great  thirst.  The  thermometer 
will  usually  indicate  a  temperature  of 
103°  F.,  or  more,  on  the  evening  of  the 
second  day.  The  following  morning  the 
temperature  will  be  slightly  lower,  but  by 
evening  it  will  have  risen  as  high  as,  or 
higher  than,  on  the  preceding  night.  On 
the  third  or  fourth  day  suppuration  is 
established,  and  the  wound  becomes  clean 
and  filled  with  granulations,  which  pre- 
vent the  absorption  of  the  pyogenic  or 
fever-producing  substances,  and  thus 
causes  the  temperature  to  decline.  The 
other  symptoms  disappear  with  the  de- 
cline in  temperature.  The  duration  of 
traumatic  or  surgical  fever  is  from  seven 
to  ten  days. 

Etiology. — This  form  is  believed  to  be 
due  to  the  absorption  of  ptomaines  which 
result  from  a  fermentative  process  in- 
duced by  the  presence  of  bacteria  in  the 
secretions  of  the  wound.  Very  few,  if 
any,  bacteria  are  found  in  the  blood  dur- 
ing this  fever.  When  free  discharge  is 
established  in  the  wound,  the  ptomaines 
are  no  longer  absorbed,  the  temperature 
falls,  and  the  symptoms  improve.  Septic 
inflammation  may  result  from  the  infec- 
tion of  retained  secretions,  from  the 
growth  of  bacteria  in  the  track  of  one  or 
more  sutures  forming  a  stitch-abscess,  or 
from  too  great  tension  upon  the  lips  of 
the  wound. 

Treatment. — A  high  temperature  asso- 
ciated with  the  other  symptoms  of  fever 
should  lead  to  the  examination  of  the 
wound,  as  to  its  condition  and  the  pres- 
ence or  absence  of  bacterial  infection. 
All  infected  areas  should  be  evacuated. 


and  infected  stitches  removed.  If  much 
inflammation  be  present  and  the  lips  of 
the  wound  are  red,  swelled,  and  tender, 
the  wound  should  be  cleansed  with  an 
antiseptic  solution  (peroxide  of  hydrogen, 
sublimate,  etc.),  and  drainage-tubes  in- 
serted, or  be  reopened  and  moist  anti- 
septic dressings  applied.  The  condition 
of  each  wound  will  determine  the  amount 
of  interference  necessary.  The  adminis- 
tration of  nervous  sedatives  or  opiates 
may  be  required  for  the  relief  of  pain  and 
insomnia. 

Secondary  Wound  Fever. — This  form 
of  fever,  sometimes  called  suppurative 
fever,  occurs  after  suppuration  is  estab- 
lished, and  is  more  marked  when  there  is 
greater  or  less  retention  of  the  pus. 

Symptoms.  —  The  constitutional  dis- 
turbance, when  suppuration  takes  place 
in  a  wound,  is  usually  profound.  There 
is  a  sudden  and  marked  rise  of  tempera- 
ture which  may  be  preceded  by  a  chill. 
If  the  abscess  is  confined  to  the  wound, 
the  pus  may  be  easily  liberated;  but,  if 
infection  of  the  surrounding  connective 
tissue  has  occurred,  the  pus  may  burrow 
in  various  directions,  usually  along  the 
lines  of  least  resistance,  which  will  neces- 
sitate the  making  of  a  number  of  coun- 
ter-openings in  order  to  check  the  sup- 
puration. The  inflammation  may  be- 
come subacute,  or  chronic,  and  continue 
for  many  weeks.  In  this  case  the  fever 
becomes  remittent  in  character,  with 
evening  rise  and  morning  fall  to  normal, 
like  hectic  fever,  which  is  a  suppura- 
tion fever  accompanying  tuberculosis. 
Marked  prostration,  with  weak,  rapid 
pulse,  and  emaciation  are  present  if  the 
suppurative  fever  continue  long.  Diar- 
rhoea and  night-sweats  are  often  present; 
septic  poisoning  or  exhaustion  may  lead 
to  a  fatal  issue  imless  the  suppuration  is 
checked.  If  the  type  be  more  chronic 
(lasting  for  months),  emaciation  will  be 
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more  gradual,  and  amyloid  degeneration 
of  the  kidneys,  liver,  and  other  internal 
organs,  and  enlargement  of  the  lymphatic 
glands  may  take  place.  ■ 

DiAGXOSis.— If  the  temperature  does 
not  fall  at  the  end  of  a  few  days  after  the 
beginning  of  the  healing  process,  but  re- 
mains high  or  ascends  higher,  it  may  be  j 
assumed  that  pus  has  formed  in  the 
wound. 

Etiology. — This  fever  is  due  to  the  \ 
absorption  of  ptomaines,  or  a  chemical  , 
poison,  developed  as  a  result  of  a  fer-  { 
mentation   induced   by  the   presence   of  i 
pyogenic  bacteria.    The  bacteria  are  not 
always  to  be  found  in  the  blood  or  tis- 
sues, and  a  decline  of  the  temperature 
immediately   follows  the  evacuation   of 
the  pus.    There  is  no  progressive  infec- 
tion of  the  system,  as  in  pyaemia. 

Progxosis. — The  prognosis  is  gener- 
ally favorable  except  when  the  fever  is 
associated  with  tuberculosis,  in  which 
case  it  is  very  unfavorable. 

Treatment.  —  In  acute  suppuration, 
evacuation  of  the  pus,  thorough  disinfec- 
tion of  the  wound  and  all  tracks  of  sup- 
puration, and  the  complete  removal  of  in- 
fected granulations  by  means  of  the 
curette  are  indicated.  Where  joints  are 
involved,  resection  must  be  considered, 
except  when  amyloid  degeneration  of  the 
kidney  is  present  (shown  by  examination 
of  the  urine),  in  which  cases  amputation 
may  ofTer  a  chance  for  prolonging  the 
life.  In  all  cases  a  nutritious  diet  and  a 
liberal  use  of  stimulants  are  especially 
needed.  Fresh  air,  and  plenty  of  it,  is  a 
great  restorative.  If  the  weather  permit, 
the  patient  may  be  placed  in  a  tent  or 
out  in  the  open  air  with  great  advantage. 

Traumatic  Delirium. — This  term  is  ap- 
plied to  those  forms  of  delirium  which 
occur  as  the  result  of  injury,  and  are  not 
due  to  alcoholism,  pyrexia,  or  the  effects 
nf  anipsthesia. 


Symptoms. — This  condition  is  usually 
marked  by  some  prsecordial  distress,  ac- 
companied by  oppressed  and  sighing  res- 
piration. The  pulse  is  soft  and  com- 
pressible, but  exceedingly  rapid  and 
bounding.  The  face  is  flushed.  The 
tongue  is  moist  and  tremulous,  and  the 
skin  is  moist.  There  may  be  vomiting. 
The  principal  feature  of  this  condition, 
however,  is  a  peculiar  delirium,  very 
closely  resembling  that  of  delirium  tre- 
mens; and  in  many  cases  the  resemblance 
is  so  close  that  it  is  often  quite  impos- 
sible to  draw  the  line  between  the  two 
conditions.  There  are  the  same  bright- 
ness of  the  eye,  heat  of  the  head,  con- 
stant and  irrepressible  muscular  action, 
and  sleeplessness  with  wandering  delir- 
ium and  rapid  succession  of  spectral  de- 
lusions, usually  of  a  frightful  and  painful 
character  (Ashhurst).  In  some  cases  the 
delirium  is  of  a  mild  character,  the  pa- 
tient being  haunted  with  extravagant 
ideas;  in  other  cases  the  patient  tries  to 
get  out  of  bed,  and  attempts  to  injure  his 
attendants  and  soon  becomes  furiously 
maniacal  (Druitt). 

Diagnosis.  —  This  condition  resem- 
bles in  many  points  tlie  effect  of  pyaamia, 
and  cannot  always  be  distinguished  from 
it;  fortunately  the  treatment  of  both  is 
similar.  Its  resemblance  to  delirium  tre- 
mens has  been  noted. 

Etiology. — This  condition  is  most  fre- 
quently seen  in  persons  of  middle  age 
and  intemperate  habits,  and  in  children 
after  capital  operations.  In  severe  trau- 
matic fever  delirium  may  be  present.  Se- 
vere burns,  scalds,  facial  erysipelas,  and 
cerebral  lesions  are  liable  to  be  accom- 
panied by  delirium.  The  scat  of  delirium 
is  in  the  cortical  gray  matter  of  the  brain. 
In  some  cases  the  delirium  is  caused  by 
cerebral  anaemia  due  to  loss  of  blood. 

Prognosis.  —  The  prognosis  will  be 
very   unfavorable   if  the   excitement   is 
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violent,  as  that  soon  leads  to  coma  and 
death.  If  the  pulse  becomes  more  tran- 
quil and  firm,  there  will  be  some  hope, 
especially  if  the  patient  sleeps.  It  some- 
times happens  that  the  mental  disturb- 
ance becomes  permanent. 

Treatment.— The  indications  are  to 
lessen  the  excitement,  promote  sleep,  and 
support  the  vital  powers.  All  local 
sources  of  irritation  should  be  removed, 
ice  applied  to  the  head,  and  bromides  and 
hypnotics  administered.  If  the  delir- 
ium is  due  to  cerebral  anemia  from 
loss  of  blood,  stimulants  may  be  freely 
given.  Opium,  generally  not  well  borne, 
should  be  given  in  repeated  small  doses 
(V4  to  ^/o  grain  every  hour  or  two),  if 
at  all,  especially  if  the  restlessness  and 
debility  are  very  great;  a  large  single  dose 
(2  to  3  grains)  may  be  required,  and 
should  be  reserved  for  violent  cases  not 
amenable  to  other  means.  Beef-tea,  milk, 
and  other  fluid  nourishment  may  be 
given.  Alcoholics  may  be  freely  given 
if  the  patient  is  an  habitual  drunkard. 
Mild  aperients  are  often  indicated.  In 
mild  cases  the  symptoms  will  subside  in  a 
day  or  two,  if  a  moderate  supply  of  stim- 
ulants be  given. 

Malignant  (Edema. — This  condition — 
known  also  as  "gangrenous  emphysema," 
"gangrene  gazeuse"  and  "gangrene  fou- 
droyante" — is  a  rapidly-spreading  gan- 
grenous inflammation  characterized  by  a 
distension  of  the  affected  tissues  with  the 
gaseous  products  of  decomposition,  due 
to  infection  by  a  special  micro-organism. 
(See  Wounds  [Septic]  and  Gangrene.) 

SYPHILIS. 

Etiology  and  Symptoms. — Syphilis  is 
due  to  the  inoculation  of  a  healthy  indi- 
vidual with  the  secretion  of  a  syphilitic 
subject  or  syphilitic  blood.  The  disease 
is  most  usually  transmitted  during  sexual 
congress,   but   is   quite   frequently   con- 


tracted in  other  ways.  The  conditions 
for  inoculation  are  such  that  the  disease 
may  be  transmitted  extragenitally  with 
great  facility.  It  occurs  through  contact 
of  the  infectious  principle  of  syphilis 
with  a  surface  in  a  healthy  individual 
from  which  the  epidermis  has  been  re- 
moved. The  removal  of  the  epidermis 
is  essential,  because  the  syphilitic  infec- 
tion has  no  corrosive  properties  per  se. 

Clinical  experiences  that  apparently 
disprove  this  assertion  are  explicable  by 
certain  additional  factors  attendant  upon 
the  exposure  to  syphilitic  infection;  thus 
if  the  syphilitic  infection  be  associated 
with  another  type  of  infection  which  pos- 
sesses specially  corrosive  properties,  the 
epithelium  may  be  destroyed  by  the  lat- 
ter, this  facilitating  the  absorption  of  the 
former.  Uncleanliness  favors  the  macera- 
tion and  removal  of  epithelium,  and  if, 
under  these  conditions,  a  syphilitic  secre- 
tion be  brought  into  contact  with  the 
part,. the  epithelium  may  be  removed  by 
causes  entirely  independent  of  the  syph- 
ilitic infection,  after  which  the  latter 
takes  effect.  When  the  syphilitic  infec- 
tion is  associated  with  chancroid — the 
most  corrosive  of  the  venereal  infections 
— the  absorption  of  the  syphilitic  virus  is 
greatly  facilitated.  Whether  there  is  any 
antagonism  between  the  chancroidal  in- 
fection and  that  of  syphilis  sufBcient  to 
offset  the  favoring  action  of  the  corrosive 
property  of  chancroid  in  the  absorption 
of  S3'philis  is  open  to  question. 

It  is  obvious  that  indiscriminate  sexual 
congress  is  the  most  potent  predisposing 
cause  of  syphilitic  infection.  Uncleanly 
habits  and  local  circumstances  favoring 
the  retention  of  secretions,  physiological 
or  pathological,  are  important  predis- 
posing causes.  AVlien  the  local  circum- 
stances favor  a  development  of  extreme 
sensitiveness  and  a  tendency  to  abrasion 
of  the  epithelium  under  slight  causes,  the 
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predisposition  to  infection  is  greatly  en- 
hanced. Extreme  length  of  prepuce  in 
the  male  and  the  labia  in  the  female  are 
important  predisposing  causes.  Alcohol- 
ism is  an  important  predisposing  cause, 
for  two  reasons:  first,  because  it  tends 
to  produce  irritability  of  the  mucous 
membranes  of  the  sexual  organs;  sec- 
ondly, because  of  its  tendency  to  produce 
moral  obliquity  and  indifference  as  to 
results  on  the  part  of  those  who  indulge 
to  excess.  In  many  instances  individuals 
while  under  the  influence  of  alcohol  con- 
tract syphilis  from  sexual  exposure  which 
would  be  abhorrent  to  the  patient  when 
in  his  or  her  normal  condition. 

Si.x  cases  of  syphilis,  in  five  of  which 
the  infection  is  attributed  to  wounds 
from  dental  instruments,  and  in  the  sixth 
case  to  an  instrument  (tonsillotome)  in 
the  hands  of  a  physician  who  never 
boiled  his  instruments.  W.  L.  Baum 
(Jour.  Anier.  Med.  Assoc,  Jan.  27,  1900). 

The  immediate  cause  of  syphilis  is  in- 
fection by  a  peculiar  morbific  principle 
contained  in  syphilitic  blood  or  the  se- 
cretion of  the  syphilitic  lesion.  This 
principle,  although  it  has  never  been 
positively  demonstrated,  is  now  quite 
generally  believed  to  be  a  germ. 

Incubation  Period  of  Syphilis. — After 
the  poison  of  syphilis  has  been  absorbed 
a  certain  period  elapses  before  its  mor- 
bid effects  become  manifest.  This  period 
last.?,  upon  the  average,  about  twenty- 
one  days,  but  varies  considerably  from 
this  in  different  cases.  Fournier  relates 
a  case  in  which  the  period  was  seventy- 
five  days;  Guerin,  one  of  seventy-five 
days;  and  the  writer  has  noted  a  case  of 
seventy  days.  Instead  of  being  pro- 
longed, the  period  may  be  shorter  than 
usual;  thus,  Hammond  relates  one  of 
three  days,  and  Dr.  Nott,  of  New  York, 
since  deceased,  reported  his  own  case  as 
developing  within  twenty-four  hours 
after  wounding  his  finger  in  operating 


upon  a  syphilitic  subject.  Tajdor  reports 
a  case  in  which  the  initial  lesion  appeared 
upon  the  second  day,  induration  upon 
the  fourth  day,  and  general  symptoms 
during  the  sixth  week.  It  may,  however, 
be  accepted,  as  a  practical  rule,  that  true 
chancre  does  not  appear  before  the  tenth 
day.  Any  sore  appearing  prior  to  that 
time  is  probably  chancroid  or  some  sim- 
ple affection,  while  any  appearing  later 
is  quite  likely  to  prove  true  chancre. 

Bacillus  of  Syphilis. — The  first  investi- 
gator whose  labors  received  any  partic- 
ular attention  was  Lustgarten,  who 
claimed  to  have  discovered  in  micro- 
scopical sections  of  chancre  and  syph- 
iloma bacilli  characterized  by  their  color, 
reaction,  form,  and  relative  position. 
These  bacilli  he  described  as  slim, 
straight,  or  somewhat  curved  little  rods, 
closely  resembling  tubercle  bacilli.  He 
claimed  that  by  his  method  of  coloring 
he  could  differentiate  the  bacilli  of  syph- 
ilis from  those  of  lepra  and  tuberculosis 
especially,  and  from  all  other  known 
pathogenic  bacteria.  The  bacillus  of 
Lustgarten,  according  to  its  discoverer, 
acts  by  incorporating  itself  with  the  white 
blood-corpuscles.  Neisser  favors  the  ba- 
cillus theory  of  syphilis.  Ehrlich  and 
Birch-Hirschfeld  also  advocate  it.  Klebs, 
Aufrecht,  Bergmann,  and,  following 
them,  Bardozi,  assert  the  existence  of  a 
peculiar  micrococcus  in  the  lymphatic 
glands  and  vessels  of  syphilitics. 

Pure  culture  of  micro-orfjiinisms  per- 
sonally obtained  from  syphilitic  tissue, 
and  especially  from  the  blood,  which, 
when  inoculated  into  animals,  presented 
a  reaction  to  human  syphilis.  WHien 
these  cultures  were  injected  into  the 
veins  of  pigs,  or  inserted  subcutancously, 
there  developed  at  the  point  of  in- 
jection a  hard  inactive  sore,  and  eight 
or  ten  days  after  the  injection  there 
appeared  on  the  skin  of  the  animal 
numerous  bright-red  spots,  which  dis- 
appeared after  about  a  week.  Rabbits 
developed  at  the  site  nf  injcclion  siiiiiliir 
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hard  sores.  Two  of  these  rabbits  were 
paired,  and  the  female  gave  birth  to  a 
litter  of  seven,  all  dead,  and  two  of  them, 
being  macerated,  greatly  resembled  in 
this  respect  syphilitic  human  embryos. 
The  cultures  were  obtained  especially 
from  the  marrow  and  epiphyseal  lines 
of  the  bones  of  children  who  had  died 
from  hereditary  syphilis.  The  material 
was  preserved  in  bouillon,  and  then 
grown  in  various  media.  In  almost  every 
Instance  there  was  found  a  variety  of 
streptobacilli  or  streptococci  which  had 
been  previously  obtained  from  the  blood 
of  patients  suffering  from  dementia  para- 
lytica and  tabes  syphilitica.  The  bacilli 
can  best  be  obtained  from  the  blood,  after 
the  administration  of  mercury  for  a  short 
time  during  the  tertiary  period.  In  the 
secondary  period  less  success  was  secured 
in  obtaining  germs  from  the  blood,  which 
was  thouglit  to  be  due  to  the  fact  that 
at  this  period  they  lie  chiefly  in  the 
skin.  Von  Niessen  (Centralb.  f.  innere 
Tiled.,  May  7,  '98). 

The  blood  of  125  syphilitics  examined 
and  the  examinations  checked  by  Pro- 
fessor Paltauf,  who  indorsed  conclusion 
that  the  organism  described  is  perhaps 
the  specific  germ  of  syphilis. 

Even  during  the  first  four  or  five  weeks 
changes  cannot  be  noticed  in  recently  in- 
fected individuals.  When  the  disease  is 
progressing  the  lymphatic  glands  are 
swelling  and  the  general  condition  of  the 
patient  is  growing  worse;  the  bodies 
often  appear  in  the  blood  before  the  ex- 
anthema is  developed.  This  statement 
is  of  essential  importance. 

If  a  fresh  drop  of  blood  is  placed  on  a 
sterilized  slide,  covered  with  a  sterilized 
glass,  and  examined  with  Vi=  immersion 
Zeiss  or  Reichert  and  an  ocular  No.  IV, 
there  are  found  in  the  parts  of  the  speci- 
men which  do  not  contain  red  blood- 
corpuscles  long  oval  bodies  about  the 
size  of  the  large,  or  acidophile,  granules 
of  the  so-called  eosinophile-leucocytes, 
but  less  glistening.  These  bodies  can 
often  be  found  immediately,  but  usually 
they  do  not  appear  earlier  than  after 
from  t«o  to  three  hours.  At  first  they 
are  mostly  situated  within  the  meshes 
of  the  fibrinous  net-work  and  do  not 
move.     Later  on  they  show  a  movement 


and  form  chains  of  2  or  4.  After  eight 
hours  from  6  to  10  bodies  may  be  pres- 
ent in  one  chain,  and  it  is  not  uncom- 
mon, if  the  investigation  started  in  the 
morning  is  interrupted  by  the  night, 
that  from  12  to  20  bodies  form  one 
chain.  V.  Xeudorfer  (St.  Paul  Med. 
Jour.,  July,  1900). 

Isolation  of  a  characteristic  bacillus 
from  the  blood  of  syphilitics.  The  blood 
in  each  case  was  taken  from  a  vein  of 
the  arm;  in  this  blood  are  to  be  seen 
the  spherical  retractile  bodies  which 
have  been  described  bj-  other  writers, 
but  the  nature  of  which  has  not  been 
elucidated.  The  authors  believe  that 
the  negative  results  of  culture  experi- 
ments hitherto  have  been  due  to  the 
presence  in  the  coagulated  blood  of  a 
bactericidal  alexin.  They  have  used  for 
culture  blood-plasma  separated  from 
the  serum,  and  also  fluid  from  blisters, 
w-hich  they  state  is  alexin-free.  From 
these  on  the  ordinary  media  they  al- 
most always  obtained  a  culture;  in 
cases  primarily  negative  they  were  suc- 
cessful by  using  the  method  of  culture 
in  a  collodion  sac.  The  bacillus  is  poly- 
morphic, either  short  or  thread-like. 
The  appearances  on  culture-media  are 
described.  The  bacillus  is  pathogenic  to 
guinea-pigs,  and  produces,  locally,  an 
indurated  ulcer  with  swelling  of  the 
nearest  lymph-glands;  the  organism 
was  in  no  case  found  in  the  cadaver. 
The  blood  of  syphilitic  patients  added  to 
a  three  days'  old  culture  of  the  bacillus 
causes  agglutination  of  the  latter;  nor- 
mal serum  produces  no  such  effect.  In- 
oculation of  the  bacillus  in  animals 
already  infected  with  syphilis  was  with- 
out effect.  From  a  rabbit  inoculated 
from  a  culture  a  large  quantity  of  blood 
was  obtained  on  the  third  day ;  on  sepa- 
rating this  into  plasma  and  serum  cult- 
ures were  obtained  from  the  plasma,  not 
from  the  serum:  an  observation  which 
supports  the  theory  of  an  alexin  in  the 
serum.  This  alexin,  the  authors  state, 
is  "fixed"  by  the  isolated  bacillus  when 
the  latter  is  injected  into  animals  al- 
ready infected  with  syphilitic  products, 
De  Lille  and  Jullien  (Brit,  Med.  Jour., 
from   Bull,  de  I'Acad.  de  Med.,  July  2, 

moi). 


SYPHILIS.     PRIilARY  LOCAL  CHAXGES. 


103 


Despite  the  unsatisfactory  results  thus 
far  attained  in  the  bacteriology  of  syph- 
ilis, we  are,  perforce,  almost  compelled 
to  accept  it  as  of  germ  origin.  The 
starting-point  of  the  disease  is  certainly 
the  absorption  of  a  peculiar  morbific 
principle  or  contagion,  the  results  of 
which  are  consistent  only  with  the  germ 
theory.  Fessenden  Otis,  some  years  since, 
following  Besiadecki  and  others,  ex- 
pounded the  most  logical  and  ingenious 
theory  of  syphilitic  infection  thus  far 
advanced.  He  claimed  that  the  con- 
taf/iiim  consists  of  a  degraded  infectious 
cell  of  very  minute  proportions,  which 
acts  by  incorporating  itself  with  the  nor- 
mal leucocyte  and  its  derivatives.  This 
view  is  in  nowise  inconsistent  with  the 
germ  theory,  and  by  supposing  the  in- 
corporation of  a  specific  bacillus  with 
the  "syphilitic  germinal  cell"  of  Otis,  his 
views  are  apparently  brought  up  to  date. 
This  much  may  be  said  regarding  the  in- 
fection of  syphilis,  namely:  however  de- 
ficient we  may  be  in  positive  knowledge 
of  the  syphilitic  micro-organism,  we  at 
least  have  fairly  definite  views  of  the 
manner  of  its  action. 

Primary  Local  Changes  from  Infec- 
tion.— AltliDUgh,  for  the  sake  of  clear- 
ness of  clinical  description,  syphilis  may 
be  considered  a  local  disease  during  the 
first  few  weeks  of  its  existence,  it  is  never- 
theless true  that  it  is  practically  constitu- 
tional from  its  inception,  because  we 
have  thus  far  no  means  of  preventing  its 
systemic  results.  But,  so  far  as  its  clin- 
ical and  pathological  histories  are  con- 
cerned, the  disease  is  exclusively  local 
until  after  the  lapse  of  some  weeks  fol- 
lowing its  inception. 

The  first  effect  of  the  syphilitic  infec- 
tion is  a  gradually  increasing  accumula- 
tion of  leucocytes — i.e.,  white  blood-cells, 
or  lymph-cells — at  the  site  of  inocula- 
tion, produced  by  a  modification  of  the 


normal  leucocytes  and  connective-tissue 
elements  through  the  influence  of  the 
syphilitic  infection.  This  phenomenon 
probably  begins  immediately  after  the 
infection  takes  place.  It  is,  however, 
gradual  in  its  development;  hence  a  cer- 
tain period  elapses  before  the  changes 
are  apparent. 

The  previously  normal  accumulated 
cells  (the  syphilized  cells  of  Besiadecki, 
Otis,  et  al.)  contain  the  germs  of  the 
syphilitic  infection.  They  become  larger, 
more  granular,  and  contain  numerous 
nuclei;  are  infectious,  and  possess  exag- 
gerated powers  of  proliferation  and  amcB- 
boid  movement.  Associated  with  these 
characters  is  a  marked  tendency  to  retro- 
grade metamorphosis.  When  removed 
to  the  tissues  of  a  healthy  individual, 
these  cells,  by  virtue  of  their  infectious- 
ness, i.e.,  by  virtue  of  the  syphilitic  germ 
they  contain,  produce  changes  in  the 
normal  leucocytes  in  their  new  environ- 
ment, exciting  rapid  proliferation  in 
them,  as  well  as  undergoing  rapid 
changes  themselves.  Whether  the  in- 
fecting principle  be  a  degraded  cell  of 
poisonous  properties,  the  infectious  nu- 
cleus of  a  degraded  cell,  a  bacillus,  or  a 
cell  containing  a  bacillus, — the  two  lat- 
ter, one  or  both,  being  most  likely, — is 
of  no  importance  in  the  subsequent  his- 
tory of  syphilitic  events,  nor  does  the 
existence  or  non-existence  of  a  micro- 
organism militate  against  the  plausibility 
and  practicality  of  the  views  of  syphilitic 
pathology  originally  presented  by  Besia- 
decki and  Otis.  This  much  is  certain, 
however,  that  just  as  the  leucocyte  is  the 
primordial  cell  in  the  normal  physio- 
logical processes  of  growth,  so  is  it  the 
basis  of  all  so-called  pathological  proc- 
esses, and  particularly  those  of  syjihilis, 
when  modified  in  the  manner  ])eculiar  to 
the  particular  di-sease. 
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Taking  as  our  point  of  departure  the 
initial  lesion  of  syphilis,  we  note  a  local- 
ized proliferation  of  the  now  infected  and 
perverted  cells,  and,  following  the  infec- 
tion in  its  course,  thickening  of  the  lym- 
phatic vessels  and  enlargement  of  the 
lymphatic  glands.  After  a  time  infection- 
bearing — i.e.,  microbe-carrying — cells,  or 
perhaps  independent  micro-organisms, 
free  themselves  from  the  initial  accumu- 
lation, travel  on  through  the  lymphatics, 
enter  the  receptaculum  chyli,  and  are 
finally  emptied  into  the  circulation  by 
the  thoracic  duct,  to  be  then  driven  to 
the  superficies  of  the  body,  the  central 
nervous  system,  and  the  viscera  with  the 
general  blood-current. 

Conclusions  in  regard  to  the  histo- 
pathology  of  syphilis:  1.  Syphilis  pri- 
marily infects  the  lymphatic  system  and 
spreads  by  the  lymphatics.  2.  The  in- 
fection of  the  blood-vessels  occurs  from 
the  perivascular  lymph-spaces.  The  veins 
are  less  resistant,  and  consequently  show 
the  most  marked  changes,  while  the  ar- 
teries, certainly  in  the  earlier  lesions,  are 
not  so  prominently  affected  as  the  veins. 
3.  The  specific  living  syphilitic  poison 
is  originally  and  probably  permanentlj' 
located  in  the  lymphatic  system,  whence 
it  invades  the  blood-vessels  and  leads  to 
the  appearance  of  general  manifesta- 
tions. After  such  a  general  outbreak 
there  is  established,  either  in  conse- 
quence or  independent  of  an  antiluetic 
treatment,  an  haematogenoiis  immimity. 
This  latter,  however,  lasts  only  a  lim- 
ited period  of  time,  when  a  new  invasion 
of  the  blood-vessels  from  lymphatic  foci 
may  take  place.  Whether  a  final  com- 
plete haematogenous  and  histogenous 
immunity  may  be  established  with  the 
proper  treatment  or  without  it,  is  a 
question  for  discussion.  Maximilian 
Herzog  (Chicago  Med.  Recorder,  Apr., 
'99). 

Various  secondary  phenomena  now  oc- 
cur in  the  different  tissues:  General  en- 
largement of  the  lymphatic  glands, — 
general  adenopathy,- — as  a  result  of  (1) 


the  proliferation  of  the  cells  carried  to 
them  by  the  blood,  (2)  the  proliferation 
of  their  own  lymphoid  and  connective- 
tissue  elements  under  the  stimulus  of 
the  infection  brought  by  the  syphilized 
cells,  and  (3)  an  accumulation  of  in- 
fected germinal  material  collected  by  the 
absorbents  from  the  superficies  of  the 
body.  Engorgement  of  the  fauces  and 
pharynx  follows,  due  to  a  localized  cell- 
proliferation  and  accumulation  in  their 
rich  net-work  of  lymphatics.  Mucous 
patches  are  likely  to  occur,  and  are  sim- 
ply quasipapules  upon  moist  mucous  sur- 
faces, due  to  a  circumscribed  collefction 
of  the  characteristic  cells, — constituting 
syphilitic  granuloma  in  whatever  lesion 
it  may  be  found.  The  same  description 
will  apply  to  the  true  papule  upon  the 
integumentary  surfaces.  This  papule 
may  have  an  excessive  accumulation  of 
cells  and  become  a  tubercle,  or,  from 
pressure  upon  and  interference  with,  the 
nutrition  of  the  normal  tissue-elements 
by  the  cells  in  combination  with  their 
own  tendency  to  retrograde  metamor- 
phosis,— with  or  without  complicating 
pus-infection, — a  pustule,  perhaps,  forms 
that  may  break  and  result  in  ulceration. 
Nodes  or  peculiar  periosteal  swellings 
occurring  in  syphilis  are  collections  of 
proliferating  syphilitic  cells — granulo- 
mata. 

The  foregoing  are  the  essential  points 
in  the  pathology  of  active  syphilis,  as 
expounded  by  Otis,  modernized  by  the 
addition  of  the  microbial  view  of  the 
disease.  Whether  the  changes  following 
the  initial  lesion  are  due  to  the  trans- 
ference to  the  system  at  large  of  an  in- 
fected cell,  or  to  the  action  of  a  microbe 
similarly  carried,  the  pathology  of  the 
disease  as  above  set  forth  seems  to  be 
logical.  There  are  many  phenomena  in 
the  course  of  syphilis  to  which  the  syph- 
ilized cell  bears  no  particular  relation. 
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Such  phenomena  were  dwelt  upon  with 
especial  emphasis  by  the  opponents  of 
the  syphilitic  pathology  involved  in  the 
foregoing,  when  originally  formulated  by 
Otis.  An  acceptance  of  the  microbial 
origin  of  the  disease,  however,  at  once 
harmonizes  the  apparent  inconsistencies 
in  the  theory  appearing  from  time  to 
time  in  the  natural  history  of  syphilis, 
and  seems  to  answer  the  arguments  of 
the  opponents  of  the  theory  so  far  as  this 
particular  phase  of  their  opposition  is 
concerned.  Such  phenomena  as  are  in- 
explicable upon  the  ground  of  localized 
cell-accumulation  and  tissue-obstruction 
are  at  once  rationally  explained  by  the 
action  of  syphilitic  toxins  elaborated  by 
the  specific  micro-organism  of  the  dis- 
ease. The  syphilized  cell  may  reason- 
ably be  regarded  as  a  carrier  of,  or  as  a 
collaborator  with,  the  specific  bacillus  of 
syphilis  in  the  production  of  toxins. 

The  danger  of  permanent  injury  to  the 
tissues  is  proportionate  to  the  amount  of 
accumulated  cells  and  the  duration  of 
their  contact  with  the  normal  tissues, 
with  consequent  production  of  secondary 
changes.  A  careful  study  of  syphilitic 
lesions  demonstrates  the  truth  of  this 
proposition,  whatever  theory  of  the  pa- 
thologv'  of  the  disease  is  accepted.  The 
proposition  advanced  by  Otis  in  explana- 
tion of  the  foregoing  is  hardly  open  to 
dispute.  "The  natural  course  of  the 
syphilitic  cell  is  to  accumulate  in  and 
obstruct  various  tissues,  thereby  forming 
neoplastic  masses  similar  in  structure  to 
inflammatory  neoplasia,  and  finally  to 
undergo  retrograde  metamorphosis  and 
elimination,  resulting  eventually  in  spon- 
taneous cure  of  the  disease." 

As  to  the  tissue-changes  at  the  site  of 
inoculation,  the  first  manifestation  of  the 
disease  is  a  peculiar  lesion  characterized 
by  induration.  This  lesion  is  due  to  a 
localized  accumulation  of  cells  infiltrated 


in  the  meshes  of  the  connective  tissue  and 
tunica  adventitia  of  the  blood-vessels, 
forming  a  circumscribed  mass.  The 
cells  vary  somewhat  in  character,  those 
in  the  vascular  walls  being  either  round, 
spindle-shaped,  or  branched;  but  the 
bulk  of  the  mass  consists  of  the  charac- 
teristic round,  multinuclear,  granular 
cell.  It  is  obvious  that  the  mass  is  com- 
posed of  histological  elements  derived 
from  transformation  of  the  leucocyte  or 
its  derivatives.  The  changes  are  similar 
to  those  of  simple  dermatitis,  save  in  the 
absence  of  exudate,  the  induration  being 
dry  and  hard.  The  absence  of  fluid  is 
probably  dependent  on  thickening  of  the 
walls  and  contraction  of  the  lumen  of 
the  blood-vessels,  which  render  it  dif- 
ficult for  serum  to  exude  from  them. 
This  would  also  explain  the  relative 
anaemia  and  diminished  nutrition  of  the 
neoplasm.  There  is  also  to  be  taken  into 
consideration  a  quality  of  the  syphilitic 
infection  too  infrequently  considered: 
i.e.,  the  fact  that  it  has  absolutely  no 
irritating  properties  per  se. 

The  peculiar  affinity  of  the  syphilitic 
process  for  the  lymphatic  tissues  in  gen- 
eral is  evidenced  throughout  the  entire 
course  of  syphilis.  There  is  a  very  in- 
timate relation  between  the  small  blood- 
vessels throughout  the  body  and  the 
beginnings  of  the  lymphatic  system. 
The  small  blood-vessels  are  surrounded 
by  perivascular  lymph-spaces.  It  has 
been  claimed  that  the  tunica  adventitia 
of  the  smaller  vessels  is  really  a  part  of 
the  lymphatic  system.  This  arrange- 
ment is  to  be  taken  into  contemplation 
in  considering  the  well-known  facility 
with  which  infections  of  various  kinds 
are  taken  up  by  the  constant  current 
existing  between  the  blood-vessels  and 
lymphatics  via  the  tissues  and  conveyed 
to  the  general  circulation.  It  also  ex- 
plains general  lymphatic  involvement  in 
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infections  that  primarily  enter  the  gen- 
eral circulation. 

Regarding  meaarteritis  syphilitica,  the 
following  conclusions  are  reached:    1.  In 
the  aorta  there  may  be  an  inflammatory 
affection  of  the  tunica  media,  character- 
ized  by  a  circumscribed  small-cell  infil- 
tration.    This  infiltration  afterward  un- 
dergoes   transformation   into   a   kind   of 
connective   tissue   poor    in   nuclei.      Ac- 
companying the  transformation  there  is 
always  a  certain  amount  of  shrinking. 
Here  and  there  may  be  found  some  ne- 
crosis of  the  media.     2.  The  tunica  in- 
tima  may  be  secondarily  involved,  and 
may    show    thickening    or    may    be    af- 
fected through  the  scar-like  contraction 
going  on  in  parts  of  the  media.     3.  The 
tunica  adventitia  may  show  small-celled 
infiltration,   but   more   often   there   is   a 
diffuse  fibrous  increase  without  tendency 
to  contraction.    4.  The  affection  has  only 
been  observed  in  syphilitic  subjects,  and 
is  regarded  as  an  liitherto  unrecorded  re- 
sult of  syphilis.    5.  The  affection  is  very 
likely  the  cause  of  aortic  aneurisms  in 
syphilitic  subjects.     6.  The   affection  is 
totally   different   frcm   chronic   endarte- 
ritis, though  the  two  may  be  associated 
with    each    other.      F.    Backhaus    (Beit, 
zur  path.  Anat.,  B.  22,  H.  3,  '98). 
The  evolution  of  the  other  elements 
of  the  local  manifestations  of  syphilis — 
i.e.,  primary  lymphoplasia  and  adenop- 
athy— is  practically  a  duplication  of  the 
changes  occurring  in  the  initial  lesion. 
Within  a  few  days  after  the  latter  ap- 
pears the  lymphatic  vessels  leading  from 
the  infected  surface  enlarge  and  harden, 
often  resembling  pieces  of  pencil  or  wire 
beneath  the  skin  or  mucous  membrane. 
The  degree  to  which  inflammation  enters 
into    the    process    depends    upon    the 
amount  of  irritation  of  the  primary  le- 
sion   and   the   presence   or   absence    of 
mixed   infection.     Typically,   the   lym- 
phatic lesion   is   an  hyperplasia  rather 
than  a  lymphitis.     It  would  appear  that 
the  local  influence  of  the  infection  travels 
with  slowness  and  deliberation.    After  a 
time  the  lymphatic  glands  into  which  the  i 


lymph-current  from  the  infected  area 
flows  react  to  the  infection  and  primary 
adenopathy  occurs,  j^o  general  involve- 
ment of  the  lymphatic  glands  occurs  for 
some  weeks,  apparently  not  until  the  in- 
fection has  had  time  to  reach  the  gen- 
eral lymphatic  system  via  the  tissue- 
lymphatics,  the  central  lymphatic  cir- 
culation, and  the  general  blood-circula- 
tion. If  the  infection  is  not  local  in  its 
influence  primarily,  this  is  a  singular 
phenomenon,  for  there  is  no  reason  why 
there  should  not  be  almost  simultaneous 
involvement  of  all  the  lymphatics  of  the 
body,  granting  that  the  infection  is  gen- 
eral from  the  start.  Each  involved  gland 
would  appear  to  be  a  depot  for  the  stor- 
ing up,  production,  and  finally  the  dis- 
tribution of  the  infection.  Each  lym- 
phatic gland  is  affected  by  a  tissue-hyper- 
plasia  precisely  similar  to  that  existing 
in  the  initial  lesion.  It  becomes  hard 
and  woody  to  the  touch,  its  circumscrip- 
tion and  induration  being  explicable 
upon  the  same  ground  as  the  same  qual- 
ities of  the  initial  lesion. 

The  changes  at  the  site  of  infection 
and  in  the  lymphatic  glands  and  vessels 
first  involved  have  been  most  appropri- 
ately termed  the  initiatory  period  of 
syphilis. 

The  Initial  Lesion,  or  Chancre. — The 
typical  initial  lesion  is  an  induration  pure 
and  simple.  The  facilities  for  mixed  in- 
fection and  for  irritation  of  the  lesion 
are  so  many  and  various,  however,  that  a 
simple  induration  without  solution  of 
continuity  of  skin  or  mucous  membrane 
is  exceptional.  Chancre,  as  the  initial 
lesion  is  most  frequently  termed,  presents 
itself  in  the  following  forms:  1.  A 
superficial  loss  of  epithelium  forming  a 
non-suppurating  open  lesion.  This  is 
termed  simple  erosion.  2.  A  greater  or 
less  area  of  ulceration,  saucer-shaped, 
due  to  irritation  and  syphilitic  pus-infec- 
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tion.  3.  A  deep  ulcerative  excavation 
with  sloping  edges.  4.  Herpetiform  and 
crustaceous  chancre.  5.  Diphtheroid  or 
so-called  diphtheritic  chancre.  6.  An 
indurated,  non-secreting  plaque,  papule, 
or  tubercle.  It  will  be  understood  that 
the  open  varieties  of  chancre  present  in 
typical  instances  an  underlying  more  or 
less  characteristic  induration.  {See  col- 
ored plate.) 

Erosion  may  be  said  to  include  about 
two-thirds  of  chancres,  and  is  usually 
situated  upon  the  mucous  membrane, 
very  often  inside  the  prepuce  in  the  male. 
In  shape  it  is  oval,  or  perhaps  a  trifle 
irregular,  with  a  raw,  polished  surface 
of  a  wine-red  color  and  sometimes  a 
pultaceous  base,  but  usually  secreting  a 
simple  thin,  sanious  fluid,  devoid  of  pus, 
or  at  least  containing  a  very  small  amount 
of  pus-corpuscles.  These  erosions  are 
flat,  and  may  surmount  a  thin  parchment 
induration,  or  may  cap  a  hard  tubercle 
as  large  as  a  marble.  Superficial  ulcera- 
tion with  sloping  edges — the  ulcer  pre- 
senting a  saucer-shape — is  found  with 
the  parchment,  but  most  often  with  the 
split-pea,  induration.  When  this  ulcera- 
tion caps  a  large  mass  of  induration,  it 
is  likely  to  be  quite  deep  and  funnel- 
shaped  from  extensive  necrobiosis,  con- 
stituting the  so-called  "Hunterian  chan- 
cre." The  secretion  from  a  chancrous 
ulceration  is  quite  likely  to  be  of  a  sero- 
purulent  character.  Herpetiform  and 
crustaceous  chancres  may  occur  in  any 
situation.  The  simple  indurated  papule 
or  tubercle  is  usually  found  upon  the 
skin,  the  integument  of  the  penis,  or 
even  upon  the  prepuce  itself  when  it  is 
short  and  dry.  Ulceration  of  this  form 
of  induration  might  occur  if  it  were  kept 
moist,  the  conditions  of  warmth,  moist- 
ure, and  irritation  combined  being  espe- 
cially favorable  to  the  production  of 
ulceration.    The  parts  upon  which  it  de- 


velops are  perhaps  not  so  rich  in  lym- 
phatic spaces  as  those  in  which  a  chancre 
is  more  likely  to  ulcerate,  the  collection 
of  cells  being  consequently  smaller  and 
the  tendency  to  necrobiosis  less  marked. 
Several  unusual  types  of  chancre  have 
been  described.  French  authors  describe 
a  variety  called  the  "herpetiform."  This 
seems  to  be  simply  a  lesion  of  herpes  that 
becomes  infected  with  syphilis  and  event- 
ually indurates.  In  some  cases  the  ra- 
tionale of  its  formation  is  exceedingly 
simple.  At  the  time  of  exposure  to  syph- 
ilis the  subsequently  infected  surface 
comes  in  contact  with  some  local  irritant. 
The  patient  being  predisposed  to  herpes, 
one  or  more  vesicles  develop  within  a 
short  time  after  exposure.  The  chan- 
crous induration  develops  in  the  herpetic 
lesion  later  on,  at  the  end  of  the  period 
of  incubation.  Fournier  describes  a 
form  of  chancre  that  he  terms  "crus- 
taceous." This,  he  claims,  may  be  con- 
founded with  scabies,  which  latter  dis- 
ease may  present  pseudo-induration  and 
inguinal  adenopathy.  This  condition 
yields  to  sulphur,  which  chancre  does  not. 
Fournier  claims,  however,  that  expect- 
ancy is  the  only  recourse  in  the  diiTer- 
ential  diagnosis  of  crustaceous  chancre. 
The  symptoms  of  urethral  chancre, 
when  too  deep  to  be  seen  without  the 
urethroscope,  consists  in  a  discharge  com- 
ing on  after  the  usual  period  of  incuba- 
tion, this  discbarge  being  thin,  and  per- 
haps sanious,  but  sometimes  creamy  and 
thick.  There  is  a  painful  spot  in  the 
urethra  that  is  especially  noticeable  dur- 
ing micturition  and  erection,  with  pos- 
sibly a  lump  in  the  course  of  the  canal, 
plainly  perceptible  on  palpation  with  the 
thumb  and  finger  in  some  cases.  The 
character  of  the  discharge  depends  upon 
the  degree  and  character  of  the  compli- 
cating urethritis.  The  characteristic 
symptoms  of  stricture  may  be  present, 
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produced  by  the  pressure  of  the  chancre 
upon  the  urethral  lumen.  By  means  of 
the  urethroscope  an  ulcer  may  often  be 
detected,  and  in  a  short  time  the  gen- 
eral enlargement  of  the  glands  and  other 
symptoms  clear  up  the  diagnosis.  Great 
caution  is  necessary  in  making  a  diag- 
nosis until  these  confirmatory  symptoms 
appear.  The  writer  desires  to  call  atten- 
tion to  a  peculiar  form  of  urethral  chan- 
cre that  may  lead  to  grave  errors  in  diag- 
nosis. This  appears  as  a  slight  erosion 
of  a  milky  color,  just  within  the  meatus. 
Induration  is  not  perceptible  and  the 
lesion  looks  not  unlike  an  intra-urethral 
herpetic  lesion. 

Varieties  of  Induration. — The  in- 
itial induration — initial  sclerosis — may 
present  itself  under  several  different 
forms: — 

1.  The  simplest  form,  the  parchment 
induration,  usually  underlies  ulceration, 
and  may  escape  notice  unless  carefully 
sought  by  pinching  up  the  lesion  with 
the  thumb  and  finger  so  as  to  press  lightly 
upon  its  edges  without  bending  it.  This 
is  the  commonest  form,  according  to  some 
authorities,  and  is  certainly  so  in  hospital 
practice.  In  private  practice,  however, 
examples  of  the  Hunterian  chancre,  or 
other  marked  forms,  are  more  frequent 
in  the  writer's  experience. 

2.  There  is  a  variety  of  the  parchment 
induration  sometimes  seen  that  is  espe- 
cially apt  to  escape  attention,  so  insig- 
nificant does  it  seem.  It  consists  in  a 
very  superficial  cell-infiltration,  present- 
ing a  very  slight  induration  when  lightly 
pressed  upon.  In  appearance  it  is  a 
slightly-brownish  patch  covered  by  very 
fine  scales,  not  unlike  a  minute  patch  of 
psoriasis.  This  superficial  induration  is 
called  by  Otis  the  "dry,  scaling  patch." 
The  author  would  suggest  as  a  better 
term  "squamous  induration." 

3.  The  induration  may  be  somewhat 


like  a  split  pea  beneath  the  skin,  its 
convex  surface  being  capped  by  ulcera- 
tion. This  induration  is  plainly  marked 
and  freely  movable,  with  a  feeling  like 
wood  or  bone,  or  perhaps  more  nearly 
like  cartilage. 

4.  The  induration  may  be  large  and 
extend  beyond  the  bounds  of  the  ulcera- 
tion, often  attaining  the  dimensions  of  a 
chestnut  or  almond.  There  may  or  may 
not  be  ulceration.  When  an  induration 
of  this  description  is  ulcerated,  its  con- 
vexity is  sometimes  capped  with  a  funnel- 
shaped  ulcer, — the  whole  so-called  Hun- 
terian chancre.  In  many  cases  there  is 
merely  a  hard,  purplish  lump,  with  no 
ulceration,  or,  at  most,  a  very  superficial 
erosion  capping  the  induration.  In  many 
cases  the  induration  is  irregular,  some- 
times presenting  several  distinct  tumors, 
or  united  by  areas  of  less  marked  indura- 
tion, giving,  in  the  case  of  the  penis,  a 
"choked"  appearance  to  the  organ. 

5.  A  verj'  superficial  infiltration  may 
underlie  a  pseudomembrane  of  greater  or 
less  dimensions:   "diphtheritic  chancre." 

Loss  OF  Tissue  in  Chancre. — The 
occurrence  of  ulceration  in  chancre  is 
quite  important,  and,  aside  from  the 
various  sources  of  irritation  that  may  act 
as  exciting  causes,  is  explicable  by  the 
histological  characters  of  the  lesion.  As 
already  noted,  the  chancre  consists  of  lo- 
calized cell-accumulation  that  not  only 
presses  upon  the  capillaries,  but  actually 
invades  their  walls,  thus  causing  a  dim- 
inution of  blood-supply  and  relative 
anaemia  and  malnutrition  of  the  neo- 
plasm and  tissues  involved  by  it.  This 
malnutrition  gives  rise  to  molecular  dis- 
integration of  the  superficial  layers  of 
the  lesion,  which  break  down  and,  becom- 
ing infected,  form  an  ulcerated  surface. 

The  induration  of  chancre  is  variable 
in  its  extent,  according  to  the  tissues  in 
which  it  is  situated,  and  within  certain 
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limits  is  proportionate  to  the  extent  of 
surface  primaril}-  infected:  e.g.,  when  an 
extensive  cut  or  abrasion  is  inoculated 
with  the  syphilitic  infection,  the  result- 
ing chancre  is  likely  to  assume  the  size 
and  conformation  of  the  traumatic  lesion. 

In  quite  rare  cases  of  chancre,  or  ap- 
parently simple  lesions  followed  by  con- 
stitutional syphilis,  induration  appears  to 
be  entirely  absent.  This  is,  perhaps,  due 
to  the  fact  that  it  has  been  overlooked 
through  carelessness  or  co-existence  with 
chancroid,  or  it  is  so  slight  that  it  es- 
capes attention.  After  a  chancre  becomes 
phagedenic,  induration  shortly  disap- 
pears. 

It  is  a  peculiar,  and  at  the  same  time 
unfortunate,  fact  that  typically  indurated 
chancre  is  a  rare  thing  in  women.  A'ene- 
real  sores  appear  and  disappear,  and  con- 
tagion is  spread  about  promiscuously  in 
many  instances,  while  the  patient  is  en- 
tirely unconscious  of  her  trouble. 

In  simple  chancre  the  induration  most 
generally  precedes  the  ulceration,  but 
often  follows  it,  coming  on  during  the 
first  week.  The  primary  occurrence  of 
ulceration  is  probably  due  to  some  irri- 
tant acting  chemically,  or  chancroidal 
or  purulent  infection  occurring  simul- 
taneously with  the  syphilitic  infection. 
This  is  the  invariable  course  of  mixed 
sores,  and  it  is  highly  probable  that  the 
majority  of  lesions  in  which  induration 
follows,  instead  of  precedes,  ulceration 
are  primarily  either  chancroid,  herpes,  or 
simple  ulceration  from  pus-microbes. 

The  induration  of  chancre  may  be 
transitory,  and,  as  already  indicated,  may 
disappear  so  rapidly  as  to  be  overlooked. 
Cases  have  been  observed  in  which  it 
lasted  only  ten  or  twelve  days,  but  such 
cases  are  exceptional,  the  ordinary  dura- 
tion being  from  one  to  three  months,  in 
rare  cases  lasting  for  some  years. 

Secretion  of  Chan'cke. — The  secre- 


tion of  syphilitic  chancre  is  very  scanty 
and  sero-purulent  for  reasons  already 
given,  and  retains  these  characters 
throughout  unless  the  sore  becomes  in- 
flamed, in  which  case  it  becomes  profuse 
and  purulent,  and  perhaps  bloody.  Some 
chancres  exhibit  a  marked  tendency  to 
bleed.  A  number  of  cases  have  occurred 
in  the  writers  practice  in  which  this 
symptom  was  quite  persistent  and  re- 
curred upon  the  slightest  manipulation 
of  the  sore:  the  so-called  "hemorrhagic 
chancre." 

Many  attempts  have  been  made  with 
syphilitic  secretions,  and  especially  the 
secretion  of  the  chancrous  ulcer,  but 
autoinoculation  has  thus  far  been  found 
impossible,  as  a  rule.  When  chancre  is 
inflamed  and  secreting  profusely,  its  se- 
cretion— containing  toxins  and  pyogenic 
microbes — will  produce  a  pustule  if  auto- 
inoculated,  acting  like  any  other  irritant. 
This  pustule  may  be  followed  by  ulcera- 
tion, but  never  by  hard  chancre.  AYhen 
the  sore  is  mixed,  autoinoculation  is,  of 
course,  feasible. 

Comparative  Frequency  of  Chan- 
cre AND  Chancroid. — The  relative  fre- 
quency of  chancre  and  chancroid  is  vari- 
ously estimated  by  different  observers. 
Thus,  Fournier  finds  in  his  private  prac- 
tice that  the  frequency  of  chancre  as  com- 
pared with  chancroid  is  about  three  to 
one.  The  statistics  of  ten  years  at  one 
of  the  large  Parisian  hospitals  show  that 
chancroid  comprised  about  80  per  cent, 
of  sores.  From  clinical  experience  the 
writer  is  inclined  to  believe  that  these 
estimates  are  fair  criteria  of  the  rela- 
tive frequency  of  the  two  varieties  of 
genital  sore  as  seen  in  both  private  and 
hospital  practice.  It  must  be  remem- 
bered, however,  that  in  hospital  practice 
patients  with  atypical  and  possibly  mixed 
sores  are  often  lost  sight  of  after  they 
leave  the  hospital.     Doubtless  many  of 
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these  afterward  develop  syphilis,  thus 
cutting  down  the  percentage  of  simple 
chancroids. 

Complications  of  Chancre. — There  are 
some  complications  of  syphilitic  chancre 
that  demand  attention:  1.  First  and 
simplest  we  have  vegetations  or  papil- 
lomatous growths:  the  so-called  venereal 
warts.  These  result  from  local  irritation 
combined  with  heat  and  moisture,  and 
are  identical  with  vegetations  occurring 
under  other  circumstances.  The  writer 
believes  that,  while  simple  genital  papillo- 
mata  are  in  no  sense  syphilitic,  they,  like 
herpes  progenitalis,  thrive  best  on  syph- 
ilitic soil.  Proper  measures  of  cleanli- 
ness will  usually  prevent  the  formation 
of  vegetations.  2.  Inflammation  of  chan- 
cre —  pus-infection  —  sometimes  occurs, 
giving  rise  to  considerable  pain  and  pro- 
fuse purulent  secretion.  3.  Chancre  may 
be  complicated  by  chancroid,  constitut- 
ing "mixed  sore,"  unless  the  two  forms 
of  disease  appear  in  different  locations. 
4.  Chancre  may  be  attacked  by  phage- 
dsena  or  gangrene. 

Mixed  Chancre.  —  When  a  chancre 
becomes  inoculated  with  chancroid,  its 
ulceration  deepens  and  it  gradually  as- 
sumes the  general  characters  of  chan- 
croid; but,  unless  phagedena  occurs,  in- 
duration usually  still  persists.  Oftener 
than  is  usually  supposed,  however,  the 
chancroidal  process  inhibits  the  develop- 
ment of  ehancrous  induration,  or  initial 
sclerosis;  as  a  consequence,  syphilis  often- 
times follows  an  apparently  typical  soft 
sore.  Slight  sclerosis  is  very  apt  to 
be  melted  away,  so  to  speak,  by  the  chan- 
croidal infection,  and  thus  escape  atten- 
tion. Wlien  chancroid  develops  prima- 
rily— from  typical  mixed  infection — it 
generally  runs  its  usual  course  until  the 
incubation  period  of  syphilis  has  elapsed, 
when  induration  occurs.  The  secretion 
of  the  mixed  sore  is  autoinoculable,  and 


capable  of  transmitting  either  disease 
alone,  or  both  together,  to  a  healthy  per- 
son. In  some  cases  chancroid  appears 
and  rapidly  heals,  or  the  incubation 
period  of  syphilis  is  long,  and  induration 
develops  in  the  cicatrix  of  the  chancroid 
after  it  has  soundly  healed. 

The  test  for  mixed  chancre  is  auto- 
inoculation.  Any  indurated  sore,  the 
secretion  of  which  is  autoinoculable  in 
the  true  sense  of  the  word,  and  which  is 
followed  by  constitutional  syphilis,  is  a 
mixed  chancre.  By  the  term  autoinocu- 
lable is  meant  a  sore  the  secretion  of 
which,  inoculated  in  a  new  situation  in 
the  diseased  individual,  will  produce 
typical  chancroid. 

The  methods  of  contraction  of  mixed 
chancre  are  two,  viz.:  (1)  both  poisons 
may  be  contracted  simultaneously,  or  (2) 
either  variety  of  genital  lesion  may  de- 
velop primarily  and  subsequently  become 
inoculated  with  the  other  form  of  dis- 
ease. 

Typical  sj'philitic  chancre — initial  scle- 
rosis— may  imdergo  marked  transforma- 
tions: e.g.,  a  ehancrous  induration,  par- 
ticularly when  situated  in  a  moist  local- 
ity, such  as  a  mucous  or  quasimucous 
surface,  may  lose  its  hardness  and  at  the 
same  time  become  transformed  into  a 
quasimucous  patch  by  becoming  covered 
with  a  characteristic  whitish  pellicle.  In 
some  instances  the  sore  acquires  the  form 
of  the  mucous  patch,  yet  retains  its  char- 
acteristic induration.  Morrow  has  de- 
scribed a  "diphtheritic"  variety  of  chan- 
cre. It  is  possible  that  this  may  some- 
times be  the  mucous  transformation  just 
described,  and  not  a  special  variety  of 
lesion,  but  the  author  has  met  with  cases 
corresponding  exactly  with  Morrow's  de- 
scription. 

Phagedenic  Chancre. — Phagedasna 
may  attack  true  chancre,  and  when  it  does 
so  is  quite  likely  to  be  of  the  gangrenous 
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form.  The  pultaceous  and  serpiginous 
varieties  are  quite  rarely  seen  under  such 
circumstances.  After  phagedena  has 
once  invaded  a  chancre,  induration  is  no 
longer  perceptible.  If  the  sore  be  of  the 
mixed  variety,  the  pultaceous  or  ser- 
piginous form  of  phagedoena  is  then  quite 
likely  to  develop.  Such  authorities,  as 
Bassereau  and  Diday,  think  that  the  type 
of  syphilis  following  phagedaenic  chancre 
is  apt  to  be  exceptionally  severe.  This 
is  true  in  my  experience,  but  is  expli- 
cable by  the  fact  that  phagedena,  per 
sc,  is  probably  due  either  to  general  de- 
bility or  a  peculiar  diathesis  that  lessens 
both  local  and  systemic  resistance  to  dis- 
ease and  especially  to  syphilis,  rather  than 
by  an  extraordinary  intensity  of  the  syph- 
ilitic infection.  The  question  of  a  special 
germ  infection  in  phagedasna  is  still  sub 
judice. 

Infectious  Secretions  in  Syphilis  and 
Infection. — Inoculations  with  the  secre- 
tions of  chancre,  mucous  patches, — in 
short,  all  secondary  cutaneous  or  mucous 
lesions  capable  of  yielding  a  discharge, — 
and  of  syphilitic  blood  have  been  made 
with  entire  success.  Whether  the  blood 
is  infectious  between  the  periods  of  active 
manifestation  of  the  disease  has  not  been 
determined  by  experiment,  but  from  ac- 
cidental observations  made  upon  vaccinal 
syphilis  it  probably  is.  There  is  no  log- 
ical reason  why  the  blood  should  not  be 
infectious  at  such  times,  for  each  suc- 
cessive crop  of  lesions  is  not  due  to  a 
new  development  of  syphilitic  infection, 
but  to  its  renewed  activity.  The  secre- 
tions of  non-sypliilitic  lesions  occurring 
upon  a  syphilitic  are  not  inoculable  un- 
less mixed  with  the  blood  of  the  syph- 
ilitic subject:  e.g.,  the  secretions  of  gon- 
orrh(pa  and  chancroid  occurring  in  a 
syphilitic  produce  in  another  individual 
only  gonorrhffa  and  chancroid  unles.s 
they  contain  syphilitic  blood.    Diday  in- 


oculated pus  from  acne  pustules  produced 
by  potassium  iodide  on  a  syphilitic  sub- 
ject, but  with  negative  results.  It  is  also 
probably  true  that  a  vaccine-lymph 
derived  from  a  syphilitic  is  not  capable 
of  producing  syphilis  unless  it  contains 
some  of  the  patient's  blood.  This,  how- 
ever, should  make  the  physician  none  the 
less  cautious,  for  it  is  very  easy  for  a 
small  quantity  of  blood  to  become  mixed 
with  the  lymph  and  remain  undetected. 
The  vaccine-scab  from  a  syphilitic  pa- 
tient is  always  dangerous,  as  it  invariably 
contains  a  certain  proportion  of  dried 
blood  in  its  composition. 

Inoculations  with  the  secretions  of  ter- 
tiary lesions  and  with  blood  during  the 
tertiary  stages  of  syphilis  are  negative, 
although  there  have  been  apparent  ex- 
ceptions to  the  rule. 

The  non-transmissibility  of  syphilis 
during  its  tertiary  period  is  perhaps  the 
strongest  evidence  that  the  lesions  of  this 
stage  are  not  syphilitic  at  all,  but  simply 
sequelae.  None  of  the  physiological  se- 
cretions, such  as  mucus,  sweat,  urine, 
milk,  and  semen,  are  inoculable,  unless 
they  contain  either  syphilitic  blood  or  the 
secretion  of  a  syphilitic  lesion.  The 
saliva,  so  often  the  medium  of  contagion, 
is  innocuous  unless  mucous  patches  or 
other  lesions  exist  in  the  mouth,  in 
which  case  it  is  contagious  in  the  highest 
degree.  The  syphilitic  infection — be  it 
cell  or  bacillus — must  be  present,  else  no 
secretion,  physiological  or  pathological, 
can  transmit  syphilis. 

In  every  method  of  transmission  of 
syphilis,  save  two,  the  general  disease  is 
always  preceded  by  chancre,  and  the  ex- 
istence of  the  latter  may  be  inferred 
whether  it  has  been  detected  or  not. 
Chancre  is  never  present  in  the  case  of 

(1)  infection  of  the  child  in  utcro  and 

(2)  the  infection  of  the  mother  through 
the  medium  of  the  child,  the  latter  mode- 
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of  transmission  being  still  a  subject  of 
controversy. 

In  4142  cases  of  syphilis  occurring  in 
personal  practice  it  was  found   that  in 
193    cases   of    tertiary    syphilis    the    pa- 
tients denied  that  they  had  been  or  were 
infected.     The  causes  of  ignored  syphilis 
are   to  be   found    (a)    in   the   fact   that 
women,  knowing  much  less  about  syphi- 
lis  than   men,   are   more   frequently   in- 
fected without  knowin;^  it.     (6)  The  fre- 
quency of  extragenital  chancres.     Of  100 
chancres,  from  8  to  10  are  extragenital, 
(c)  Infantile,  wet-nurse,  and  professional 
contaminations  are  often  erroneously  in- 
terpreted.    jMidwives  and  physicians  are 
often  infected,  and  do  not  know  it.     (d) 
Many  cases  of  syphilis  remain  ignored, 
owing     to     the     manifestations     having 
escaped    notice    or    having    been    falsely 
interpreted.     Mucous  patches  about  the 
anus    have    been    mistaken    for    haemor- 
rhoids,   syphilides    of    the    mouth    and 
throat     for     simple     anginas,    syphilitic 
cephalalgia  for  migraine,  and  osteocopic 
pains  for  rheumatism.    Often  the  woman 
is  infected  by  her  husband.    On  the  first 
appearance    o.'    symptoms    the    husband 
rushes    to    the     family    physician    and 
begs    of    him    to    reveal  nothing.     The 
wife,  disbelieving  that  she  has  syphilis, 
refuses   to   take   treatment    for    it.      To 
obscure  lesions,  even  if  the  patient  denies 
syphilitic  infection,  syphilis  may  be  the 
cause  at  work.     Proceeding  on  this  hy- 
pothesis,   in    a   large    number    of    cases, 
excellent    results    have    been    obtained. 
Fournier  (.Tour,  de  Med.  et  Chir. ;    Jour. 
Cut.  and  Genito-Urin.  Dis.,  Aug.,  '99). 
Modes  of  Contagion.  —  The  methods 
of  contagion  in  syphilis  are  classified  as 
mediate  and  immediate.    By  the  mediate 
method  we  understand  the  transmission 
of  the  disease  through  the  medium  of  in- 
fected   drinking-utensils,    tobacco-pipes, 
towels,   etc.     Chancroid  is  very  rarely 
transmitted  in  this  way,  but  syphilis  is 
often  so  transmitted  on  account  of  the 
multiplicity  of  its  lesions,  that  are  some- 
times   apparently    so    insignificant,    but 
none  the  less  infectious.     By  the  imme- 
diate method  of  contagion  is  implied  the 


direct  contact  of  an  abraded  surface  in  a 
healthy  person  with  a  secreting  lesion  or 
infected  surface,  or  with  syphilitic  blood 
from  a  non-syphilitic  lesion,  in  a  syph- 
ilitic subject.  The  type  of  this  mode  of 
contagion  is,  of  course,  infection  during 
sexual  intercourse,  but  the  disease  may 
be  immediately  inoculated  in  many  other 
ways;  quite  often  it  is  contracted  by  the 
physician  or  surgeon  in  operating  upon 
or  examining  syphilitic  subjects. 

Chancre  is  sometimes  contracted  in 
kissing,  a  small,  insignificant-looking — 
perhaps  unrecognized — mucous  patch 
upon  the  cheek,  lips,  or  tongue  of  the 
diseased  person  inoculating  any  slight 
fissure  or  abrasion  that  happens  to  be 
present  about  the  mouth  of  the  healthy 
subject. 

The  duration  of  syphilitic  chancre  is 
variable.  It  may  last  for  a  couple  of 
weeks,  but  in  the  majority  of  cases  an 
eruption  appears  prior  to  the  disappear- 
ance of  the  chancre.  It  may  last  for 
some  months,  especially  if  complicated. 
Cases  arise  in  which  the  induration  lasts 
for  years. 

Chancre  is  generally  single,  but  may  be 
multiple,  according  to  the  number  of 
points  primarily  inoculated.  It  is  usu- 
ally situated  upon  the  genitals,  behind 
the  corona  glandis  in  the  male  especially; 
but  its  situation  varies  greatly,  as  may 
be  readily  understood  upon  considering 
its  numerous  methods  of  contagion. 
Chancres  of  the  face,  tongue,  nipple,  and 
fingers  are  not  so  very  rare,  and  instances 
of  chancre  of  the  tonsil  have  been  re- 
ported. Urethral  chancre  is  not  un- 
commonly seen. 

Next  to  the  lips  and  fingers,  the  eye 
is  the  most  common  site  for  an  extra- 
genital lesion,  as  the  liabits  and  social 
conditions  of  one  country  differ  from 
those  of  another,  and  those  of  large  cities 
from  those  of  the  country-districts,  great 
variation  is  to  be  expected  in  the  statis- 
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tics  on  the  subject.  The  unusual  fre- 
quency of  primary  chancre  of  the  lid 
among  the  Russian  peasantry  is  ex- 
plained by  the  custom  of  licking  the  in- 
flamed eye,  or  bathing  it  with  urine. 
The  most  common  site  is  on  the  lower 
lid;  occasionally  the  upper  lid  is  in- 
volved and  more  rarely  the  conjunctiva. 
The  contagion  is  transmitted  indirectly 
by  sponges,  handkerchiefs,  and  towels, 
and  directly  by  kissing,  licking,  and  the 
like.  Leon  Cruder  (Wiener  klin.  Woch., 
Oct.  13,  '9S). 
General  Infection,  or  So-called  Second- 
ary Syphilis. 

The  initiatory  period  of  syphilis  ter- 
minates when  the  infection  has  traversed 
the  lymphatics  leading  from  the  chan- 
crous  surface,  entered  the  receptaculum 
chyli,  and  from  thence  passed  into  the 
blood,  through  the  medium  of  which  it 
is  disseminated  throughout  the  system, 
giving  rise  to  the  peculiar  changes  char- 
acteristic of  syphilis  in  every  tissue  and 
organ,  the  changes  being  more  marked 
in  some  parts  perhaps  than  in  others  in 
different  cases,  though  there  is  no  tissue 
that  enjoys  complete  immunity  from  the 
ravages  of  the  disease. 

Following  the  initiatory  period,  with 
its  initial  sclerosis  and  primary  adenop- 
athy, there  is  an  apparent  period  of  in- 
cubation lasting,  on  an  average,  forty  to 
forty-five  days,  and  followed  by  general 
symptoms.  During  this  so-called  second 
stage  of  incubation  the  syphilitic  infec- 
tion is  slowly  traversing  the  lymphatics 
and  gradually  making  its  way  into  the 
general  blood-current. 

The  Justus  blood-test  for  syphilis  de- 
pends on  the  asserted  fact  that  a  single 
inunction  of  mercury  in  all  untreated 
cases  of  secondarj',  tertiary,  and  congeni- 
tal forms  of  syphilis  causes  a  reduction 
in  the  hoemoglobin,  due  to  the  sensitive- 
ness of  the  red  blood-corpuscles  to  the 
action  of  the  drug,  while  in  non-syphi- 
liticB  no  reaction  occurs.  Test  person- 
ally applied  in  53  cases  drawn  from  the 
service  at  Gouverneur  and  Hellcvuc  Hos- 


pitals. Of  17  active  syphilitics,  13  re- 
sponded and  4  were  negative.  Out  of  1.5 
cases  of  chancre,  only  3  responded,  and 
all  the  control  cases,  18  in  number,  were 
negative.  However,  it  is  likely  that  it 
may  be  a  very  valuable  method  of  cor- 
roborating a  diagnosis.  D.  H.  Jones 
(N.  Y.  Med.  Jour.,  Apr.  7,  1900). 

The  Justus  test  has  no  practical  value 
in  the  difterential  diagnosis  of  venereal 
ulcers,  since  the  reaction  occurs  with  an 
almost  equal  degree  of  frequency  in  the 
non-syphilitic  conditions  with  which 
syphilis  may  occasionally  be  confused. 
The  summary  of  the  writer's  cases,  with 
the  percentages  of  positive  results,  is  as 
follows:  13  cases  of  the  initial  lesion 
with  38  per  cent.;  7  of  chancroid  with  57 
per  cent.;  3  of  herpes  with  100  percent.; 
3  of  genito-urinary  tuberculosis  with  33 
per  cent.;  1  of  pustulo-crustaceous  syph- 
ilide  with  0  per  cent.  Tucker  (Pliila. 
iled.  Jour..  Jlay  10,  lOOi). 

General  Adenopathy.  —  The  syph- 
ilitic infection  eventually  arrives  at  the 
receptaculum  chyli,  from  which  it  is 
carried  to  the  general  circulation,  and 
after  entering  the  right  heart  is  finally 
disseminated  throughout  the  tissues  gen- 
erally, producing  its  characteristic  effect 
of  cell-proliferation,  the  first  evidence  of 
which  usually  consists  in  a  general  gland- 
ular enlargement.  This,  however,  may 
appear  simultaneously  with  or  follow  the 
discovery  of  the  roseola.  On  section,  the 
enlarged  glands  are  found  to  be,  histolog- 
ically and  macroscopically,  reproductions 
of  the  adenopathies  of  the  initiatory 
period. 

The  so-called  bhiod-plat^-lels  were 
found  in  large  numbers  by  the  author 
in  the  blood  of  syphilitics  irrespective  of 
the  stage  of  the  disease  or  the  symptoms 
that  may  be  present.  He  emphasizes  the 
fact  that  they  are  by  no  means  specific 
to  syphilis,  and  found  tliat  they  disap- 
peared when  the  antisyphilitic  treatment 
had  been  carried  on  long  enough  to  over- 
come the  aniemia  that  accompanies  that 
di.sease.  H.  Voerner  (Deutsche  med. 
Wochen.,  Dec.  11,  1902). 
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The  Eoseola. — At  the  end  of  about 
forty  to  forty-five  days,  on  the  average, 
after  the  development  of  the  initial  scle- 
rosis, the  period  of  "general,  systemic  in- 
fection and  localized  cell-accumulation" 
begins,  the  infection  having  now  reached 
its  final  destination.  The  first  evidence 
of  general  infection  in  order  of  discovery 
usually  consists  in  the  development  of  a 
peculiar  eruption  of  rose-colored  spots: 
the  syphilitic  roseola.  Although  this 
eruption  may  escape  observation,  it  is 
probably  constant,  being  always  present 
in  a  greater  or  less  degree,  in  some  cases 
lasting  for  a  number  of  weeks,  probably 
from  two  to  eight,  while  in  others  it  may 
last  only  a  few  hours.  In  its  general  ap- 
pearance the  eruption  is  not  very  unlike 
measles.  The  spots  are  of  a  dull,  rose- 
red  hue,  and  disappear  on  pressure  when 
recent,  but  later  on  leaving  a  coppery 
stain. 

The  syphilitic  roseola  is  due  to  dila- 
tion of  the  cutaneous  capillaries,  with 
subsequent  stasis,  and  the  exudation  of 
leucocytes  and  red  blood-corpuscles  into 
the  implicated  integumentary  area.  It 
is  possible  that  the  dilation  and  stasis  are 
reflex  phenomena  due  to  reflected  local 
irritation  produced  by  the  syphilitic  in- 
fection, or  to  the  direct  influence  of  the 
infection  upon  the  vascular  walls;  but 
this  explanation  is  hardly  so  rational  as 
that  involving  a  direct  influence  upon  the 
sympathetic  centres  analogous  to  that 
produced  by  quinine,  belladonna,  and 
various  other  drugs  and  by  emotional  dis- 
turbances. The  disturbing  element  in 
the  action  of  syphilis  on  the  sympathetic 
is  probably  a  toxin  or  toxins  elaborated 
by  the  syphilitic  micro-organism. 

Syphilitic  Prodromes. — The  roseola 
may  be  preceded  or  accompanied  by  vari- 
ous phenomena  of  a  general  character. 
Among  these  phenomena  are  malaise, 
headache,   backache,   rheiimatoid  pains. 


anorexia,  nausea,   prostration,   sleepless- 
ness, and  nervous  irritability,  and  in  some 
cases  quite  sharp  febrile  movement,  per- 
haps  followed   by   perspiration.      These 
are  the  symptoms  several  or  all  of  which 
have  been  included  under  the  head  of 
syphilitic  fever,  or,  as  Diday  more  cor- 
rectly    terms     them,     '"'syphilitic     pro- 
dromes."    It  has  been  claimed  that,  on 
reviewing  the  list  of  single  symptoms  that 
may  occur,  it  is  evident  that  they  may  be 
dependent  upon  so  many  and  various  co- 
incident disturbances  that  there  can  be 
no  great  constancy  or  certainty  about 
their  occurrence  in  syphilis,  and  that  the 
term    syphilitic    fever    is    therefore    ob- 
viously   inaccurate.      This    observation, 
however,  may  be  fallacious  because  of 
faulty  methods  of  study.     The  various 
symptoms   are   toxemic,    and,    although 
they  vary  in  severity,  might  be  found  to 
exist  in  greater  or  less  degree  in  all  cases 
by  very  careful  investigation.    The  tem- 
perature, be  it  remarked,  is  rarely  studied. 
Some     of    the     results     of    secondaiy 
syphilis,  which  are  important  owing  to 
the  fact  that  they  are  diHicult  to  diag- 
nose in  the  absence  of  distinct  history, 
and  from   tlie  fact  that  they  are  much 
more   frequent   in   women   than   in   men, 
pointed     out.       The     first     is     headache, 
which  may  be  divided  into  three  degrees. 
In  the  first  it  Is  troublesome,  but  does 
not   interfere    with    the    ordinary    voca- 
tions.    In  the  second  the  pain  simulates 
migraine.     In   the  third   the   pain   is   so 
severe  as  to  render  any  exertion  or  em- 
plo3'ment  impossible.     It  is  accompanied 
by  vertigo,  ringing  in  the  ears,  and  in 
many   cases   there    may   be    a   profound 
melancholia.    The  pain  may  be  constant 
or  intermittent.     In  the  first  it  is  more 
severe  toward  the  evening;    in  the  sec- 
ond form  it  comes  on  every  evening  be- 
tween 5  and  7.    Antisyphilitic  treatment 
is  followed  by   an  astonishing  relief  of 
the    symptoms.      Another    manifestation 
is  insomnia.    In  many  instances  this  may 
be  due  to  headache,  but  in  other  cases 
there  may  be  no  headache  or  other  symp- 
tom, the  patient  passing  several  nights 
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without  sleeping.  Another  phenomenon 
in  secondary  syphilis  is  asthenia.  Like 
the  other  symptoms,  it  is  almost  con- 
fined to  women.  There  may  be  inability 
to  stand  or  even  to  leave  the  bed.  The 
heartbeats  are  e.xtremely  feeble  and  the 
pulse  almost  imperceptible.  There  is  a 
dullness  of  perception  affecting  all  the 
senses,  and  the  trophic  functions  are 
greatly  in  abeyance.  Malignant  dis- 
ease, tubercle,  different  forms  of  anaemia, 
etc.,  have  been  diagnosed.  Vague  neu- 
ralgic pains  may  affect  the  sciatic  or 
different  branches  of  the  fifth  nerve. 
Antisyphilitie  treatment,  more  particu- 
larly preparations  of  mercury,  should  be 
tried  in  many  cases  of  anomalous  neu- 
ralgic pain.  Fournier  (.Jour,  de  M6d., 
Apr.   10,  '99). 

PilARYNGO-FAUCIAL   InfILTRATIOX. — 

About  the  time  the  roseola  appears,  some- 
times shortly  before  or  after  it,  there  is 
a  development  of  inflammatory  engorge- 
ment of  the  tonsils,  pharynx,  and  soft 
palate,  involving  usually  the  whole  fau- 
cial  surface.  The  explanation  of  the  in- 
volvement of  the  fauces  and  pharynx 
characteristic  of  secondary  syphilis,  upon 
the  ground  of  lymphatic  engorgement, 
the  primary  cause  of  which  is  the  abun- 
dance and  superficial  character  of  the 
lymphatic  capillaries  of  the  affected  parts, 
is  quite  plausible.  That  vasodilation  due 
to  the  action  of  syphilotoxins  upon  the 
sympathetic  is  an  associate  factor  is  pos- 
sible. 

Among  2.^00  consecutive  cases  treated 
in  the  ear  department  of  the  Pennsyl- 
vania Hospital,  7  were  distinctly  of 
syphilitic  origin.  Bulkley,  in  an  anal- 
ysis of  9058  extragenital  chancres,  found 
27  cases  in  which  the  sore  was  located 
on  the  external  car.  Secondary  and  ter- 
tiary manifestations  are  met  with  much 
more  frequently.  Hereditary  syphilis  of 
the  ear  manifests  itself  most  frequently 
in  the  middle  an<l  inner  car.  Syphilitic 
disease  of  the  middle  ear  originates 
\is\uilly  from  inf<'ction  through  the 
Kusfachian  tube.  I-o.sions  of  the  inter- 
nal ear  occur  very  late  in  the  course  of 


syphilis.  The  symptoms  of  this  condi- 
tion are  tinnitus  and  deafness  coming 
on  suddenly  in  either  one  or  both  ears, 
and  not  infrequently  accompanied  by 
unilateral  facial  palsy.  Packard  (Jour. 
Amer.  Med.  Assoc,  Feb.  2,  1901). 

Several  cases  of  secondary  syphilis  of 
the  throat  witnessed  in  which  itchiness 
of  the  fauces  was  present.  This  was  not 
a  mere  tickling,  but  a  definite  itchiness 
in  every  way  comparable  to  the  ordi- 
nary feeling  experienced  in  the  skin,  and 
accompanied  by  a  similar  desire  for 
counter-irritation  by  scratching.  In  two 
cases  this  symptom  was  most  marked. 
In  both  the  itchiness  had  appeared  very 
shortly  after  the  onset  of  the  sore 
throat,  nameh-:  about  eight  weeks  after 
the  appearance  of  the  chancre. 

That  itchiness  should  occasionally  be 
a  fairly  marked  symptom  in  syphilitic 
affections  of  the  mucous  membrane  is 
the  more  remarkable,  since,  with  the  ex- 
ception of  small  papular  syphilides,  spe- 
cific cutaneous  eruptions  seldom  itch 
much,  often,  indeed,  not  at  all.  A.  A. 
Scot  Skirving  (Brit.  Med.  .Jour.,  May  4, 
1901). 

The  Papular  Syphilide. — The  next 
thing  observable  after  the  roseola  in  the 
typical  course  of  syphilis  is  the  devel- 
opment of  an  eruption  of  true  papules. 
This  may  appear  when  a  roseola  has 
not  been  noticed,  thus  seeming  to  be 
the  first  skin-lesion  of  the  disease,  or 
may  even  be  coincident  with  it,  but 
generally  follows  it  after  a  variable  in- 
terval: often  some  weeks  or  months. 
The  papules  are  usually  most  promi- 
nent about  the  borders  of  the  hair  upon 
the  forehead,  forming  a  peculiar  ap- 
pearance termed  the  corona  veneris,  or 
venereal  crown,  but  may  be  scantily 
scattered  over  the  breast,  back,  and  limbs. 
In  still  other  instances  they  may  be 
thickly  studded  all  over  the  body.  This 
eruption  lasts  longer  than  the  roseola, 
occasionally  remaining  prominent  for  a 
number  of  months.  It  is  at  first  of  a 
tolerably   bright-reddish    hue,   but   this 
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gradually  fades,  leaving  tlie  character- 
istic ham  color. 

Syphilitic  Alopecia.  —  During  the 
period  of  general  syphilis,  usually  dur- 
ing the  early  months  of  the  secondary 
period,  often  co-existent  with  the  papular 
eruption,  falling  of  the  hair,  or  alopecia, 
occurs.  This  results  from  derangement 
of  nutrition  in  the  hair-follicles.  The 
loss  of  hair  may  be  general,  but  it  usu- 
ally occurs  in  patches — alopecia  areata — 
that  are  quite  characteristic.  In  rare  in- 
stances the  entire  body  is  denuded  of 
hair. 

This  lesion  of  early  syphilis  especially 
appeals  to  the  writer  as  a  syphilitic  neu- 
rosis: a  trophoneurosis,  in  brief.  This 
may  be  dangerous  ground,  for  the  close 
association  of  alopecia  with  tangible  cell- 
deposit  in  other  situations  has  led  to  the 
tacit  acceptance  of  this  lesion  as  an  evi- 
dence of  the  action  of  the  materies  morhi 
of  syphilis  in  loco.  Some  authorities  be- 
lieve it  to  be  due  to  local  poisoning  of 
the  hair-follicles,  with  resultant  nutritive 
perversion. 

Syphilis  of  the  Nails. — The  nails 
of  the  fingers  and  toes  may  become  af- 
fected by  the  syphilitic  cellular  infiltra- 
tion, and  become  brittle  and  lustreless, 
or  from  very  great  infiltration  and  con- 
sequent nutritive  disturbances — and  per- 
haps secondary  pus-infection — the  de- 
structive lesion  known  as  syphilitic 
onychia  may  occur,  presenting  an  obsti- 
nate ulceration  around  and  beneath  the 
nail. 

Pustules,  Vesicles,  and  Precocious 
Skin-lesions. — Pustules  or  vesicles  may 
form  during  the  papular  stage  of  syph- 
ilis. Ulcerations  resembling  tertiary  or 
late  secondary  lesions  may  also  occur. 
These  latter  constitute  precocious  syphi- 
lides. 

Special  Mucous  Lesions.— There  are 
several  peculiar  lesions  occurring  during 


the  period  of  general  syphilis  that  are 
both  important  and  interesting,  but 
which  are  really  mere  modifications  of 
the  syphilitic  papule  dependent  mainly 
upon  their  situation  and  surroundings. 
Mucous  patches  upon  the  various  mucous 
surfaces  or  quasimucous  surfaces,  where 
they  are  constantly  subjected  to  irritation 
from  friction,  heat,  and  moisture,  are 
examples.  These  lesions  are  elevated 
plaques  of  a  milky  or  grayish  color,  cov- 
ered with  a  grayish  exudate,  and  are  not 
greatly  unlike  the  primary  superficial 
erosion  sometimes  seen  upon  the  genitals. 
When  situated  about  the  anus,  upon  the 
scrotum,  vulva,  or  between  the  digits, 
these  plaques  muqueuses  tend  to  become 
hypertrophied,  forming  broad  papules  or 
excrescences  more  or  less  elevated,  some- 
times covered  with  a  quasidiphtheritic 
deposit,  and  usually  secreting  a  foul- 
smelling  serous  secretion.  These  modi- 
fied mucous  patches  are  termed  mucous 
tubercles,  or  condylomata. 

Visceral  Involvement.  —  Visceral 
engorgements  and  infiltrations  are  by  no 
means  uncommon  in  syphilis,  congestion 
characterizing  the  early  secondary,  dif- 
fuse infiltration  the  late  secondary,  and 
distinct  gummy  deposit  the  sequelar 
period.  Tenderness  over  the  liver, 
spleen,  and  kidneys  is  occasionally  ob- 
served in  early  syphilis.  Transient  albu- 
minuria is  not  uncommon. 

Syphilis  of  the  stom.ach  is  not  so  rare 
as  might  be  believed.  The  lesions  pre- 
sent themsel  es  under  various  forms: 
haeniorrhagic  erosions,  ecchymosis  of  the 
mucous  membrane,  gummous  patches, 
etc.  When  the  symptoms  of  ulcus  sim- 
plex are  observed  in  a  syphilitic  person, 
it  is  natural  to  suppose  the  gastric  le- 
sion is  of  itself  syphilitic.  It  should 
never  be  forgotten,  when  in  presence  of 
gastric  ulcer,  to  look  for  syphilis  in  the 
antecedents  of  the  patient  and  apply  the 
treatment  accordingly.  Dieulafoy  (Can- 
ada Lancet,  Aug.,  '08), 
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To  the  few  cases  of  undoubted  gastric 
syphilis  on  record  a  fatal  case  is  added: 
The  microscopical  features  of  the  ulcer 
demonstrated  its  syphilitic  nature,  but 
gave  no  support  to  tlie  view  that  it  had 
been  produced  by  the  softening  of  a 
gumma.  The  appearance  was  more  that 
of  an  indirect  necrosis  of  the  mucous 
membrane  brought  about  by  combined 
softening  of  the  submucous  gummatous 
infiltration,  and  obstruction  and  obliter- 
ation of  the  blood-vessels.  The  mucous 
membrane,  thus  deprived  of  its  nutri- 
tion, became  necrotic,  was  removed,  and 
an  ulcer  resulted.  Simon  Fle.vner  (Aracr. 
•Jour.  iled.  Sci.,  Oct.,  '98). 

In  CO  cases  of  recent  syphilis,  an  iin- 
(loubtcil  enlargement  of  the  spleen  yield- 
ing to  specific  treatment  was  found  only 
4  times.  Splenic  enlargement  was  also 
found  twice  in  4  cases  of  malignant 
syphilis.  From  these  and  other  observa- 
tions it  appears  tliat  in  early  stages  of 
syphilis  enlargement  of  the  spleen  can 
only  seldom  be  made  out  with  certainty. 
At  present,  therefore,  the  condition  of 
the  spleen  docs  not  help  one  to  draw  any 
conclusions  regarding  diagnosis  or  treat- 
ment. C.  Bruhns  (Deut.  Arch.  f.  klin. 
Med.,  vol.  Ixiv,  p.  451,  '99). 

Syphilis  of  the  heart  is  rare  and  is  fol- 
lowed by  interstitial  or  gummatoiis 
myocarditis.  It  may  aiTect  the  coronary 
arteries  alone.  The  symptoms  are  the 
.same  as  in  other  forms  of  myocarditis. 
Some  improvement  will  follow  specific 
treatment,  which  confirms  the  diagnosis. 
The  prognosis  depends  upon  the  age  of 
the  patient.  In  gonorrhcea,  on  the  other 
hand,  endocarditis  is  not  uncommon,  the 
myocardium  only  becoming  involved  sec- 
ondarily. Gonorrha?al  endocarditis  may 
be  acute  and  malignant  or  chronic  and 
benign.  The  diagnosis  is  not  so  difficult 
as  that  of  syphilitic  myocarditis.  G. 
Fischer  (La  Presge  MC'd.,  Jan.  I.'),  1902). 

Early  Ocular  Syphilis.  —  During 
the  active  period  we  often  have  ocular 
troubles  that  may  prove  of  very  serious 
import.  An  infiltration  of  cells  into  the 
iris  and  ciliary  body  often  sets  up  an 
iritis  at  this  time,  this  inflammation  being 
in  no  wav  distini'uishable  from  tlie  iritis 


produced  by  rheumatism,  trauma,  or 
other  exciting  causes.  The  local  accu- 
mulation of  cells  in  these  cases  sometimes 
forms  a  distinct  nodule,  or  tumor,  often 
erroneously  termed  "gummy  tumor  of 
the  iris,"  but  which  is  in  nowise  different 
in  structure  from  the  syphilitic  papule. 
This  is  especially  apt  to  occur  in  late 
syphilis,  in  which  event  it  may,  perhaps, 
be  justly  styled  "gummous."  Similar 
plastic  nodules  may  form  in  the  choroid 
at  this  period. 

Two  years  ago  the  imdersigned  stated 
that  the  absence  of  the  pupil-reflex  to 
light,  if  permanent  and  unaccompanied 
by  any  change  in  the  eyeball  or  optic 
nerve,  or  paralysis  of  the  third  pair,  is 
almost  pathognomonic  of  hereditary  or 
acquired  syphilis.  Experience  since  has 
convinced  them  that  the  absence  of  the 
pupil-reflex  under  these  circumstances 
may  be  the  only  sign  of  an  organic  af- 
fection of  the  nervous  system,  and  that 
patients  thus  affected  are  liable  to  be 
attacked  by  tabes,  general  paralysis,  or 
confirmed  cerebrospinal  syphilis.  G. 
Babinski  and  Charpentier  (Bull,  de  la 
Soc.  des  Hop.  de  Paris,  May  25,  1901). 

Early  Osseous  Symttoms.  —  Bone- 
pains,  usually  localized,  and  localized  sub- 
periosteal accumulations  of  cells  termed 
nodes  frequently  occur  during  early 
syphilis,  although  more  characteristic  of 
late  syphilis.  The  pain  in  these  instances 
is  due  to  intra-osseous  or  subperiosteal 
pressure  produced  by  the  dense  accumu- 
lation of  cells. 

Early  Nervk  Ixvolvement  in 
Syphilis. — Syphilitic  toxins  occupy  a 
very  prominent  position  in  the  etiology 
of  early  syphilitic  nerve  disease.  They 
also  bear  a  more  remote  relation  to  some 
of  the  early  types  of  nerve-phenomena. 
They  apparently  act  in  several  ways,  viz.: 
(.1)  By  direct  intoxication  of  nerve-tis- 
sue. (B)  By  the  induction  of  vasomotor 
changes  via  the  sympathetic  ganglia  or 
the  so-called  monarchiiil  vasomolor  cm- 
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tre  in  the  medulla.  (C)  Direct  intoxica- 
tion and  irritation  of  blood-vessels  in  the 
nervous  system.  Organic  or  functional 
nervous  disturbance  is  produced  by  syph- 
ilitic new  growth  in  numerous  ways,  viz.: 

1.  By  invading  the  lymphatics  surround- 
ing nervous  structures.  3.  By  involving 
the  tissues,  chiefly  the  lymphatic  vessels, 
surrounding  the  blood-vessels  supplying 
or  draining  the  part.  3.  By  invading  the 
arterial  walls.  4.  By  infiltration  of  con- 
nective and  other  tissues  about  nervous 
structures.  5.  By  involvement  of  the 
nerve  or  brain  parenchyma  proper.  6. 
By  involving  nerve-sheaths  or  the  cere- 
bro-spinal  meninges.  These  various  con- 
ditions act  by  producing:     1.  Irritation. 

2.  Pressure-innutrition,  and  occasionally 
degenerations.  3.  Passive  hyperfemia 
and  oedema  from  venous  obstruction. 
4.  Localized  anfemia  (ischemia)  from 
arterial  obstruction.  5.  Blocking  up  of 
the  affected  area  by  lymphatic  obstruc- 
tion. 

Any  of  these  conditions  may  occur  in 
both  the  active  and  the  sequelar  periods, 
and  prove  very  destructive.  It  is  rare 
that  extensive  destruction  of  tissue  from 
breaking  down  of  the  neoplasm  occurs 
in  the  earlier  nervous  lesions.  It  is  to 
he  remembered,  however,  that  gumma 
gnay  develop  at  an  early  period  from  the 
Sntrinsic  malignancy — precocity — of  the 
disease. 

The  Period  of  Sequelae,  or  So-called 
Tertiary  Syphilis.  —  The  Tubercular 
Syphilide  (Gummy  Infiltration). — 
One  of  the  most  frequent  and  important 
of  the  tertiary  lesions,  or  sequelse,  is 
the  tubercular  eruption.  This  has  been 
said  to  be  due  to  a  localized  accumulation 
of  morbid  cell-material  in  the  tissues — 
so-called  "gummy  infiltration" — that  is 
the  type-basis  of  all  tertiary  lesions.  This 
gummy  material  is  termed  by  Wagner 
"syphiloma,"  and  is  described  by  him  as 


an  infiltration  of  cells  and  nuclei,  the 
cells  not  being  capable  of  differentiation 
from  the  normal  white  blood-cells  or  leu- 
cocytes and  the  nuclei  themselves  pre- 
senting no  characteristic  appearances. 
He  states  that  their  morbid  effects  are 
due  to  a  mere  interference  with  the  func- 
tion and  nutrition  of  affected  parts  by 
simple  pressiire.  Baiimler  also  claims  that 
the  histological  elements  of  syphilomata 
lack  specific  microscopical  characters. 

The  tubercular,  or  gummy,  lesion  may 
develop  in  any  situation,  its  favorite  lo- 
cations being  the  cellular  tissue,  skin, 
bones,  liver,  testes,  brain,  and  kidneys, 
and,  in  children  especially,  the  lungs. 

Syphilis  can  manifest  itself  in  the 
veins.  There  are  two  forms  of  syphilitic 
phlebitis.  The  first  is  acute  or  subacute, 
and  corresponds  to  the  secondary  period 
of  the  disease.  The  other  form  is  chronic, 
and  corresponds  to  the  tertiary  period  of 
the  disease;  it  may  be  localized  (gumma 
of  a  vein)  or  generalized  (phlebosclero- 
sis).  The  phlebitis  of  both  secondary 
and  tertiary  syphilis  affects  the  veins 
of  the  lower  extremities  by  preference. 
The  prognosis  is  generally  favorable,  the 
average  duration  being  two  months.  R. 
Heuzard   (These  de  Paris,  No.  179,  '98). 

This  gummy  material  is  a  grayish-red, 
homogeneous  mass  of  greater  or  less  con- 
sistency, that  may  be  found  in  the  par- 
enchyma of  any  organ  or  tissue  of  the 
body,  either  as  a  diffused  or  circum- 
scribed infiltration,  but  never  capsulated. 
When  this  accumulation  of  morbid  mate- 
terial  is  superficial  and  exposed  to  un- 
equal pressure,  and  when  it  is  excessive 
or  involves  the  walls  of  the  blood-vessels, 
thus  giving  rise  to  localized  innutrition 
from  pressure  or  vascular  obstruction,  the 
whole  mass  is  liable  to  disintegrate  and 
form  an  open  lesion,  or  break  down  into 
pus  or  puruloid  material  that  may  ab- 
sorb through  fatty  or  granidar  degenera- 
tion without  ulceration.  It  has  been 
demonstrated  that  the  longer  the  dura- 
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tion  of  the  active  period,  and  conse- 
quently the  more  pronounced  the  changes 
in  the  lymphatic  structures  produced  by 
its  lesions,  the  greater  the  liability  to 
tertiary  lesions  of  a  severe  type. 

After  the  removal  of  the  cells  by  fatty 
degeneration  there  is  always  a  tendency 
to  recurrence.  This  explains  the  diffi- 
culty of  curing  the  disease  at  this  period. 
This  tendency  is  due  to  an  increased  in- 
jury to  the  lymphatic  structures  already 
greatly  impaired  by  the  lesions  of  the 
active  period  of  syphilis.  This  impair- 
ment consists  in  the  formation  of  fibrous 
tissues  as  a  result  of  low  inflammatory 
action  mechanically  set  up  by  the  cells. 
This  fibrous  formation,  of  course,  inter- 
feres, in  a  measure,  with  tissue-nutri- 
tion in  dilTerent  localities  by  producing 
changes  in  the  vascular  walls. 

A  careful  consideration  of  all  the  facts 
thus  far  presented  leads  to  the  conclusion 
that  the  various  lesions  and  different  de- 
grees of  severity  of  the  phenomena  of  the 
so-called  "tertiary  stage  of  syphilis"  de- 
pend upon  (1)  the  amount  of  damage  pro- 
duced by  the  lesions  of  the  active  period 
of  the  disease  and  its  duration,  and  (2) 
the  constitutional  condition  of  the  in- 
dividual independent  of  specific  infec- 
tion. 

L.4TE,  on  Sequelae,  Nerve  and 
Brain  Syphilis. — The  nen-ous  lesions 
of  late  syphilis  are  more  severe,  and  the 
prognosis  much  graver,  than  in  the  case 
of  the  early  nerve  phenomena.  The  ac- 
cumulation of  neoplastic  material  in  and 
about  the  delicate  nerve-structures,  oc- 
curring in  late  syphilis,  is  associated  with 
and  probably  dependent  upon:  1.  The 
local  damage  inflicted  by  the  lesions  of 
the  active  stage  in  the  form  of  a  low  grade 
of  inflammation  with  connective-tissue 
proliferation  and  vascular  and  lymphatic 
obstruction.  2.  The  dcl)ilitating  effects 
of  prolonged  syphilization  and  the  pro- 


longed treatment  necessitated  by  it.  3. 
Prolonged  mental  worry,  with  or  without 
alcoholic  or  other  excesses.  4.  In  some 
cases  resistance  to  remedies  occasioned  by 
their  prolonged  use. 

The  main  signs  which  suggest  the  con- 
dition are:  Headache  and  vertigo; 
nausea  and  vomiting;  optic  neuritis; 
cranial-nene  palsies  or  paralyses;  apo- 
plectiform attacks  or  more  gradual  at- 
tacks of  somnolence  or  coma,  with  par- 
tial hemiplegia ;  irritability  and  general 
mental  failures;  polyuria  and  polydip- 
sia; marked  remittent  character  to  all 
the  symptoms  and  their  changeability. 
A.  E.  Brownrigg  (Boston  ^led.  and  Surg. 
Jour.,  Jan.  22,  1903). 

It  is  probable  that  the  nerve  and 
brain  lesions  of  the  sequelar  period  act 
entirely  by  producing  mechanical  and 
nutritional  disturbance,  the  syphilitic  in- 
fection proper  having  long  since  become 
exhausted.  The  manifestations  of  se- 
quelar nerve-lesion  are  many  and  various. 

Paralyses — such  as  hemiplegia,  para- 
plegia, and  monoplegias  of  different  kinds 
— are  apt  to  occur,  and  are  due  either  to 
localized  deposit  of  syphiloma  external  or 
internal  to  the  structures  involved,  or  to 
diffuse  interstitial  deposits  and  prolifera- 
tion of  obstructive  tissue.  Gummy  tu- 
mors may  occur  in  the  brain  proper  or 
its  membranes  or  the  latter  may  undergo 
a  chronic  thickening  resembling  chronic 
meningitis  from  other  causes.  The  patho- 
logical results  and  symptoms  produced 
vary  with  the  location  and  function  of 
the  structure  involved.  Gummy  deposits 
in  and  about  the  vascular  walls  inter- 
fering with  the  cerebral  circulation  are 
prolific  causes  of  paralysis.  Vascular  de- 
generation is  often  the  cause  of  those 
miliary  aneurisms  the  rupture  of  which 
is  at  the  bottom  of  many  cases  of  apo- 
plexy and  hemiplegia. 

The  various  cranial  and  spinal  nerves 
arc  likely  to  become  involved  in  sequelar 
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syphilis.  This  involvement  may  be  cen- 
tral, involving  the  brain  origin  of  the 
nerve,  with  or  without  a  greater  or  less 
degree  of  coincident  brain-involvement, 
or  it  may  be  peripheral,  affecting  any  part 
or  all  of  the  distribution  of  the  nerve. 
As  with  the  brain,  the  nerve-lesion  may 
consist  (1)  of  a  circumscribed  or  diffuse 
gummy  deposit;  (2)  of  sclerotic  changes 
produced  (a)  by  lesions  of  the  active 
period  or  (6)  by  sequelar  gummy  deposit; 
(3)  of  destruction  of  normal  tissue-ele- 
ments. 

There  has  been  something  of  a  con- 
troversy as  to  the  influence  of  syphilis 
upon  the  spinal  cord.  It  is  well  known 
that  gummy  infiltration  and  localized  de- 
posits with  consequent  paralysis  occur  in 
the  cord,  but  the  etiological  relation  of 
syphilis  to  locomotor  ataxia  has  been  dis- 
puted. Erb  maintains  that  61  per  cent, 
of  cases  of  locomotor  ataxia  are  due  to 
syphilis.  Fournier  claims  a  syphilitic 
origin  in  the  "enormous  majority  of 
cases."  In  regard  to  this  question  the 
writer  can  only  say  that,  while  the  state- 
ments of  these  authorities  may  be  ex- 
aggerated, clinical  experience  seems  to 
prove  that  quite  a  proportion  of  cases  are 
due  to  syphilis. 

The  following  statistics  are  based  on 
a  study  of  214  cases  of  tabes  (13G  men 
and  78  women)  from  the  neurological 
service  of  the  Charitg,  in  Berlin,  in  com- 
parison with  600  non-tabetic  patients 
(400  men  and  200  women)  from  the  same 
service:  Of  the  tabetic  men,  38.2  per 
cent,  gave  a  conclusive  history  of  syphi- 
lis, while,  of  the  men  with  other  nervous 
affections,  only  7  75  per  cent,  gave  a  like 
history. 

The  non-tabetic  men  gave  a  history  of 
chancre  with  symptoiiis  following  which 
were  suspicious  of  syphilis  in  1.5  per 
cent.,  while  the  tabetics  gave  such  a  his- 
tory in  8.1  per  cent.  Of  the  male  pa- 
tients with  tabes,  21.3  per  cent.,  while 
denying  the  primary  lesion,  had  suffered 
from  such  symptoms  as  would  tend  to  a 


diagnosis  of  syphilis;  of  the  patients 
with  other  nervous  diseases  only  4.5 
per  cent,  had  had  such  symptoms.  In 
only  II  per  cent,  of  the  male  cases  of 
locomotor  ataxia  was  there  no  evidence 
whatever  of  venereal  infection,  while  67.5 
per  cent,  of  the  non-tabetics  gave  this 
negative  history.  The  results  with  the 
women  were  practically  the  same.  Of 
the  tabes  eases,  35.9  per  cent,  were  surely 
syphilitics,  35.9  per  cent,  were  suspicious, 
and  2S.2  per  cent,  gave  no  evidence  what- 
ever of  previous  venereal  disease.  For 
the  non-tabetic  women  the  percentage  in 
these  three  classes  was  6.5,  10.5,  and  80 
per  cent.,  respectively.  Ernst  Kuhn 
(Arch.  f.  Psych,  u.  Nerv.,  '98). 

From  15  to  25  of  each  1000  persons 
affected  with  syphilis  develop  some  spe- 
cific disease  of  the  central  nervous  sys- 
tem, exclusive  of  those  who  develop 
either  tabes  or  general  paresis.  The 
greatest  number  of  cases  of  cerebral  syph- 
ilis result  from  mild  and  moderately  se- 
vere forms  of  the  disease.  In  II  per  cent, 
of  cases  of  syphilis  of  the  brain  the  cere- 
bral symptoms  have  occurred  within  the 
first  half-year  after  the  initial  affection, 
and  in  24.6  per  cent,  of  all  the  cases  be- 
tween 6  and  10  years  after  the  primary 
sore.  The  brain  and  spinal  cord  are  af- 
fected much  more  frequently  than  the 
peripheral  nerves. 

Syphilis  of  the  central  nervous  system 
is  characterized,  above  all,  by  the  multi- 
plicity of  the  symptoms  and  by  the  tend- 
ency to  remissions  and  relapses.  No  set 
of  symptoms  is  pathognomonic  of  syphilis 
of  the  brain  or  spinal  cord.  The  presence 
of  constitutional  syphilis  is  more  easily 
suspected  and  proved  fi'om  the  study  of 
the  pupils  than  from  any  other  symptom 
that  the  patient  may  present.  These 
pupil-changes  are:  (1)  inequality  of  the 
pupils,  one  contracted  and  the  other  di- 
lated; (2)  unequal  response,  the  one  re- 
acting to  light,  the  other  failing  to  re- 
spond; (3)  the  complete  immobility  of 
the  pupils,  both  to  light  and  during  ac- 
commodation; (4)  a  marked  departure 
from  the  circular  form  in  cases  in  which 
there  has  been  no  preceding  iritis. 
Chronic  forms  of  headache  in  an  other- 
wise-healthy individual  continuing  for 
days,    but    often    intermittent,    possibly 
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worse  at  night,  dependent  largely  upon 
the  position  of  the  head,  are  of  syphilitic 
origin.  Vertigo  is  an  early  symptom. 
Single  epileptoid  seizures,  transitory 
hemiplegias,  and  transitory  motor  apha- 
sias occurring  in  the  absence  of  renal  dis- 
ease arc  suspicious  signs.  Apoplectic 
attacks  occurring  in  middle  life  in  per- 
sons who  have  neither  renal  nor  cardiac 
disease  may  be  safely  attributed  to  syph- 
ilis. 

Ocular  nerve-palsies  of  varying  kinds 
are  often  among  the  earliest  symptoms  of 
tabes  dorsalis,  and  it  is  questionable  if 
some  of  these  forms  of  tabes,  beginning 
with  ocular  palsies,  are  not  truly  spe- 
cific types  of  cerebro-spinal  syphilis. 
Often  brain-symptoms  are  associated  with 
those  pointing  to  disease  of  the  lower  or 
lowest  portions  of  the  spinal  cord.  Spas- 
tic or  paralytic  symptoms,  which  may 
be  symmetrical,  but  often  invade  one 
side  long  before  the  other  is  diseased,  are 
suggestive  of  spinal  syphilis.  The  paral- 
ysis may  last  for  years  before  it  becomes 
complete.  Sensory  sj'mptoms,  if  super- 
added, may  remain  slight.  In  pseudo- 
tabes syphilitica  the  disease  often  invades 
one  leg  long  before  it  does  the  other. 
The  ataxic  symptoms  are  often  vci-y 
slowly  developed,  and  it  is  just  in  these 
cases  that  the  absolute  immobility  of  the 
pupil,  in  contradistinction  to  the  Argyll- 
Robertson  pupil,  gives  good  reason  to  be- 
lieve that  what  is  supposed  to  be  tabes 
dorsalis  is  a  syphilitic  pseudotabes. 
Sachs  (N.  Y.  Aled.  Jour.,  May  27,  '99). 
The  prognosis  of  late  nerve  and  brain 
sypliilis  is  notoriously  bad,  but  in  many 
cases  more  hopeful  than  .some  authorities 
would  have  us  believe. 

The  Syphilides. — The  most  prominent 
of  the  iiiimiffstations  of  syphilis  are  the 
eruptions  of  the  skin.  These  are  termed 
"syphilides,"  or  "syphilodermata."  The 
syphilides  are  many  and  various,  often 
confusing;  but  their  classification  may 
be  rendered  quite  simple;  thus,  if  papules 
are  the  essential  feature  of  a  syphilitic 
eruption  it  may  be  termed  a  "papular 
syphilide."  In  the  same  way  the  erup- 
tion may  be  designated  as  vesicular,  pus- 


tular, tubercular,  squamous,  crustaceotis, 
or  ulcerative,  and  such  combinations  as 
papulo-pustular,  papulons-sqiiamous,  and 
so  on,  the  first  part  of  the  combined  term 
corresponding  to  the  feature  of  the  mixed 
eruption  that  is  most  prominent.  Ulcera- 
tive syphilides  may  be  designated  as  su- 
perficial, deep,  serpiginous,  or  perforative, 
as  the  case  may  be. 

The  principal  distinctive  lesions  of 
syphilis  that  occur  at  various  periods  dur- 
ing its  course  are  macules,  papules,  mu- 
cous patches,  mucous  tubercles,  cond3do- 
mata,  vesicles,  pustules,  bullae  or  blebs, 
rhagades  or  fissures,  gummy  tubercles, 
and  diffuse  gummy  deposits  and  infiltra- 
tions. Dependent  upon  some  of  these 
lesions,  different  forms  of  deep  and  super- 
ficial ulceration,  attended  or  followed  by 
peculiarly-formed  crusts  and  scars,  may 
occur — syphilitic  ecthyma  and  rupia — 
ulcero-crustaceous  syphilides.  Squamae 
or  scales  in  various  forms  and  locations 
may  develop. 

Physical  Characters  of  the  Syph- 
ilides.— The  most  important  point  in 
the  study  of  the  syphilides  is  their  gen- 
eral characteristics.  These  characteris- 
tics are  [Keyes]:  (1)  polymorphism  of 
all  lesions,  including  the  chancre;  (2) 
rounded  form  of  the  eruptive  lesions  and 
ulcers;  (3)  lividity  or  "ham-color,"  be- 
coming coppery,  then  grayish,  and  finally 
white  and  shining  as  cicatrization  occurs; 
(4)  absence  of  pruritus  and  pain  except- 
ing in  hairy  regions,  and,  with  respect  to 
pain,  in  the  bones;  (5)  symmetry,  gen- 
eralization, and  superficial  character  of 
the  early  eruptions  in  all  save  precocious 
or  malignant  cases;  (G)  tendency  to 
grouping  of  the  later  eruptions,  which 
involve  the  true  skin  and  tend  to  sear- 
ring;  (7)  tendency  to  circular  arrange- 
ment; (8)  scales  comparatively  thin, 
white,  generally  superficial,  and  non- 
adherent;    (0)    crusts    irregular,    thick, 
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and  adherent,  and  either  of  a  greenish 
or  black  color  from  admixture  of  dis- 
organized blood;  (10)  abrupt  edges  of 
both  skin  and  mucous  ulcerations,  which 
are  not  undermined,  are  sluggish,  and 
bleed  easily  [the  chancrous  ulcer,  it  will 
be  remembered,  has  sloping  edges];  (11) 
the  rounded,  depressed  appearance  of 
cicatrices,  which  are  thin,  movable  upon 
the  sublying  tissues,  pigmented  at  first 
sometimes,  but  eventually  becoming 
white  and  shining.  These  scars  are  often 
crescentic  or  horseshoe-shaped. 

In  addition  to  the  foregoing  special 
characters  of  the  lesions  of  syphilis  we 
have  attendant  symptoms,  such  as  the 
so-called  syphilitic  fever  in  some  cases, 
alopecia,  headache,  osteocopic  pains 
worse  at  night,  analgesia,  anesthesia,  in- 
dolent lymphitis,  iritis,  sore  throat,  and 
mucous  patches. 

The  term  "polymorphous"  is  applied 
to  the  syphilides  because  there  is  no  form 
of  skin-lesion  that  may  not  occur  in 
syphilis.  Indeed,  no  single  form  or  type 
of  lesion  is  usually  present:  e.g.,  a  papular 
syphilide  is  rarely  purely  papular,  ves- 
icles, pustules,  or  erythematous  patches 
being  usually  found  at  the  same  time, 
the  eruption  being  named  from  the  lesion 
that  predominates. 

Prognosis.  —  According  to  Baiimler, 
the  infection  of  syphilis  lasts  from  eight- 
een months  to  three  years,  after  which  it 
is  exhausted.  Following  the  cessation  of 
this  active  period,  the  blood  and  the 
secretions  of  open  lesions  cease  to  be 
contagious,  and  it  may  also  be  stated 
that  in  by  far  the  greater  proportions 
of  cases,  especially  if  they  have  been 
properly  treated,  no  further  manifesta- 
tions are  ever  experienced. 

The  prognosis  as  regards  severity  of 
syphilis  varies  with  the  habits  and  in- 
trinsic resistance  of  the  patient,  and  the 
assiduity  with  which  treatment  is  fol- 


lowed up.  There  is  no  disease  the  dura- 
tion and  course  of  which  are  so  uncertain 
as  those  of  syphilis.  It  is  impossible  to 
state  arbitrarily  in  any  given  case  that 
the  disease  has  or  has  not  terminated. 
This  is  more  especially  true  when  we  con- 
sider that  it  may  permanently  modify 
the  constitution  of  the  individual,  even 
though  no  typical  manifestations  of  the 
disease  appear  after  a  certain  time.  No 
method  of  blood-examination  thus  far 
suggested  to  determine  the  existence  of 
syphilis  has  proved  reliable. 

The  disease  may  manifest  itself  as  a 
series  of  mild  secondary  eruptions  fol- 
lowed by  apparent  recovery,  or  it  may 
afford  no  evidence  of  its  presence  after 
the  initial  sore  throat  until  late  in  life, 
when  suddenly  tertiary  lesions — i.e., 
sequelfE — crop  out. 

Curability  of  Syphilis.  —  Although  it 
must  be  acknowledged  that  syphilis  often 
causes  a  permanent  modification  of  the 
patient's  constitution,  still  the  evidence 
shows  tliat  syphilis  can  be  cured.  The 
consensus  of  opinion  is  that  it  is  a  per- 
fectly curable  affection  in  by  far  the 
greater  proportion  of  cases.  We  have 
proof  of  its  curability  in  the  cases  of 
second  attacks,  cited  by  reliable  author- 
ities, and  in  the  fact  that,  whatever  the 
possibilities  of  tertiary  lesions,  they  are 
not  necessary  and  are  undoul)ted  se- 
quelee.  Sequelar  syphilitics  may  pro- 
create healthy  children,  and  the  L'vidence 
tends  to  show  that  the  blood  and  secre- 
tions of  tertiary  lesions  are  no  longer 
inoculable.  If  the  microbial  character 
of  syphilitic  infection  be  admitted,  the 
spontaneous  tendency  to  cure  of  syph- 
ilis is  almost  beyond  controversy.  It  is 
part  of  the  life-history  of  the  germ.  The 
prognosis  of  the  disease  as  regards  the 
life  of  the  patient  is  a  matter  difficult  to 
determine,  as  is  obvious  when  the  ob- 
scurity and  wide  variation  in  type  of  the 
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more  remote  conditions  produced  by 
syphilis  are  taken  into  consideration. 
Fatal  results  from  syphilis  are  usually 
incidental  to  sequelar  lesions  of  the  arte- 
rial or  cerebro-spinal  systems  or  the  vis- 
cera. They  occur,  as  a  rule,  at  a  period 
so  remote  from  the  original  infection,  and 
the  symptoms  are  so  obscure  as  regards 
the  specificity  of  their  origin,  that  it  is 
practically  impossible  to  determine  the 
primary  cause  of  the  condition  in  a  very 
large  proportion  of  cases.  This  much 
may  be  said,  however,  namely:  s)'philis  is 
a  disease  that  is  essentially  benign  so  far 
as  danger  to  life  is  concerned.  It  is  prob- 
able that  in  well  treated  cases  the  average 
longevity  is  not  seriously  diminished  by 
the  disease. 

In  regard  to  the  expectancy  of  life  in 
syphilis,  the  following  points  are  of 
value:  1.  Inherited  syjjhilis  is  one  of  the 
most  fatal  of  all  disorders  affecting  man- 
kind, and  under  the  most  favorable  cir- 
cumstances, apart  from  abortion,  90  per 
cent,  of  cliildren  born  living  subsequently 
die.  2.  Acquired  infantile  syphilis  is 
rare,  and  is  easily  treated,  and  probably 
a  large  proportion  of  all  infants  so  af- 
fected survive.  3.  In  acquired  syphilis 
in  adults  between  80  and  90  per  cent, 
escape  gummata.  The  percentage  of  pa- 
tients affected  with  gummata  who  die 
probably  does  not  exceed  2  per  cent.  4. 
The  expectancy  of  life  is  probably  not 
affected  by  the  coincidence  of  syphilis 
with  other  diseases,  and  the  prospect 
that  the  patient  with  acquired  syphilis 
will  ever  suffer  from  struma,  cancer,  or 
tuberculosis  is  exceedingly  small.  .5.  The 
natural  evolution  of  acquired  syphilis  in 
untreated  cases  is  not  in  the  direction 
of  a  fatal  issue,  but  rather  in  the  line 
of  physical  degeneration  due  to  involve-  ! 
ment  of  the  nervous  system  and  the 
bones  without  affecting  the  organs  es- 
sential to  life.  C.  It  is  unfair  to  charge 
an  extra  risk  for  the  insurance  of 
gypliilitic  applicants  otherwise  in  sound 
health.  The  syphilitic  applicant  for  life- 
insurance  should  be  examined  with  a 
view  not  so  much  as  to  his  syphilitic 
history  as  to  his  condition  with  relation 


to  all  the  other  items  making  up  a  satis- 
factory risk.  In  other  words,  if  he  has  a 
good  family  history,  a  sound  constitution, 
excellent  habits,  and  has  reached  but 
not  passed  a  satisfactory  age,  his  expect- 
ancy of  life  is  probably  that  of  other 
individuals  in  similar  conditions  without 
added  risk  on  account  of  syphilis.  Hyde 
(Med.  Examiner,  Apr.,  '98). 

Syphilis  seems  to  be  especially  amen- 
able to  treatment.  In  145  adults,  65 
per  cent,  only  showed  mild  transitory 
lesions  which  left  no  trace;  20  per  cent, 
showed  no  destructive  lesions  of  any 
sort.  Only  6  per  cent,  exhibited  con- 
siderable severity  for  a  time;  even  these 
finally  cleared  up  completely,  leaving  no 
trace.  J.  A.  McDonald  (Med.  Record, 
May  11,  1901). 

The  urine  of  syphilitics,  far  from  being 
hyperacid,  is,  on  the  contrary,  hypo-acid, 
and  this  hypo-acidity  is  but  little  dimin- 
ished by  a  stay  in  the  hospital;  the 
acidity  of  the  blood  also  suffers  a  con- 
siderable diminution  ;  the  mercurial  cure, 
acting  upon  the  body  in  general,  and 
probably  the  liver  in  particular,  increases 
the  hypo-acidity  of  the  urine,  and  conse- 
quently also  the  blood;  finally,  the  mer- 
curial cure,  specifically  for  the  syphilitic 
manifestations,  is  insufficient  to  bring 
on  a  complete  cure,  and  it  is  necessary  to 
combine  with  it  a  treatment  acting  upon 
nutrition  in  general  and  upon  the  nerv- 
ous and  hepatic  functions  in  particular. 
E.  Huffa  (Archives  Inter,  de  Pharm.  et 
de  Tlii-r.;  Amer.  Jour.  Med.  Sci.,  June, 
1902). 

When  may  a  Syphilitic  Marry? — Our 

best  authorities  assert  that,  on  the  aver- 
age, marriage  is  safe  at  the  end  of  three 
years.  Fournicr  gives  the  following  re- 
quirements for  the  guidance  of  syphilitics 
contemplating  marriage:  1.  Present  free- 
dom from  specific  symptoms.  2.  Ad- 
vanced period  of  the  disease.  3.  A  con- 
siderable period  of  absolute  freedom  from 
symptoms  since  the  last  specific  mani- 
festation. 4.  A  mild  type  of  the  disease. 
5.  Prolonged  and  thorough  treatment. 
These  requirements  contain  in  a  few 
words  all  that  is  necessary  for  us  to  im- 
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press  upon  syphilitic  patients  who  con- 
sult us  with  reference  to  their  matri- 
monial prospects. 

A  society  has  been  formed  at  Paris  for 
"Sanitary  and  Moral  Prophylaxis"  com- 
posed of  physicians,  businessmen,  offi- 
cials, and  others,  the  aim  being  an 
actual  campaign  against  syphilis.  Many 
practitioners  now  forbid  marriage  under 
four  to  six  years  of  treatment.  The 
new  society  aims  to  have  a  large  repre- 
sentative membership  from  all  classes 
and  to  utilize  all  measures  in  the  cam- 
paign against  syphilis  and  its  great 
procuress,  prostitution,  education  of  the 
public  in  the  dangers  of  venereal  dis- 
eases, official  regulation,  medical  proph- 
ylaxis by  public  evening  dispensaries 
with  private  consultations  and  circu- 
lars of  instruction  and  warning,  besides 
measures  of  a  religious  and  moral  order. 

Among  the  measures  which  the  league 
is  advocating  is  training  of  girls  to 
some  trade,  tlie  closing  of  saloons  with 
private  rooms,  opening  the  liberal 
careers  more  freely  to  women,  warning 
young  girls  of  the  dangers  that  threaten 
them,  fixing  "parental  responsibility" 
and  legal  penalties  for  damages  from 
venereal  contamination.  The  public 
should  be  warned  of  the  dangers  of  ex- 
tragenital contagion.  A.  Fournier  (Se- 
maine   Med..  May  22,   1901). 

Congenital  Syphilis. 

Acquired  Syphilis  in  Children. — Con- 
genital syphilis  should  be  differentiated 
from  infantile  syphilis  in  general.  Chil- 
dren may  acquire  the  disease  independ- 
ently of  hereditary  transmission.  The 
course  and  phenomena  of  acquired  syph- 
ilis in  children  are  in  nowise  different 
from  the  same  affection  in  the  adult. 
Children  may  become  inoculated  with 
syphilis  by  kissing  persons  with  oral  or 
labial  chancre,  mucous  patches,  fissures, 
or  ulcers,  or  it  may  acquire  it  by  nursing 
its  syphilitic  mother  or  nurse. 

The  medico-legal  question  of  the  in- 
fection with  syphilis  of  the  nurse  by  the 
nursling  may  be  difficult  and  have  pit- 


falls for  the  unwary.  In  examining  the 
nurse  the  discovery  of  a  elianere  in  a 
position  in  which  contagion  from  the 
child  is  possible  is  all-important.  If  a 
sore  is  present  its  induration  and  the 
existence  of  an  indurated  axillary  bubo 
must  be  especially  noted.  If  there  is  no 
sore,  relics  are  to  be  looked  for  —  a 
macula  which  is  constant,  but  lasts  only 
for  a  few  weeks;  a  cicatrix  which  is  ap- 
parent in  only  two  or  three  out  of  ten 
cases;  induration  which  lasts  for  several 
weeks,  and  in  the  case  of  neoplastic-like 
chancres  for  periods  up  to  five  months; 
and  a  bubo  which  always  remains  for  a 
certain  time.  The  genital  organs  must 
be  carefully  examined  and  mucous 
patches  in  the  form  of  papules  or  ero- 
sions must  be  distinguished  from  chan- 
cres, the  presence  or  absence  of  buboes 
being  especially  noted.  In  examining  the 
child  the  first  point  to  be  determined  is: 
Is  the  syphilis  acquired  or  congenital? 
In  establishing  the  latter  alternative  the 
absence  of  chancre  must  be  first  ascer- 
tained. Next  the  period  at  which  the 
secondary  symptoms  became  manifested 
is  to  be  noted.  Every  case  in  which 
secondaiy  symptoms  occur  in  the  course 
of  the  first  two  montlis  of  life  is  con- 
genital. 

This  rule  is  proved  mathematically. 
Suppose  that  a  child  contracts  syphilis 
on  the  day  of  its  birth.  The  incubation 
period  of  chancre  is  three  weeks  at  least 
— say,  twenty  days.  The  second  incuba- 
tion period  averages  about  forty-five 
days — say,  forty  days;  20  4-40  =  60. 
Therefore  the  secondary  symptoms  of  ac- 
quired syphilis  cannot  appear  before 
sixty  days  (two  months).  Again,  the 
presence  of  lesions  peculiar  to  congenital 
syphilis  will  decide  the  question — coryza, 
pemphigus,  epiphyseal  dislocations,  ma- 
rasmus, and  cranial  and  nasal  deformi- 
ties. The  examination  of  nurse  and 
child  being  completed,  the  relation  of 
the  disease  in  one  to  that  in  the  other 
is  to  be  considered.  There  are  three  pos- 
sibilities. Either  may  have  contracted 
the  disease  from  the  other  or  the  attacks 
may  be  independent.  The  previous  con- 
dition of  the  nurse  should  alwavs  be  in- 
vestigated, her  child  and  liusband  (if 
there  is  one)   should  be  examined.     The 
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condition  of  the  former  is  of  the  highest 
importance.  Immunity  is  an  ahnost  ab- 
solute proof  of  immunity  of  the  mother. 
Syphilitic  women  may,  with  rare  excep- 
tions, beget  apparently  healtliy  children, 
but  scarcely  vith  recent  secondary  syphi- 
lis present.  Next  the  priority  of  disease 
in  nurse  or  child  must  be  ascertained  if 
possible.  When  there  is  hereditary 
syphilis  of  the  child,  previous  immunity 
of  the  nurse,  her  infection  by  a  mam- 
mary chancre  which  is  in  such  a  stage 
that  it  could  have  been  acquired  in  the 
lactation  being  determined,  the  practi- 
tioner is  not  justified  in  swearing  that 
her  syphilis  must  have  been  acquired 
from  the  child.  All  that  he  should  say 
is  that  there  are  reasons  which  autlior- 
ize  the  belief  that  the  nurse  could  have 
acquired  syphilis  from  the  child.  There 
may  be  other  sources.  Fournier  (Lan- 
cet, Jan.  22,  '98). 

While  it  is  the  rule  that  a  baby  with 
hereditary  syphilis  does  not  infect  its 
own  mother,  tliere  are  exceptions  to  this 
rule.  However,  their  occurrence  is  so 
rare  as  to  "prove  the  rule."'  The  baby 
should  not  be  taken  from  its  mother's 
breast,  but  the  mother  should  be  warned 
and  should  be  kept  under  observation. 
A  syphilitic  element  often  underlies  cases 
of  malnutrition  which  manifest  them- 
selves in  many  children,  even  of  well-to- 
do  ])arents,  by  feeble  vitality  and  poor  de- 
velopment of  muscle  and  bone.  All  the 
usual  hygienic  and  climatic  measures  will 
often  (ail  to  improve  these  children, 
though  they  will  thrive  when  given  anti- 
syphilitic  treatment.  It  is  often  neces- 
sary to  repeat  this  medication  at  inter- 
vals up  to  puberty.  So-called  cases  of 
retarded  syphilis  are  really  examples  of 
an  improperly  treated  syphilis  of  child- 
hood rcajipearing  years  afterward,  per- 
haps not  until  the  age  of  twenty  or 
thirty.  Such  late  developments  can  be 
jireventcd  by  a  sufTieiently  long  course  of 
specific  treatment  in  early  life  and  oc- 
casional inspection  for  several  years  nf- 
lenvard.  A.  .Tacobi  ( Pirdiatrics,  March 
15.  1!»02). 

Tlie  possibility  of  acquiring  the  dis- 
ease by  vaccination  must  also  be  remem- 
bered, althougli  non-humanized  virus  is 


now  almost  exclusively  used,  and  such 
an  accident  can  only  occur  through  care- 
lessness. There  is  also  the  possibility  of 
contamination  through  criminal  assault. 
Such  cases  have  no  bearing  upon  con- 
genital syphilis,  save  that  great  care  is 
to  be  exercised  in  differentiation. 

It  is  held  by  many  that  either  parent 
may  transmit  syphilis  to  the  child,  al- 
though, so  far  as  the  father  is  concerned, 
the  question  to  procreate  a  syphilitic 
child  without  first  infecting  the  mother 
is  still  sub  judice.  The  presence  of  the 
syphilitic  microbe  is  probably  incom- 
patible with  the  life  of  the  spermatozoa; 
but,  until  the  germ  of  syphilis  has  been 
absolutely  demonstrated,  we  can  only 
claim  theoretically  its  necessity  in  this 
particular  method  of  transmission.  The 
most  plausible  view  is  that,  while  the 
presence  of  the  syphilitic  germ  is  neces- 
sary in  order  that  the  semen  should  be 
inoculable,  its  presence  is  unnecessary  in 
order  that  the  father  should  impress  the 
foetus  with  conditions  which,  while  not 
specifically  syphilitic,  are  none  the  less 
derivatives  of  that  disease. 

It  is  a  popular  fallacy  to  regard  a  con- 
siderable number  of  cases  in  which  the 
father  of  syphilitic  offspring  is  syphilitic 
and  the  mother  is  apparently  free  from 
the  disease  as  due  to  the  sperm  being 
syphilized. 

It  is  supposed  that  the  spermatozoon 
bears  with  it  the  syphilitic  virus,  and 
introduces  it  into  the  ovum  at  the  mo- 
ment of  conception,  and  thus  the  off- 
spring develo])S,  syphilized  from  the 
start,  the  mother  being  and  remaining 
absolutely  free  from  taint.  ]?ut  it  is  in- 
credible that  the  germ  gain  entrance  into 
the  spermatozoon,  for  the  spermatozoon 
has  not  the  means  of  ingesting  foreign 
bodies,  while  there  is  no  evidence  that 
the  syphilitic  germ  is  anin'boid  and 
capable  of  making  its  way  into  the  sper- 
matozoon. 

If  the  syphilitic  virus  gained  entry 
into  the  unsegmented   human   ovum,  its 
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effects  would  lead  to  tlie  destruction  of 
the  ovum.  Foetal  syphilis  must  origi- 
nate at  a  later  date,  and,  although  syph- 
ilis in  the  parents  may  doubtless  have 
its  effects  upon  the  ovum  and  spermato- 
zoa of  the  same,  and  lead  to  constitu- 
tional disturbances  in  the  offspring, 
progressive  syphilitic  lesions,  the  true 
syphilomata,  in  the  foetus  and  infant  are 
not  inherited,  but  are  congenital;  that 
is  to  say,  acquired  in  ntcro  after  con- 
ception. If  the  mother  be  without  sign 
of  syphilis,  and  the  child  be  syphilitic, 
the  only  satisfactory  explanation  is  that 
the  syphilitic  virus  has  entered  into  the 
maternal  organism  and  tissues,  and  has 
failed  to  induce  any  characteristic  lesion 
at  the  point  of  entry,  but  has,  through 
the  placenta  and  chorionic  villi,  gained 
an  entrance  into  the  foetal  tissues;  tlie 
process  arrested  in  the  mother  has  been 
developed  in  the  susceptible  tissues  of 
the  child,  and  there  is  here  an  example 
of  the  variability  in  the  manifestations 
of  the  disease  dependent  upon  tlie  react- 
ive powers  of  the  tissues.  A  further 
word  in  support  of  this  contention  is 
found  in  the  significant  way  in  which 
the  liver  is  affected  in  congenital  syph- 
ilis. Extensive  specific  lesions  of  the 
liver  in  the  acquired  disease  are  rela- 
tive'y  uncommon.  They  are  the  most 
common  of  all  lesions  in  the  congenital 
affection.  Were  the  ovum  infected  it 
would  be  difficult  to  explain  why  the 
liver  should  thus  be  especially  singled 
out.  This  organ  is  the  first  to  receive 
the  blood  coming  by  the  umbilical  vein; 
then,  if  the  infection  originates  from  the 
placenta,  hepatic  implication  is  the 
natural  sequence.  The  essential  differ- 
ence between  such  congenital,  or  ante- 
natal, and  "acquired,"  or  post-natal, 
syphilis  is  that  in  the  former  the  virus 
passes  immediately  into  the  blood,  and 
so  becomes  disseminated  through  the 
organism,  while  in  the  latter  the  dis- 
semination is  delayed.  The  second  stage 
of  acquired  syphilis  is  the  first  stage  of 
the  congenital  disease.  J.  G.  Adami 
(Canadian  Pract.,  July,  '98). 

Syphilis  Hereditaria  Tarda. — In 
a  series  of  lectures  at  the  Hopital  Saint- 
Lotiis,  Fournier  called  especial  attention 


to  late  hereditary  syphilis.  He  reports 
some  interesting  cases  in  support  of  his 
view  that  the  first  manifestations  of 
hereditary  syphilis  may  be  after  the 
period  of  infancy,  and  even  during  the 
period  of  adolescence. 

Lesions  of  Congenital  Syphilis.  —  If 
not  present  at  birth,  lesions  of  various 
kinds  develop  from  time  to  time.  The 
writer  has  delivered  children  with  a  well- 
marked  roseola.  Chaps  and  excoriations 
of  the  quasimucous  surfaces  about  the 
genitals,  anus,  and  mouth  are  apt  to 
develop,  and  may  form  true  mucous 
patches  or  even  condylomata.  A 
"scalded"'  appearance  of  the  anus  is 
quite  characteristic.  "Snuffles"  develop 
after  a  time,  and  the  nares  become  so 
obstructed  that  respiration  and  nursing 
are  interfered  with  and  nutrition  still 
further  impaired.  Ozsena  may  develop 
and  lead  to  necrosis  of  the  nasal  carti- 
lages. There  is  no  symptom  of  hered- 
itary syphilis  so  characteristic  as  snuifles. 
Caution  is  necessary  in  diagnosis,  how- 
ever. A  great  number  of  young  children, 
especially  in  such  climates  as  that  of  our 
lake-region,  are  affected  with  catarrh  or 
coryza  that  presents  an  excellent  imita- 
tion of  syphilitic  snuifles. 

When  atrophic  rhinitis  attacks  a  child, 
and   its  bilateral  appearance   cannot  be 
satisfactorily  accounted  for,  a  very  com- 
plete investigation  should  be  made  into 
the     patient's     previous     illnesses     and 
family  history.     If  the  suspicion  of  in- 
herited syphilis  is  not  then  allayed,  the 
child    should    have    the    benefit    of    the 
doubt    by    the    administration    of    anti- 
syphilitic   treatment.     Later   on,    if   the 
characteristic   changes  are   found   in   the 
teeth,  the  eyes,  or  the  ears,  these  diffi 
culties   of  diagnosis  are,  of  course,  not 
encountered.     St.  Clair  Thomson   (Jour, 
of  Laryn.,  etc.,  Aug.,  '99). 
A  livid  macular  eruption  is  sometimes 
seen,  and  ulcerations  may  form  about  the 
mucous  orifices.     Papular  and  pustular 
lesions  are  not  infrequent,  and  sometimes 
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quite  characteristically  affect  the  palms 
and  soles.  Subcutaneous  tubercular  le- 
sions may  be  seen  in  a  few  cases. 

A  very  peculiar  eruption  occasionally 
occurs  in  syphilitic  children  that  is  iden- 
tical in  its  physical  characteristics  with 
ordinary  pemphigus  in  the  adult.  This 
"infantile  pemphigus"  is  an  unmistak- 
able evidence  of  syphilis.  It  consists  of 
an  eruption  of  bullae  sparsely  distributed 
over  the  skin.  Sometimes  but  one  or  two 
blebs  are  present.  It  is  especially  apt  to 
affect  the  palms  and  soles.  The  blebs 
are  filled  with  fluid  varying  from  slightly- 
turbid  serum  to  pus,  and  is  sometimes 
bloody.  When  the  cuticle  ruptures,  the 
fluid  dries  into  a  greenish  crust  and 
ulceration  occurs  beneath,  as  in  syph- 
ilitic ecthyma,  or  rupia. 

The  epithelial  appendages  of  the  body, 
such  as  the  hair  and  the  nails,  are  not  so 
likely  to  become  affected  in  congenital 
syphilis  as  in  the  adult,  but  a  brittle, 
lustreless  condition  of  the  nails  is  occa- 
sionally noted. 

Taylor  has  called  especial  attention  to 
lesions  of  the  bones  in  congenital  syph- 
ilis. He  has  shown  that  the  most  fre- 
quent seat  of  the  osseous  lesion  is  the 
diaphyso-epiphyscal  junction  of  the  long 
bones,  certain  bones  being  affected  with 
especial  frequency.  The  possible  de- 
pendence of  certain  cases  of  rickets  upon 
hereditary  syphilis  is  a  question  which, 
although  as  yet  sub  judice,  is  of  the  great- 
est interest  and  importance. 

The  most  important  manifestations  of 
hereditary  syphilis  are  the  lesions  of  the 
viscera.  Any  or  all  of  the  viscera  may 
be  involved,  the  connective-ti.«6ue  changes 
being  especially  apt  to  affect  the  liver, 
spleen,  and  kidneys. 

Tlie  liroad  features  eliaraeterizing  the 
8yp)iilitic  manifestations  in  the  infant's 
liver  are:  L  Pyphilia  may  lead  to  the 
granulomatons  deposits  in  the  organ  or 
to  intorstitiiil   fibroid  changes. 


2.  The  specific  granulomata  may  be 
present  either  in  the  form  of  minute 
multiple  miliary  gummata  or  of  isolated 
larger  gummata  such  as,  in  general,  are 
regarded  as  being  of  tertiary  nature. 

3.  It  is  not  possible  to  regard  the  one 
form  as  secondary,  the  other  as  tertiary, 
for  either  may  e.\ist  with  cutaneous  dis- 
turbances of  the  secondary  type. 

4.  By  analogy,  the  interstitial  fibroid 
change,  so  common  in  infantile  syphilis, 
would  appear,  in  the  main,  to  be  sec- 
ondary to  a  degeneration  and  necrosis 
of  the  hepatic  parenchyma,  induced  by 
the  action  of  the  toxins  of  the  syphilitic 
virus  upon  the  individual  liver-cells.  In 
part  it  is  developed  in  direct  association 
with  the  development  of  miliary  gum- 
mata. 

While  the  changes  seen  in  the  adult 
and  infantile  syphilitic  livers  are  eti- 
ologically  and  anatomically  identical, 
they  may  present  differences,  due,  in 
part,  to  their  relative  duration,  in  part, 
to  the  reactive  powers  of  the  hepatic  par- 
enchyma at  diflerent  life-periods.  J.  G. 
Adami   (X.  Y.  Med.  Jour.,  Apr.  22,  '99). 

Notes  have  been  made  on  100  post- 
mortem examinations  of  congenital  syph- 
ilis, and  the  principal  results  of  this  in- 
vestigation are  as  follow:  The  liver  is 
always  enlarged  in  the  mature  and  im- 
mature fa'tus  sufTering  from  syphilis, 
whereas  in  children  wlio  have  lived  for  a 
short  time  this  enlargement  is  often  ab- 
sent. In  the  cell  accumulations  of  diffuse 
and  miliary  syphiloma  of  the  liver  cer- 
tain cell  groups  are  to  be  differentiated: 
the  cells  either  resemble  proliferating 
epithelium  or  else  they  approximate  to 
newly-formed  blood  cells.  Both  these 
varieties  are  seen  in  the  normal  foetal 
liver;  they  disappear,  however,  either 
shortly  before  or  after  birth.  This  pro- 
liferation of  epithelium  is  increased  in 
syphilis.  The  liver  is  the  chief  blood- 
forming  organ  during  fa-lal  life;  the 
young  nucleated  blood-cells  originate 
from  the  endothelium  of  the  walls  of  the 
capillaries;  they  are  more  numerous  in 
the  efferent  than  in  the  afferent  blood- 
vessels. The  vessels  of  the  portal  sys- 
tem in  the  fietus  are  jinuliarly  rich  in 
cells  of  an  "adenoid  lymphoid"  character, 
which  begin  to  resemble  llie  adult  variety 
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at  birth.  The  kidneys  in  the  syphilitic 
fcetus  are  considerably  enlarged;  after 
birth  they  diminish  in  weight.  The  kid- 
ney changes  in  congenital  syphilis  are 
constant;  they  consist  chiefly  in  an  in- 
filtration of  the  cortical  blood-vessels, 
whicli  after  some  time  cause  atrophy  and 
degeneration  of  the  epithelium  of  the 
urinary  tubules  and  glomeruli.  The  kid- 
ney shares,  to  a  slight  extent,  in  the 
elaboration  of  the  foetal  blood.  The 
syphilitic  splenic  tumor  is  constant  in 
the  foetus.  The  usual  pathological  lesion 
is  a  small-celled  infiltration  of  the  large 
and  medium-sized  blood-vessels.  The 
foetal  pancreas  shows  an  increase  of 
weight  in  the  syphilitic  subject.  The 
thickened  coats  of  the  umbilical  vessels 
without  infiltration  is  no  sign  of  syphilis. 
The  umbilical  vessels  in  congenital  syph- 
ilis often  show  specific  changes,  and  their 
recognition  during  life  would  help  in  di- 
agnosis. In  sj'philitic  disease  of  the  thy- 
mus, in  addition  to  the  formation  of  ab- 
scesses, the  connective-tissue  septa  be- 
come thickened,  causing  compression  of 
the  lobules.  Wegner's  syphilitic  bone 
disease  is  not  always  present,  but  the 
condition  is  never  seen  in  non-syphilitic 
infants.  Clinically  the  syphilitic  infant 
has  almost  always  some  disturbance  of 
the  functions  of  the  kidney.  Hecker 
(Deut.  Archiv  f,  klin.  Med.,  vol.  l.\i,  pp. 
1  and  2,  '99). 
There  is  in  syphilitic  newborn  children 
a  marked  tendency  to  apoplectic  effusions 
in  various  situations,  particularly  in  the 
meninges  of  the  brain  and  probably  also 
the  cord. 

In  IJ2  dead  cliildren  microscopical  ex- 
amination showed  that  26  per  cent,  were 
positively  non-specific,  53  per  cent,  were 
syphilitic,  and  9.7  per  cent,  were  doubt- 
ful, no  result  being  obtained  in  11  per 
cent.  The  kidneys  were  involved  in  90 
per  cent,  of  cases,  the  spleen  in  61  per 
cent.,  the  thymus  in  50  per  cent.,  the  pan- 
creas in  46  per  cent.,  the  bones  in  43  per 
cent,  the  liver  in  23  per  cent.,  the  lungs 
in  17  per  cent.,  and  the  umbilicus  in  16 
per  cent.;  hence,  the  kidneys  most  con- 
stantly show  pathological  changes,  while 
these  are  comparatively  uncommon  in 
the  lungs  and  liver,  largely  because  the 


latter  organs  become  macerated  so  easily 
that  the  changes  are  not  recognizable. 
The  frequency  of  syphilitic  changes  in 
the  spleen  and  thymus  emphasized. 
Osteochondritis  was  found  in  only  half 
01  the  cases,  and  is  pathognomonic.  R. 
Hecker  (Deutsche  med.  Wochen.,  Nov.  6, 
1902). 

The  permanent  teeth  in  congenital 
syphilis  are  irregular,  notched,  and 
pegged,  and  the  conformation  of  the 
alveolar  arch  is  imperfect.  The  two 
upper  central  incisors  are  "Hutchinson's 
test  teeth."  These  are  short,  vertically 
notched,  narrow,  and  rounded  at  their 
corners. 

Interstitial  keratitis  is  practically  pa- 
thognomonic of  inherited  taint,  and, 
when  coincident  with  the  syphilitic  type 
of  teeth,  puts  the  diagnosis  beyond 
doubt. 

Treatment.  —  Syphilis  has  long  been 
treated  upon  the  theory  that  it  can  be 
antidoted  by  drugs.  Much  harm  has  re- 
sulted from  this.  A  rational  therapy  of 
the  disease  must  necessarily  comprehend 
a  knowledge  of  its  natural  evolution  and 
conform  to  its  natural  course.  The  aim 
should  be,  not  to  stamp  out  quickly  the 
disease,  but  to  combat  its  materies  morbi 
and  reinforce  the  spontaneous  tendency 
to  removal  of  its  results,  until  the  system 
triumphs  and  the  disease  is  finally  elim- 
inated. 

Notwithstanding  modern  progress  in 
therapeutics,  mercury  is  still  our  sheet- 
anchor  in  the  treatment  of  syphilis.  The 
slow,  continuous,  and  moderate  use  of 
mercury,  for  a  period  corresponding  to 
the  maximum  time  of  the  normal  dura- 
tion of  the  disease  as  nearly  as  may  be, 
without  at  any  time  producing  its  full 
physiological  ejfects,  will  generally  bring 
about  a  cure  that  can  be  accomplished  in 
no  other  way. 

It  is  well  known  that  mercury  has  the 
power  of  inducing  fatty  degeneration  and 
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elimination  of  inflammatory  products,  or 
"of  relieving  tissues  encumbered  with 
superfluous  and  obstructive  material." 
This  condition  of  the  tissues  is  precisely 
what  exists  in  syphilis,  and  as  mercury 
is  the  best  remedy  at  our  command  for 
the  correction  of  such  a  pathological 
state,  irrespective  of  etiology,  it  should 
be  administered  throughout  the  natural 
course  of  the  disease,  not  to  antidote  a 
poison,  but  to  remove  the  morbid  results 
produced  by  it,  as  fast  as  they  are  formed, 
until  finally  the  syphilitic  impression 
upon  the  organism  has  naturally  ex- 
hausted itself.  We  have  already  seen 
that  the  infection  of  syphilis,  whatever 
its  material  substance,  practically  con- 
sists in  the  influence  of  infection  on 
healthy  cells,  causing  their  rapid  pro- 
liferation and  obstructive  accumulation. 
That  the  peculiar  property  of  the  infec- 
tion is  due  to  a  pathogenic  microbe  of 
as  yet  unknown  form  is  probable;  but 
whether  the  morbific  principle  be  a  germ, 
virus,  or  "degraded  cell,"  the  result  is  the 
same.  It  is  a  rather  peculiar  fact  that 
every  method  of  treatment  for  syphilis 
that  has  been  advocated  for  the  last  two 
or  three  centuries  has  comprised  such 
measures  as  tend  to  produce  rapid  tissue- 
changes,  and,  more  especially,  elimina- 
tion. The  sweating  cure;  the  use  of  hot 
baths,  as  at  the  Hot  Springs  of  Arkan- 
sas; the  purgation  and  starvation  cures, 
Bocck's  method  of  syphilization,  and 
the  treatment  by  pustulation  with  tartar 
emetic,  all  of  which  have  been  recom- 
mended by  various  authorities  at  different 
times,  are  chiefly  active  through  their 
power  of  inducing  fatty  changes  in  the 
tissues.  In  the  various  methods  of  hy- 
drotiierapy  the  benefit  is  secured  by  in- 
creasing elimination.  Tliis  is  especially 
important  in  view  of  the  toxins  elabo- 
rated by  the  microbe  of  syphilis. 

The  action  of  mercury  upon  the  blood 
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is  of  great  practical  interest,  inasmuch 
as  by  its  use  diametrically-opposite  ef- 
fects may  be  produced,  according  to:  (1) 
the  doses  used,  (2)  the  duration  of  its 
administration,  (3)  the  constitutional 
condition  of  the  patient,  and  (4)  the  stage 
of  the  disease.  (See  Mercury,  volume 
iv.) 

The  writer  divides  the  remedial  proce- 
dure.s  into  (1)  the  secondary  incubation 
or  pre-emptive  period;  (2)  the  eruptive 
stage,  including  the  first  six  or  seven 
months;  (3)  from  the  sixth  or  seventh 
month  to  the  end  of  the  third  year — the 
hUe  secondary  stage;  (4)  the  tertiaiy 
stage.  The  administration  of  mercury 
cannot  be  begun  too  early,  and  when  the 
round  cells,  caused  by  the  syphilitic 
\irus.  are  still  young  and  more  easily 
acted  upon,  iodide  of  potassium  is  ad- 
ministered for  the  elimination  of  the  de- 
generated round  cells  and  the  toxins  of 
syphilis.  The  mercury  is  given  in  '/s-  to 
Vi-grain  (0.008  to  0.016  gramme)  doses, 
three  times  daily,  while  an  inunction  of 
.'lO-per-cent.  strength  should  be  rubbed 
into  every  portion  of  the  body,  especially 
between  the  fingers  and  toes,  as  well  as 
on  the  palms  and  soles.  \V.  D.  Trenwith 
(Medical  News,  April  25,  190.3). 

If  the  drug  be  given  in  a  less  vigorous 
fashion  for  a  longer  period,  pallor  and 
debility  may  result,  due  to  depreciation 
in  the  quantity  and  quality  of  the  red 
blood-corpuscles,  defibrination  of  the 
blood-plasma,  and  increased  tissue-waste. 
A  certain  degree  of  these  effects  is  un- 
avoidable in  the  treatment  of  syphilis; 
but  it  should  be  our  chief  aim  to  keep 
them  within  bounds,  and  thus  avoid  the 
danger  of  producing  permanently  in- 
juriotis  effects.  Such  effects  as  great 
pallor,  wasting  and  debility,  pustular  or 
vesicular  eruptions,  with  fever  known  as 
"mercurial  fever"  and  marked  tremors, 
may  result  from  the  action  of  mercury, 
and  that,  too,  without  the  occurrence  of 
ptyalism :  the  characteristic  effect  of  large 
doses  of  mercury.     On  the  other  hand, 
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small  doses  of  mercury,  in  various  ca- 
chectic or  anEemic  conditions,  particu- 
larly during  the  sequels  of  syphilis,  stim- 
ulate hasmatogenesis  and  rapidly  and 
markedly  increase  the  quantity,  while 
improving  the  quality  of  the  red  corpus- 
cles and  fibrin,  thus  lessening  hydrsmia. 

Iodine  is  another  remedy  that  experi- 
ence has  shown  to  be  curative  in  syphilis, 
and  is  second  only  to  mercury.  Iodine, 
in  the  form  of  the  iodides,  especially,  is 
invaluable,  more  particularly  in  late 
syphilis.  The  iodides — of  which  potas- 
sium iodide  is  the  type — act  in  two  ways 
in  the  cure  of  syphilis,  viz.:  first,  by 
their  own  intrinsic  power  of  producing 
fatty  degeneration  and  elimination  of 
morbid  products,  especially  toxins;  and, 
secondly,  by  liberating,  exciting  to  re- 
newed activity,  and  eliminating  the  mer- 
cury that  is  stored  up  in  the  tissues,  thus 
assisting  its  action.  It  is  evident  that 
the  first  of  these  effects  is  the  most  im- 
portant, for  the  iodides  have  a  most  pow- 
erful effect  in  resolving  the  products  of 
inflammatory  changes  or  adventitious 
deposits,  irrespective  of  their  cause. 
This,  in  the  face  of  the  argument  that 
iodine  can  cure  syphilis  only  by  liberat- 
ing mercury  from  the  tissues,  and  that  it 
is  the  mercury,  and  not  the  iodides,  that 
produces  the  curative  effects.  That  this 
is  incorrect  is  shown  by  the  beneficial 
effects  of  the  iodides  in  late  syphilis  when 
mercury  has  never  been  administered. 

It  is  the  writer's  opinion  that  treat- 
ment should  begin  as  soon  as  the  diag- 
nosis is  established.  The  duration  of  the 
initial  lesion  is  thereby  shortened,  and 
secondary  symptoms  moderated,  if  not 
prevented.  To  save  the  patient  from 
lesions  upon  the  body  or  face  is  desirable, 
and  only  to  be  accomplished  by  early 
treatment. 

The  mildest  and  least  irritating  form 
of  the  drug  is  the  mercurous  iodide:  the 


green  or  protiodide.  It  is  best  given  in 
pill  form,  beginning  with  doses  of,  on  the 
average,  V5  grain,  thrice  daily.  This 
dose  is  to  be  continued  for  several  days, 
and  then  increased  one  pill  per  day — 
still  in  divided  doses — until  the  gums  be- 
come slightly  tender  or  the  stomach  and 
bowels  disturbed.  The  writer  generally 
gives  the  drug  until  the  gums  are  slightly 
affected,  and  then  gradually  lessens  the 
dose  until  the  patient  is  taking  about 
half  the  amount  necessary  to  produce 
slight  physiological  effects.  This,  as 
Keyes  terms  it,  is  the  patient's  average 
dose,  and  is  usually  from  two  to  four  pills, 
of  the  strength  mentioned,  daily.  This 
should  generally  be  continued — with  cer- 
tain intervals  of  rest — throughout  the 
course  of  treatment.  It  is  often  well  to 
substitute  from  time  to  time  some  of 
the  other  mercurials  for  the  mercurous 
iodide. 

It  is  the  physician's  duty  to  tell  his 
patient  that  if  he  wishes  to  get  well  he 
must  take  remedies  for  at  least  three 
years,  and  if  any  doubt  exists  at  the  end 
of  that  time  he  had  best  add  another  year, 
especially  if  he  has  matrimonial  inten- 
tions. As  already  stated,  no  syphilitic 
patient  should  be  permitted  to  marry 
under  three  years  from  the  appearance  of 
the  chancre.  In  the  case  of  women  a  still 
longer  period  is  advisable. 

In  the  event  of  pregnancy,  when  the 
father  is  syphilitic  at  the  stage  wiien  the 
disease  may  be  transmitted,  and  when 
the  mother  is  healthy,  two  classes  of 
cases  are  considered:  (1)  when  the 
pregnancy  is  the  first  one,  supervening 
shortly  after  marriage;  (2)  when  sev- 
eral previous  pregnancies  have  resulted 
disastrously  in  abortion  or  in  early  death 
of  the  child.  The  child  can  be  safe- 
guarded by  antisyphilitie  treatment  of 
the  mother,  even  when  she  is  healthy. 
The  cardinal  points  of  treatment  are 
that  the  treatment  should  be  begun  as 
soon  as  possible  after  the  onset  of  preg- 
nancy,   and    that   mercury    is    the    best 
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drug  to  administer.  If  the  iodide  is 
given  in  conjunction  with  mercury,  all 
tlie  better.  Inasmuch  as  it  is  not  an 
adult,  but  the  ftetus,  that  is  being 
treated,  small  doses  should  be  given. 
The  treatment  should  be  continued  dur- 
ing the  whole  time  of  pregnancy.  Four- 
nier    (Sem.  Med.,  Xov.  .30,  '98). 

Influence  of  the  treatment  of  syph- 
ilitic mothers  on  the  fate  of  the  foetus. 
The  claim  that  mercury  has  a  local  ac- 
tion on  the  uterus  is  ju.stified.  In  the 
33  cases  there  were  only  I  abortion  and 
3  premature  labors  in  the  eighth  and 
ninth  month,  while  abortions  occurred 
in  22  per  cent,  of  the  cases  under  Four- 
nier's  treatment.  The  number  of  still- 
births was  6  per  cent.,  compared  with 
23.4  per  cent,  in  Lowy's  statistics  of 
treated  cases ;  the  number  of  children 
who  showed  signs  of  s3-philis  was  21  per 
cent.,  compared  with  89  per  cent,  in 
Fournier's  experience.  Still  better  re- 
sults may  be  expected  if  treatment  be 
begun  at  the  beginning  of  pregnancy  in- 
stead of  at  whatever  period  the  women 
happened  to  enter  the  hospital.  Rielil 
(Wiener  klin.  Wochen.,  June  27,  1901). 

A  difficult  item  in  the  management  of 
most  cases  of  sj'philis  is  convincing  the 
patient  that  it  is  necessary  for  him  to 
avoid  the  use  of  liquor  and  tobacco  for 
an  extended  period,  and  that  he  must 
abstain  from  the  various  dissipations  and 
excesses  to  which  he  has  been  accus- 
tomed. This  point  must  be  insisted  upon, 
however;  and,  with  good  conduct  upon 
the  part  of  the  patient  assured,  half  the 
battle  will  have  been  gained. 

A  large  number  of  those  under  treat- 
ment for  syphilis  and  other  venereal  dis- 
eases have  seriously  impaired  the  efli- 
ciency  of  the  Hritish  navy  and  army. 
In  1880  for  primary  syphilis,  32.223 
days  were  lost;  for  secondary  syphilis, 
128,0.59:  for  ponorrli<ra,  40,,392.  The 
figures  for  1897  were:  for  primary  syph- 
ilis, 90,.335;  for  secondary  syphilis, 
49,764;  for  gonorrhtna.  77,054.  Intem- 
perance is  undoubtedly  responsible  for  a 
large  percentage  of  the  cases,  so  that 
anything  which  can  diminish  the  amount 
of  intemperance  will  cause  a  decrease  in    ' 


the  number  of  cases  of  venereal  diseases. 
Good  naval  barracks  should  be  substi- 
tuted for  depot-ships,  advice  should  be 
given  to  young  sailors  as  to  personal 
cleanliness,  early  marriages  should  be  en- 
couraged, and  preference  should  be  given 
to  healthy  people  in  making  appoint- 
ments. E.  E.  Mahon  (Brit.  Med.  Jour., 
Aug.  19,  '99). 
In  some  cases  mercurial  inunctions  or 
mercurj'-vapor  baths  must  be  wholly  de- 
pended upon.  Both  are  very  efficacious 
in  obstinate  skin-lesions.  The  general 
dissemination  of  mercurous  vapors  over 
the  surface  of  the  body  explains,  in  great 
part,  the  beneficial  action  of  inunctions. 
Welander  has  recommended  a  method 
of  using  mercurial  ointment  in  syphilis 
which  has  many  advantages  over  inunc- 
tion. It  consists  in  the  wearing  of  a  sort 
of  apron  covered  with  the  ointment.  A 
piece  of  gauze  or  flannel,  20  inches  long 
and  IG  inches  wide,  which  is  fastened 
with  tapes  about  the  neck  and  waist,  is 
spread  daily  or  every  few  days  with  from 
I  'A  to  2  drachms  of  gray  ointment.  The 
cloth  can  be  worn  on  the  chest  or  back. 
The  patient  remains  from  ten  to  four- 
teen hours  in  bed,  but  wears  the  cloth 
also  during  the  day.  The  ointment  i» 
spread  by  the  patient  himself.  The- 
method  rests  on  the  old  theory  of  Ger- 
hardt,  that  the  "inunction  cure"  is  noth- 
ing else  than  an  "inhalation-cure."  'We- 
lander's  method  has  been  personally  em- 
ployed in  102  cases  of  recent  and  old  lues. 
The  time  required  to  obtain  results  was 
about  that  needed  in  other  methods,  but 
the  new  procedure  has  the  advantage  of 
simplicity  and  cleanliness  over  the  inunc- 
tion-treatment.' and  of  the  absence  of 
pain,  and  of  convenience  over  injections. 
These  patients  were  directed  to  spread 
daily  for  three  weeks  1  V,  drachms  of 
ointment  on  flannel  or  gauze,  and  during 
the  spreading  to  licnd  as  low  as  possible 
over  the  cloth,  and  lo  consume  at  least 
ten  minutes  in  the  sjircading  of  the  oint- 
ment. In  the  next  three  weeks  the  cloth 
is  spread  every  two  days.  C.  Stem 
(Mtlnch.  nied.  Woch.,  Feb.  7,  '99). 

Thirty  patients  treated  with  mercuriol. 
a  new  pre|)aration  of  mercury.  Mercuriol 
is  a   i)re|iaration   in   which   the   mercury 
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is  reduced  to  very  fine  particles,  and  is 
free  from  the  objection  of  aggregating 
into  large  masses. 

The  Biethod  is  based  ou  the  fact  that 
mercury  easily  amalgamates  with  alu- 
minium or  magnesium,  from  which  it 
can  be  separated  by  the  addition  of 
water,  forming  a  hydrate.  Jlercuriol 
contains  from  40  to  80  per  cent,  of  metal- 
lic mercury  in  fine  amorphous  particles. 
When  exposed  to  warmth,  air,  and  hu- 
midity, the  aluminium  and  magnesium 
are  oxidized,  and  mercury  set  fi-ee.  Mer- 
cury was  found  in  the  urine  in  all  the 
30  cases.  The  method  used  was  that  of 
Welander,  where  the  drug  is  put  in  a 
woolen  bag  worn  next  the  skin. 

One  and  one-fourth  drachms  of  mer- 
curiol  were  used  daily  for  the  first  five 
or  ten  days;  afterward  every  second 
day.  The  duration  of  treatment  varied 
from  thirty  to  forty  days.  This  method 
is  better  and  more  cleanly  than  inunc- 
tion. Ahman  (Arch.  f.  Derm.  u.  Syph., 
Apr.,  '99). 

In  syphilitic  diseases  of  the  brain  and 
nerves  the  patient  should  be  mercurial- 
ized as  soon  as  possible,  and  it  is  best  to 
do  this  by  inunction.  Iodide  of  potas- 
sium should  be  given  in  fairly  large 
doses.  Sixty  grains  should  be  given  dur- 
ing the  day,  this  dose  doing  as  much 
good  as  if  90  or  120  grains  were  given 
daily.  The  main  point  is  to  get  the  pa- 
tient under  the  influence  of  mercury  as 
soon  as  possible.  James  Taylor  (Clin. 
Jour.,  May  3,  '99). 

Inimctions  are  useful  in  all  stages. 
This  method  is  the  safest  of  all.  The 
blue  ointment  of  the  United  States 
Pharmacopoeia  is  the  best  preparation. 
The  best  time  for  treatment  is  the  hour 
of  retiring,  in  a  room  at  an  even  tem- 
perature. The  early  treatment — that  is. 
prior  to  the  secondary  eruption — is  of 
no  value.  The  ideal  end  of  treatment  is 
to  stop  when  the  disease  is  cured.  The 
eases  of  reinfection  frequently  reported 
are  probably  no  cases  of  reinfection,  but 
the  remanifestation  of  the  old  condition, 
or  due  to  failure  in  absorption.  The 
chronic  intermittent  method  of  treatment 
has  no  advantages  over  the  symptomatic 
plan  of  treatment.  B.  Lapowski  (N.  Y. 
Med.  Jour.,  May  6,  '99). 


The  treatment  of  syphilis  must  be  long 
continued,  for  eight  months  or  one  year, 
and  it  is  certain  that  most  of  the  eases 
in  the  British  navy  and  army  do  not  re- 
ceive treatment  for  nearly  so  long  as 
this.  By  the  intramuscular  method 
treatment  may  be  continued  as  long  as 
necessary  after  leaving  hospital,  the  men 
coming  up  for  treatment  once  a  week. 
Twenty  thousand  injections  have  been 
personally  given  with  only  1  bad  result, 
and  in  that  ease  an  abscess  formed.  The 
following  prescription  is  preferred,  as  it 
causes  but  little  pain — 1  drachm  of  mer- 
cury, 2  drachms  of  lanolin,  and  4 
drachms  of  carbolic  oil  (1  in  20)  ;  of  this 
10  minims  are  injected  into  the  buttock. 
Major  F.  .J.  Lambkin  (Brit.  Med.  Jour., 
Aug.  19,  '99). 

In  using  inunctions  the  patient  should 
first  be  instructed  to  take  a  bath  at  100° 
F.,  and  then  sponge  himself  with  a  2- 
per-ccnt.  solution  of  carbolic  acid.  After 
having  divided  the  body  into  the  follow- 
ing 11  subdivisions,  namely:  1  and  2,  the 
arms,  palms,  and  axillre;  3  and  4,  the 
legs  and  soles;  5.  the  neck  and  head: 
0  and  7,  the  breast  and  abdomen;  8  and 
9,  the  thighs,  with  groin  and  Scarpa's 
triangle;  10  and  11,  the  back  from  the 
seventh  cervical  vertebra  to  the  lower 
part  of  the  gluteal  region.  One  or  two 
of  the  parts  should  be  selected  for  fric- 
tion, and  from  40  to  GO  grains  of  freshly- 
prepared  and  well-triturated  blue  oint- 
ment used  for  each  inunction.  If  one 
employs  a  rubber  other  than  himself,  he 
should  anoint  the  hands  with  a  simple 
cerate  in  order  that  he  may  not  absorb 
any  of  the  mercury.  If  the  patient's 
condition  and  physique  are  such  as  will 
permit,  he  should  take  2  or  possibly  3 
Turkish  baths  a  week.  From  50  to  100 
inunctions  may  be  given  with  proper  in- 
termissions, and  then  they  may  be 
stopped  for  a  shorter  or  longer  interval, 
as  indications  and  conditions  require.  In 
women  taking  this  treatment,  tonics 
should  at  the  same  time  be  given.  Fumi- 
gation treatment  is  not  to  be  followed 
as  a  routine  plan.  The  patient  is  en- 
veloped in  blankets,  India  rubber  or 
Mackintosh  covering  lined  with  flannel 
and  tight  fitting  around  the  neck,  and 
calomel,  20  to  40  grains,  with  a  Maury 
or  Lee  lamp  used  to  volatilize  the  salt 
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and  generate  steam  at  the  same  time. 
They  should  never  be  taken  after  meals, 
but  preferably  at  bed-time,  the  patient 
at  once  retiring,  if  at  all  possible.  The 
time  consumed,  as  in  the  inunction  treat- 
7Jient,  is  thirty  minutes.  K.  K.  Campbell 
(Hot  Springs  Med.  .Jour.,  Pt.  1.5.  '99). 

A  permanent  mercurial  plaster,  con- 
taining mainly  calomel,  for  the  treat- 
ment of  infantile  syphilis,  has  many  ad- 
vantages. The  digestive  tract,  even  in 
the  youngest  and  most  delicate  child,  is 
not  disturbed:  the  absorption  continues 
constantly,  and  is  not  limited  by  care- 
lessness or  forgetfulness  of  attendants: 
the  medication  can  be  withdrawn  at 
will.  M.  H.  Gillet  (.Jour  des  Prat., 
Sept.  29,  1900). 

The  tincture  of  iodine  used  in  syphilis, 
giving  it  in  10-  to  30-drop  doses  in  coffee 
or  red  wine  three  times  a  day.  In  26  per 
cent,  of  the  patients  the  maximum  dose 
that  was  well  tolerated  was  .50  drops 
three  times  a  day.  Richter  (Vevsam. 
Deiitseher  Xatur.  u.  Aerzte,  Sept.,  1901). 

It  is  sometimes  necessary  to  bring  a 
patient  tinder  the  influence  of  mercury 
very  rapidly:  e.g.,  in  cases  of  syphilitic 
iritis,  in  which  a  few  hours'  delay  might 
be  fatal  to  the  integrity  of  the  eyes.  In 
such  an  event  calomel,  in  doses  of  V12 
grain  every  hour,  will  accomplish  the  de- 
sired result.  If  necessary,  ptyalism  can 
be  produced  in  this  manner  within 
twenty-four  to  forty-eight  hours. 

Another  rapid  and  efficacious  method 
is  Lewin's  method  of  hypodermic  injec- 
tion. From  '/,„  to  V,  grain  of  mercury 
bichloride,  in  combination  with  '/,„  grain 
of  morphine  and  a  small  quantity  of  so- 
dium chloride,  is  dissolved  in  15  minims 
of  distilled  water,  and  injected  into  the 
rcllular  tissue,  preferably  of  the  buttock, 
once  or  twice  daily;  a  minute  dose  of 
cocaine  may  be  advantageously  combined 
with  the  injection. 

Taylor  advises  a  mi.xture  of  calomel 
and  sodium  chloride,  5  parts  of  each,  sus- 
pended in  50  parts  of  distilled  water.  Of 
this  fluid  an  ordinary  hypodermic  syr-  ' 


ingeful  may  be  injected  every  eight  or 
ten  days.  The  sides  of  the  buttocks  and 
the  back  beneath  the  shoulder-blades  are 
the  best  sites  for  the  injections. 

Eighty-four  cases  of  syphilis  were 
treated  by  the  intravenous  injection  of 
cyanide  of  mercury.  The  arm  is  ren- 
dered aseptic  by  washing  with  a  solution 
of  carbolic  acid;  a  rubber  tourniquet  is 
applied  to  the  upper  part  of  the  arm  to 
make  the  veins  stand  out.  A  fine  needle 
of  an  hypodermic  syringe,  containing  20 
minims  of  a  Iper-cent.  solution,  is  then 
introduced  into  the  chosen  vein  in  the 
direction  of  the  bloodstream.  The 
tourniquet  being  removed,  the  fluid  is 
injected  into  the  vein,  the  needle  is  with- 
drawn, and  an  antiseptic  swab  applied 
to  the  point  of  puncture  for  a  few  min- 
utes. Such  an  injection  is  repeated  every 
morning,  unless  some  contraindication 
exists.  In  the  eighty-four  cases  treated 
in  this  manner,  the  complications  met 
with  were  very  slight  and  rapidly  disap- 
peared. All  the  cases  with  but  one  ex- 
ception showed  very  marked  and  rapid 
improvement.  The  average  stay  in  the 
hospital  per  case  was  23,2  days.  In  the 
worst  cases  other  adjuvants,  such  as  cod- 
liveroil,  iron,  and  correct  diet,  were  re- 
sorted to.  In  all  cases  special  attention 
was  paid  to  the  general  health.  In  the 
tertiary  and  some  of  the  rupial  cases  the 
iodides  of  sodium  and  ammonia  were 
used.  All  cases  on  being  discharged  from 
the  wards  were  advised  to  undergo  a 
further  and  jirolonged  course  of  the  ordi- 
nary methods  of  treatment  in  the  out- 
patient department  of  the  hospital.  Ar- 
thur Chopping   (Lancet,  Feb.  18,  '99). 

The  direct  introduction  of  mercury 
into  the  blood  exercises  a  most  useful  in- 
fluence and  improvement  takes  place  al- 
most at  once.  Small  doses  should  be 
given  at  first  and  gradually  increa.scd. 
If,  however,  too  large  doses  are  used,  or 
it  is  continued  too  long  a  time,  mer- 
curial anirmia  may  develop.  Careful 
antise|>tic  precautions  should  be  main- 
tained. Lind^trooni  (Prcsse  Mf'd.,  May 
18.  '98), 

The  intraveno\is  method  for  treating 
syphilis  should  be  regarded  as  an  excep- 
tional nicasiire,  of  infinite  value  when 
other   recognized    methods    have    failed — 
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in  glossitis,  phagedseiiism — and  in  cases 
demanding  rapid  action,  or  early  intense 
mercurialization — malignancy.  It  should 
be  reserved  for  lesions  of  exceptional  se- 
verity where  other  methods  of  medica- 
tion have  failed.  In  the  differential  di- 
agnosis of  certain  neoplasms  in  suspected 
tertiary  syphilis,  or  in  the  presence  of 
the  numerous  pseudophenomena  or  grave 
symptoms  of  obscure  origin,  intravenous 
injections  of  mercury  constitute  the  only 
thorough  test,  of  infinitely  greater  value 
than  iodides.  Dudley  Tait  (.Jour.  Amcr. 
Med.  Assoc,  June  17,  'di)). 

Injections     of     sublimate,     1-1000     to 
1-5000,  into  a  vein  are  safe.     The  injec- 
tions are  out  of  place  in  persons  affected 
with  sclerotic  blood-vessels.    Condyloma- 
tous    syphilitic    manifestations    readily 
yield  to  this  method,  and  their  disappear- 
ance is  more  prompt   than  after  subcu- 
taneous   injections    of    sublimate.      No 
toxic  effects  have  been  noted,  either  in 
the  mouth   or  intestines.     Relapses  are 
more  frequent  than  after  the  hypodermic 
method.    The  intravenous  method  is  not 
recommended  for  general  use,  but  is  in- 
dicated  in   cases  of   intolerance   toward 
other  methods.    A.  Lichatchew  (Vratch, 
xxii.  No.  44,  1901 ) . 
For  females  with  very  weak  stomachs, 
and    in    children,    the   gray   powder   or 
hydrargyrum  cum  creta  is  an  excellent 
mercurial  preparation. 

It  is  an  almost  univer,'?al  custom  to  use 
aodine  and  its  preparations  only  in  the 
Sate  periods  of  the  disease,  and  chiefly  in 
tertiary  lesions;  but  it  will  be  found  also 
that  in  many  cases  of  obstinate  second- 
ary lesions  they  will  not  yield  until  the 
iodides  are  given.  It  is  well  to  give  a  few 
weeks'  course  of  the  iodides  from  time  to 
time,  throughout  the  course  of  mercurial 
treatment.  A  small  amount  of  the  nas- 
cent mercuric  iodide  may  be  given  at  the 
same  time  if  thought  best.  In  precocious 
syphilis,  in  which  destructive  skin  and 
mucous  lesions  or  nerve-changes  come  on 
early  in  the  disease,  the  iodides  are  some- 
times our  chief  reliance.  It  is  in  late 
syphilis,  however,  that  the  iodides  will 


be  found  most  reliable,  especially  if  com- 
bined with  mercury  in  the  form  of 
"mixed  treatment."  Gummy  lesions  re- 
quire an  excess  of  the  iodides;  but,  in 
all  cases  after  the  lesions  are  under  con- 
trol, a  prolonged  mild  mercurial  course 
should  be  instituted.  This  is  the  proper 
method  of  treating  the  deeper  lesions  of 
the  brain,  spinal  cord,  bones,  viscera,  and 
testicle,  tubercular  lesions  of  various 
kinds;  the  various  scaly  eruptions;  and 
those  later  syphilides  that  tend  to  aggre- 
gate themselves  in  groups  or  become  par- 
ticularly obstinate. 

New  Eemedies  for  Syphilis. — There 
is  a  tendency  on  the  part  of  the  pro- 
fession to  recommend  various  new  and 
questionable  preparations  in  the  treat- 
ment of  syphilis.  Certain  vegetable  prep- 
arations have  enjoyed  a  more  or  less  long- 
lived  popularity.  Sarsaparilla  was  long 
thought  to  be  a  specific.  Among  the 
new  preparations  are  cascara  amarga, 
berberis  aquafolium,  and  stillingia,  alone 
or  in  combination.  A  trial  of  these  things 
demonstrates  their  unreliability,  and 
shows  more  plainly  than  ever  the  value 
of  iodine  and  mercury.  As  bitter  tonics 
the  vaunted  vegetable  preparations  are 
all  more  or  less  useful,  but  as  specifics 
they  are  arrant  humbugs. 

Local  Treatment  of  the  Chancre. 
— Important  in  this  connection  is  (1)  to 
avoid  caustics,  (2)  to  avoid  grease,  and 
(3)  to  keep  the  parts  as  dry  as  possible 
and  perfectly  clean.  Another  important 
point  in  the  management  of  severe  chan- 
cre is  the  maintenance  of  rest.  Move- 
ment and  friction  are  often  responsible 
for  serious  complications  of  chancre. 
That  sexual  intercourse  should  be  inter- 
dicted goes  without  saying. 

The  only  exceptions  to  the  rule  regard- 
ing caustics  are  mixed  sores,  with  a  min- 
imum of  induration,  and  exulcerated 
sores  that  become  sluggish  and  refuse  to 
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heal  after  induration  has  nearly  or  quite 
disappeared.  In  the  first  instance  pure 
carbolic  acid  followed  by  fuming  nitric 
acid  is  admissible,  but  the  galvanocau- 
terj',  preceded  by  cocaine,  is  better.  In 
sluggish  ulcers  stimulation  with  silver 
nitrate  may  be  warrantable. 

The  old-time  black  and  yellow  washes 
are  serviceable,  although  the  part  cannot 
be  kept  dry  under  their  use.  A  solution 
of  mercuric  chloride,  1  to  1000,  is  very 
useful.  A  plan  recommended  for  the  ap- 
plication of  the  bichloride  is  to  wash  the 
lesion  with  a  weak  solution  of  common 
salt.  Calomel  is  now  sprinkled  upon 
the  part,  a  small  amount  of  nascent  and 
active  bichloride  being  thus  formed. 
The  writer  has  used  this  plan  for  con- 
dylomata quite  successfully.  The  best 
absorbent  for  the  dry  treatment  is  the 
powdered  oleate  or  stearate  of  zinc. 
Simple  calomel  is  also  serviceable. 

The  following  local  treatment  for  soft 
chancres  lias  proved  very  successful  in 
many  cases.  The  ulcer  and  the  sur- 
rounding skin  is  first  washed  over  with 
soap  and  water,  and  then  with  pcr- 
chloride  lotion.  After  this  the  chancre  is 
frozen  with  chlorethyl,  and  the  super- 
ficial layer  of  the  chancre  is  removed 
with  a  shai-p  razor.  The  haemorrhage  is 
controlled  by  touching  the  raw  surface 
with  a  stick  of  nitrate  of  silver.  The 
wound  is  covered  with  iodoform  powder, 
and  a  zineoxide  plaster  is  applied.  This 
plaster  should  be  renewed  every  twenty- 
four  hours.  The  treatment  is  usually 
continued  for  four  or  five  days.  Unna 
(Monats.  f.  prakt.  Derm.,  20,  G,  '98). 

Sodium  sozoiodolate  is  of  great  value 
in  soft  chancre.  It  is  quite  free  from 
smell,  and  is  not  poisonous.  At  first  it 
should  be  mixed  with  some  inert  power 
and  it  is  apt  to  cause  a  smart  burning 
pain  when  applied,  but  after  a  few  days 
the  afTccted  part  grows  less  sensitive,  and 
the  pure  preparation  may  be  applied 
freely.  Grivzod  (Berl.  klin.  Woch.,  No. 
50,  '99). 

Reports  based  on  fifty  eases  of  syphilis, 
most  of  which  were  seen  at  the  beginning 


and  kept  under  observation  for  from 
twenty  to  forty  years.  No  case  is  in- 
eluded  in  which  less  than  sixteen  years 
had  passed  since  the  last  symptoms. 
They  show  that  syphilis  is  curable  in  all 
its  stages,  but  it  is  in  the  secondary 
period  that  a  cure  is  most  frequently 
obtained.  While  mercury  and  iodide  of 
potassium  are  the  main  factors  in  the 
cure,  there  are  others  which  assist:  i.e., 
a  robust  constitution  and  an  absence  of 
hereditary  or  acquired  taint  of  any  kind. 
The  natural  power  of  resistance,  which 
varies  in  each  organism,  is  also  an  im- 
portant factor.  V.  M.  Tarnoyski  (Russki 
Arkhiv  Patologi,  etc.,  Jan.  and  Feb., 
1900). 

In  all  forms  of  tertiary  syphilis  of  the 
pharynx  the  combination  of  iodide  of 
potassium  internally  and  mercurial  in- 
unction IS  especially  useful,  and  should 
be  employed  at  the  earliest  possible  op- 
portunity. In  tertiary  ulceration  a 
good  deal  may  be  done  locally  to  arrest 
the  disease  and  to  promote  healing. 
The  surface  of  the  ulcer  should  be  care- 
fully cleansed  and  insufflated  with  iodo- 
form, or  in  some  cases  with  heated  calo- 
mel. In  cases  in  which  there  is  much 
pain  the  insulllation  of  orthoform  will 
be  attended  with  results  most  grateful 
to  the  patient.  One  insufflation  will 
often  relieve  pain  for  as  long  as  twenty- 
four  hours.  Both  nitrate  of  silver  and 
chromic  acid  are  also  useful  applica- 
tions. The  best  method  of  applying 
either  of  them  is  to  fuse  a  little  of  the 
pure  drug  on  to  a  probe,  and,  having 
cleansed  the  surface  of  the  ulcer,  to 
paint  it  on.  Last,  the  patient  may  be 
given  for  use  at  homo  a  gargle  com- 
posed as  follows:  — 

B  Chlorate  of  potash,  10  grains. 
Black  wash,  '/.  ounce. 
Water,  to  1  ounce. 

This  is  most  useful  for  the  relief  of 
pain  and  for  cleansing  the  throat.  As 
regards  the  treatment  of  adhesions,  the 
less  the  operative  interference,  the  bet- 
ter for  the  patient.  It  is  never  wise  to 
resort  to  operation  tmless  there  are  very 
strong  reasons  for  trying  to  relieve  the 
obstrurtion,  such  as  rapidly  increasing 
deafness,  constant  and  inten.se  earache, 
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or  great  discomfort  to  the  patient  aris- 
ing from  the  nasal  stenosis.  Should  op- 
eration be  considered  absolutely  neces- 
sary every  conceivable  device  will  have 
to  be  tried  for  maintaining  a  larger 
opening.  From  observation  on  a  great 
number  of  cases  it  is  most  surprising 
how  great  an  amount  of  contraction 
may  exist  and  yet  cause  comparatively 
little  discomfort.  When  the  opening  is 
so  small  as  to  cause  symptoms,  it  is 
generally  sufficient  to  pass  dilating  in- 
struments regularly  and  in  increasing 
sizes  in  order  to  render  the  patient  quite 
comfortable,  and  this  the  patient  can 
be  easily  taught  to  carry  out  for  him- 
self. C.  A.  Porter  (Lancet,  Jan.  26, 
1901). 

Results  of  treatment  of  thirty  cases 
of  syphilis  by  the  injection  of  serum  de- 
rived from  patients  who  have  already 
suffered  from  S3philis  and  have  arrived 
at  the  tertiary  stage.  The  serum  was 
obtained  by  means  of  cantharidin  plas- 
ters.    Doses  varied  from  10  to  40  cubic 


centimetres,  and  were  injected  every 
third  or  fourth  day  for  one  or  two 
months.  Cases  of  refractory  syphilis 
showed  themselves  quickly  benefited, 
and  such  benefit  has,  in  most  eases,  ap- 
peared to  be  much  more  permanent  than 
that  afforded  by  even  prolonged  treat- 
ment by  mercury  and  iodide  of  potas- 
sium. 

Syphilitic  sores  yielded  rapidly  to  the 
local  application  of  the  serum  in  the 
form  of  compresses. 

The  best  serum  is  to  be  obtained  from 
robust  persons  in  the  later  stages  of 
syphilis,  and  those  patients  who  have 
been  treated  with  the  serum  yield,  in 
turn,  better  serum  than  those  who  have 
been  treated  in  the  ordinary  way  with 
mercury.  JSIo  experiments  have  been 
tried  in  cases  either  of  tertiary'  or  con- 
genital syphilis.  E.  Moore  (Dermat. 
Zeit.,  Apr.,   1901). 

G.  Frank:  Ltdston, 

Chicago. 


TENDONS,  BURS^,  AND  FASCI.a:, 
DISEASES  OF. 

Tenosynovitis,  or  Thecitis.  —  Inflam- 
mation of  a  tendon  or  tendon-sheath  may 
either  be  acute,  when  it  is  the  result  of 
injury,  or  chronic,  when  it  is  due  to 
tuberculous  infection. 

Acute  Tenosynovitis. — In  this  form 
traumatism  may  give  rise  to  suppurative 
inflammation,  owing  to  the  invasion  of 
pyogenic  microbes,  the  result,  in  many 
cases,  of  insufficient  attention  to  antisep- 
sis when  the  wound  is  dressed,  or  to  the 
presence  near  the  injury  of  a  suppura- 
tive process.  It  may  also  result  from  re- 
peated, though  slight,  contusions,  such  as 
those  to  which  the  hand  is  exposed  in 
many  occupations.  Injuries  of  this  kind 
in  the  palm  of  the  hand  are  well  known 
under  the  term  palmar  abscess.  (See  be- 
low.)    Acute  tenosynovitis  may  also  ap- 


pear as  a  complication  of  syphilis,  gonor- 
rhoea, and  rheumatism.  It  is  termed 
whitlow,  felon,  or  panaris  (see  below) 
when  the  tendon-sheath  of  a  finger  is  the 
seat  of  the  acute  suppurative  process. 

Palmar  abscess  may  be  due,  as  stated, 
to  repeated  contusions,  but  also  to  ex- 
tension of  tenosynovitis  of  the  fingers, 
especially  when  the  abscess  is  located  on 
the  flexor  side  of  the  little  finger  and  the 
thumb,  ow-ing  to  the  connection  of  their 
synovial  sheaths  with  the  general  sheath 
common  to  the  tendons  of  the  palm. 
The  three  other  fingers,  as  is  well  known, 
possess  separate  sheaths.  When  sup- 
purative inflammation  is  present  in  the 
palm,  high  fever  may  occur,  and  the  pain 
is  severe  in  proportion  to  the  resistance 
of  the  overlying  tissue.  Here,  again,  the 
pus  may  burrow  in  various  directions  or 
insinuate  itself  between  the  metacarpals 
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to  the  dorsum,  and  passing  beneath  the 
annular  ligament  reach  the  tissues  of  the 
forearm  and  beyond.  Death  has  been 
known  to  ensue  in  such  cases  from  pyse- 
mic  infection.  The  palmar  lesion  may, 
in  turn,  become  aggravated;  necrosis  of 
the  carpus  may  occur  and  dangerous 
haemorrhages  suddenly  appear  through 
involvement  of  a  large  vessel  in  the  sup- 
purative process. 

Felon,  or  Whitlow. — The  term  "felon" 
is  often  applied  to  a  superficial  inflam- 
mation of  the  finger  or  toes  around  the 
nail  and  sometimes  causing  loss  of  the 
latter.  This  variety  has  been  treated 
under  Nails,  Diseases  of  (volume  iv). 
The  form  considered  here  is  that  to 
which  "felon''  more  properly  belongs: 
inflammation  of  the  deeper  tissues,  in- 
cluding the  tendon  and  its  sheath  of  the 
distal  phalanx.  This  is  usually  due  to 
traumatism, — a  blow  or  crush, — and  de- 
velops soon  after  the  receipt  of  the  in- 
jury, though  sometimes  only  toward  the 
end  of  the  second  day.  Severe  pain, 
heat,  throbbing,  and  more  or  less  fever 
betoken  the  presence  of  quite  an  acute 
inflammatory  process.  The  pain  be- 
comes e.xtremely  severe  and  almost  un- 
bearaljle  if  surgical  measures  are  not  re- 
sorted to.  If  the  abscess  be  allowed  to 
proceed  without  relief,  extension  toward 
the  hand  may  follow  or  the  pus  gradually 
works  its  way  toward  the  surface,  form- 
ing a  volcano-like  mass,  which,  upon 
healing,  leaves  the  thumb  deformed — 
eufficipntly  in  some  cases  to  impair  its 
usefulness. 

Treatment. — The  treatment  depends, 
of  course,  upon  the  condition  presented 
at  the  time  the  case  is  seen.  In  its  in- 
cipient stage  an  acute  tenosynovitis  may 
sometimos  be  cured  by  rest,  elevation  of 
the  part,  and  application  of  cold  com- 
presses or  prolonged  baths  in  a  solution 
of  borate  of  sodium,  especially  if  small 


doses  of  iodide  of  potassium  are  given 
internally — with  copious  draughts  of 
water.  In  the  vast  majority  of  cases, 
however,  such  a  favorable  result  is  not 
reached,  and  the  inflammatory  process 
proceeds  to  suppuration.  A  free  incision 
including  the  tendinous  sheath,  exposure 
of  all  sinuosities  that  appear  suspicious, 
and  curetting,  all  performed  under  strict 
antiseptic  precautions,  represent  the 
only  safe  procedures.  Thoroughness  at 
this  time  avoids  not  only  a  repetition  of 
the  operation,  which  otherwise  often  be- 
comes necessary,  and  the  likelihood  of  a 
deformity  is  greatly  reduced.  General 
anaesthesia  is  to  be  preferred. 

In  palmar  abscess  the  danger  of  delay 
is  especially  great,  as  already  shown.  A 
free  incision  is  imperatively  demanded, 
the  line  followed  being  that  of  the  meta- 
carpal bone  nearest  the  abscess.  In  do- 
ing this,  however,  the  location  of  the  pal- 
mar arch  should  be  borne  in  mind,  and 
the  artery  avoided.  Should  it  accidently 
be  cut  both  ends  should  be  carefully 
picked  up  and  ligated.  In  some  cases, 
the  abscess  appears  to  have  "broken"' 
spontaneously  early  in  the  history  of  the 
case,  and  a  flow  of  pus  seems  to  verify 
this  conclusion.  The  pus  originates  in 
small  superficial  abscesses,  which  some- 
times fonn  in  addition  to  the  deeper  and 
greater  one,  and  rupture  early  through 
the  pressure  exerted  from  below.  They 
tend  to  mislead  the  operator  by  causing 
him  to  delay  the  evacuation  of  the  main 
abscess.  The  danger  involved  not  only 
includes  extension  of  the  purulent  proc- 
ess beyond  the  hand,  but  also  destruction 
of  the  tendons  of  the  latter,  followed  by 
permanent  flexion  of  the  finger:  the 
"main  en  qriffe." 

In  vhitlow.  or  felon,  the  general  indi- 
cations are  similar,  but  the  chances  of 
arresting  the  inflammation  early  are 
greater  if  the  case  is  seen  early.     This 
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may  often  be  effected  by  keeping  the 
finger  wet  with  alcohol,  diluted  with  an 
equal  quantity  of  camphor-water.  A 
thin  bandage  well  soaked  with  the  solu- 
tion is  wrapped  around  the  finger  and 
oiled  silk  is  carefully  wrapped  around 
the  whole  to  prevent  evaporation.  A 
strong  solution  of  borax,  or  a  bichloride 
solution  1  to  3000  may  also  be  used  in 
the  same  manner,  but  carbolic-acid  so- 
lutions should  not  be  employed,  several 
cases  of  gangrene  having  been  ascribed 
to  their  use.  If  after  forty-eight  hours 
no  improvement  is  noted,  a  free  incision, 
reaching  the  bone  in  the  distal  phalanx 
and  down  to  the  tendons  in  the  two 
others,  is  needed,  the  sheath  being  laid 
open.  When  this  is  not  resorted  to  early, 
the  distal  phalanx  maybe  found  necrosed; 
hence  the  deformity  left  in  so  many 
cases  of  whitlow.  If  necrosis  is  present, 
dead  portions  of  the  bone  should  be  re- 
moved; but  little  apprehension  need  be 
felt,  since  it  rarely  extends  beyond  the 
epiphyseal  line.  In  the  two  lower  pha- 
langes, however,  necrosis  is  of  more  seri- 
ous import;  the  dead  bone  must  either 
be  removed  or  the  finger  amputated, 
according  to  the  amount  of  osseous  tis- 
sue involved. 

Chronic  Tenosynovitis.  —  Although 
this  term  implies  an  inflammatory  proc- 
ess, the  disease  it  is  intended  to  represent 
is,  in  reality,  but  a  manifestation  of 
tuberculosis  in  the  sheath.  A  nodular, 
more  or  less  spindle-shaped  swelling  fol- 
lowing the  long  axis  of  a  tendon  is 
formed,  which  contains,  besides  liquid, 
small  bodies  resembling  rice  or  melon- 
seeds;  hence  called  "riziform"  bodies. 
These  are  either  buried  in  the  sac-wall 
or  float  freely  in  its  liquid,  and  are  found 
to  contain,  iipon  microscopical  examina- 
tion, tubercle  bacilli.  The  local  disease 
may  assume  a  fungous  form,  and  not 
only  destroy  the  tendon,  but  spread  to 


neighboring  tendons  and  joints.  Tuber- 
culous tenosynovitis  usually  develops 
near  the  wrist,  and  much  less  frequently 
in  the  tendons  of  the  fingers,  knee,  and 
ankle.  It  gives  rise  to  but  little  suffer- 
ing, and,  as  a  rule,  interferes  but  slightly, 
if  at  all,  with  the  functions  of  the  af- 
fected extremity  until  well  advanced.  Its 
progress  is,  as  a  rule,  quite  slow.  It  may, 
if  the  health  of  the  patient  is  materially 
improved,  disappear  spontaneously,  or 
become  fungous  after  penetrating  the 
superficial  tissues,  as  does  typical  tuber- 
cular abscess.  It  may  occur  as  the  com- 
plication of  a  joint  tuberculosis.  The 
riziform  bodies  facilitate  diagnosis  by 
conveying  to  the  finger  exerting  pressure 
upon  the  swelling  a  crepitation  recalling 
the  presence  of  gravel. 

Treatment. — -The  tendency  to  relapse 
which  characterizes  this  disorder  renders 
it  imperative  to  thoroughly  eliminate  the 
local  trouble  and  to  treat  the  general 
dyscrasia  as  well.  When  the  sac  is  purely 
cystic — i.e.,  devoid  of  fungoid  vegeta- 
tions— a  small  incision,  followed  by 
evacuation  and  the  injection  of  a  solu- 
tion of  iodoform  in  olive-oil  or  in  ether, 
will  often  suffice.  When  riziform  bodies 
are  present,  however,  more  effective 
means  are  necessary,  since  they  represent 
as  many  foci  for  tubercle  bacilli.  The 
sheath  should  be  laid  open  and  its  in- 
terior surface  and  the  tendon  thoroughly 
cleared  with  the  curette.  Fungoid  vege- 
tations still  further  complicate  the  case, 
and,  unless  every  vestige  be  removed,  in- 
cluding affected  external  tissues,  sheath, 
and  tendon,  recurrence  is  sure  to  occur. 
Asepsis  is  of  the  greatest  importance, 
general  toxaemia  occurring  readily  if 
proper  precautions  are  not  taken.  The 
general  treatment  should  include  the  ad- 
ministration of  creasote  and  other  meas- 
ures indicated  in  pulmonary  tubercu- 
losis. 
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Wounds  and  Injuries  of  Tendons. — 

Displacement. — A  tendon  is  sometimes 
displaced  from  its  normal  position  by  a 
violent  motion  in  which  its  normal  axis 
of  traction  is  more  or  less  departed  from, 
the  sheath  being  torn.  Often  it  immedi- 
ately returns  to  its  normal  position,  but 
sometimes  it  does  not,  and  local  pain, 
with  impairment  of  motion,  result.  The 
peroneus  brevis  probably  shows  the 
greatest  predilection  in  this  direction, 
and  comparatively  often  slips  out  of  its 
groove,  being  felt  over  the  malleolus 
when  the  foot  is  flexed  and  extended. 
Displacement  is  most  frequently  ob- 
served in  connection  with  dislocations 
and  fractures,  and  in  the  latter  a  tendon 
may  insinuate  itself  between  the  frag- 
ments, and  thus  prevent  approximation 
and  union. 

Treatment. — By  gentle  manipulation 
with  flexion  or  extension  of  the  ex- 
tremity, as  required  to  reduce  the  tension 
upon  the  tendon,  the  latter  can  usually 
be  restored  to  its  normal  position.  Once 
displaced,  a  tendon  is  liable  to  again 
leave  its  bed.  A  suitable  retentive  dress- 
ing and  bandage  should  be  so  applied  as 
to  hold  in  situ  until  thorough  repair  of 
the  torn  sheath  has  occurred. 

KuPTURE. — Under  the  influence  of  a 
sudden  effort  the  contraction  of  a  muscle 
may  exceed  the  resistance  of  the  fibres 
of  its  tendon,  and  the  latter  gives  way. 
The  tendon  of  the  rectus  femoris  above 
and  below  the  patella,  the  tendo  Achillis, 
the  tendon  of  the  triceps  near  the  olec- 
ranon, and  that  of  the  biceps  near  the 
forearm  are  those  which  are  most  ex- 
posed to  this  accident.  The  rupture  is 
usually  complete,  and  a  cavity  may  read- 
ily lie  felt  where  before  the  tendon  was 
continuous,  the  gap  being  increased  by 
extension.  When  the  knee  is  tlie  seat 
of  rupture,  there  is  marked  efTusion  in 
the  joint,  and  the  patella  is  drawn  up- 


ward: a  deformity  very  readily  noticed. 
There  is  a  distinct  snap  when  the  rupt- 
ure occurs,  immediate  loss  of  power  in 
the  limb,  and  sometimes  severe  pain. 

Trea/m e« <.  — Approximation  of  the 
ends  by  full  extension  of  the  limb,  ap- 
plication of  retention  bandages  and 
splints,  and  immobilization  of  the  limb 
at  once  suggest  themselves.  If  these  can 
be  carried  out  satisfactorily,  perfect 
union  occurs  at  the  end  of  two  months. 


Elongation  of  tlie  tendo  Achillis.     (Poiicct.) 

(Rfviio  J'onli.ipOJic.) 

and,  with  a  little  care  for  a  few  weeks 
subsequently,  perfect  cure  ensues.  This 
happy  result  is  not  always  met  with, 
however,  and  in  the  majority  of  instances 
the  tendon-ends  cannot  be  held  together 
by  simple  means,  especially  when  the 
muscle  draws  the  proximal  end  away  to 
such  a  degree  that  traction  has  to  be  ex- 
erted to  bring  its  extremity  down  to  the 
lower.  In  such  a  case,  therefore,  it  is 
better  to  suture  the  ends.  This  is  espe- 
cially important  when  the  traction  is  due 
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to  the  action  of  large  muscles,  such  as 
those  of  the  calf  or  thigh.  Under  care- 
ful antisepsis  this  can  now  be  done  with- 
out the  least  danger,  even  at  the  knee. 
The  incision  should,  if  possible,  be  made 
to  one  side  of  the  tendon,  and  not  over 
it,  to  reduce  the  chances  of  adhesion. 
Eupture  of  the  tendo  Achillis  is  some- 
times managed  with  difficulty,  or  tends, 
if  union  is  obtained,  to  cause  pes  equino- 
varus.  Poncet  avoids  this  by  cutting  the 
edges  of  the  tendon  zigzag  fashion  to 
elongate  it,  as  shown  in  the  cut,  or  by 
Czerny's  method,  described  below. 

Wounds  of  Tendons. — Tendons  are 
susceptible  to  traumatisms  of  any  kind, 
but  their  density  causes  them  to  resist 
penetration.  Puncture-wounds,  there- 
fore, are  seldom  met  with,  the  point  of 
the  instrument  being  diverged  in  the 
majority  of  instances.  The  sheath,  how- 
ever, is  usually  torn,  but  it  quickly  re- 
covers, if  pyogenic  organisms  have  not 
been  introduced.  Incised  wounds  are  of 
little  moment  unless  the  entire  tendon 
is  cut,  when,  with  a  snap,  it  assumes  the 
relations  outlined  under  Eupture.  In 
the  latter,  however,  the  solution  of  con- 
tinuity being  subcutaneous,  pyogenic 
elements  are  not  introduced;  in  rupture 
due  to  the  thrust  of  a  knife,  sword, 
chisel,  etc.,  the  contrary  is  likely,  and 
the  surgeon  should  always  assume  that 
he  is  dealing  with  an  infected  wound. 
He  will  thus  insure  an  early  recovery  in 
all  cases. 

Treatment. — -Whatever  be  the  cause  of 
the  laceration,  the  ends  should  be 
stitched  with  buried  catgut  sutures,  care 
being  taken  that  the  ends  be  carefully 
placed  in  apposition,  or,  better  still,  over- 
lapped. It  is  sometimes  necessary,  in 
order  to  recover  the  proximal  end,  to  slit 
the  sheath,  or  to  free  it  some  distance 
from  its  surroundings  to  do  this.  The 
=uture  holds  best  when  passed  through 


transversely  about  one-third  inch  above 
each  free  end.  In  some  cases,  as  in  bul- 
let wounds,  much  of  the  tendinous  sub- 
stance has  been  carried  away,  while  the 
softer  and  more  elastic  sheath  remains, 
at  least  to  a  greater  extent.  If  the  ends 
of  this  are  united,  so  as  to  form  a  con- 
tinuous canal,  a  new  section  of  tendon 
will  be  formed  if  the  vitality  of  the 
sheath  was  sufficient  from  the  start. 

Lengthening  of  the  tendon  may  also 
be  resorted  to.  Either  Poneet's  or 
Czerny's  method  may  be  resorted  to. 
Poneet's  is  described  above.  Czerny's 
consists  in  cutting  the  tendon  half- 
through  some  distance  above  the  end, 
then  longitudinally  toward  the  latter 
until  near  it.  The  portion  thus  partly 
detached  is  then  turned  down  toward  the 
other  free  end  of  tendon  and  sutured  to 
it.  If  too  great  an  extent  of  tendon  has 
been  lost,  an  animal  tendon  may  be 
transplanted  and  sutured  to  both  free 
ends.  This  forms  the  basis  of  a  new 
tendon,  the  animal  tendon  being  usually 
absorbed. 

Bursitis.  —  Bursae,  protective  cushions 
developed  in  the  cellular  tissue,  may  be 
normally  provided,  or  acquired,  when 
certain  parts,  superficial  or  deep,  are  ex- 
posed to  unusual  friction  or  pressure. 
These  may  become  inflamed  through  in- 
jury or  overuse,  constituting  acute  bur- 
sitis, or  through  continued  irritation, 
constituting  chronic  hursiiis.  The  bursas 
often  become  involved  in  diathetic  proc- 
esses, rheumatism,  gout,  and  syphilis 
especially. 

Acute  Bursitis. — -An  acute  inflam- 
mation of  a  bursa  may  be  serous  or  puru- 
lent, and,  as  stated,  is  usually  due  to 
injury.  When  located  superficially  there 
is  marked  swelling,  redness,  and  local 
heat.  When  an  inflamed  bursa  is  situ- 
ated in  the  deeper  tissues,  the  swelling 
can  only  be  detected  with  difficulty,  if 
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at  all.  and  the  pain,  especially  on  motion, 
is  severe.  General  febrile  symptoms 
often  appear  when  a  deep  bursa  is  in- 
volved, especially  when  there  is  a  tend- 
ency to  suppuration,  this  being  likely  to 
extend.  The  inflammatory  process  some- 
times extends  to  a  neighboring  joint,  in- 
cluding the  synovial  sac,  which  is  easily 
])enetrated.  The  diagnosis  can  usually 
be  established  by  judging  the  effects  of 
motion.  Extreme  abduction  or  adduc- 
tion of  the  humerus,  for  instance,  causes 
severe  pain,  if  the  inflamed  bursa  is 
under  the  deltoid;  when  the  bursa  be- 
tween the  quadriceps  extensor  and  the 
femur,  or  that  under  the  ligamentum 
patella?,  is  the  seat  of  the  inflammatory 
process,  flexion  of  the  leg  upon  the  thigh 
becomes  painful,  through  the  pressure 
thus  exerted  upon  the  bursa. 

Treatment. — Absolute  rest  in  bed  and 
immobilization,  by  placing  the  extremity 
in  a  splint  and  pressure,  elevation  of  the 
part,  and  cold  or  hot  antiseptic  applica- 
tions are  indicated.  If  the  active  symp- 
toms persist  notwithstanding  these  meas- 
ures, the  sac  should  be  aspirated  if  the 
fluid  is  serous,  followed  by  pressure 
or  free  opening,  if  pus  be  present,  and 
the  purulent  discharge  completely  evacu- 
ated, and  a  saturated  solution  of  iodo- 
form in  ether  injected.  Lugol's  solution 
mixed  with  an  equal  quantity  of  glycerin 
is  also  useful. 

CiiROXic  Bursitis. — Chronic  inflam- 
mation of  a  bursa  is  met  with  mucii 
more  frequently  tiian  the  acute  form.  It 
develops  insidiously,  is  unattended  by 
pain,  and  manifests  itself  only  by  marked 
swelling,  which  varies  in  density  accord- 
ing to  the  thickness  of  the  bursal  wall. 
This  becomes  (juite  dense  sometimes, 
and  conveys  to  the  touch  a  feeling  of 
hardness  suggesting  hone.  In  some 
cases  it  may  be  thin  and  the  cavity  be 
greatly  distended  with  fluid.    The  harder 


bursa  is  usually  separated  into  various 
cavities  by  thick,  fibrous  partitions,  or 
the  interior  is  studded  with  villous 
growths,  which  sometimes  become  de- 
tached and  form  riziform  bodies.  Occa- 
sionally it  undergoes  calcification. 

Sixty  cases  of  disease  in  the  bursa 
under  the  ilio-psoas  and  in  the  bursa 
beneath  the  aponeurosis  of  the  gluteus 
maxinius  over  the  great  trochanter  have 
been  personally  collected.  The  subiliac 
bursitis,  of  which  there  were  fourteen 
examples,  gives  rise  to  a  swelling  below 
Poupart's  ligament,  which  may  extend 
downward  as  far  as  the  middle  of  the 
thigh ;  the  swelling  is  smooth,  more  or 
less  sensitive,  and  usually  fluctuating; 
there  may  be  neuralgic  pains,  from 
pressure  on  the  adjacent  nerves,  and 
venous  thrombosis  from  pressure  on  the 
vessels.  The  movements  at  the  hip-joint 
may  be  interfered  with,  and  the  limb 
may  assume  an  abnormal  attitude;  e.g., 
abduction,  external  rotation,  and  slight 
flexion,  resembling  that  of  hip-joint 
disease.  It  is  to  be  differentiated  from 
the  latter  by  the  absence  of  rigidity,  of 
shortening,  and  of  tenderness  over  the 
joint.  The  development  of  a  bursal  hy- 
groma may  occupy  several  years.  The 
bursitis  over  the  great  trochanter  re- 
sembles that  under  the  iliopsoas,  and  it 
is  to  be  diagnosed  from  a  periarticular 
abscess  in  hip  disease  and  from  disease 
in  the  trochanter  itself.  The  bursa  it- 
self is  not  infrequently  the  seat  of  tu- 
berculosis, and  more  often  on  the  left 
side  than  on  the  right.  Siilzer  (Cen- 
tralb.  f.  Chir.,  No.  21,  '99). 

House-maid's  Knee.  —  This  popular 
term  is  applied  to  chronic  swelling  of 
the  prepatellar  bursa,  as  a  result  of  con- 
tinued or  repeated  pressure  while  scrub- 
bing, etc.  It  is  located  immediately  at 
the  knee,  and  the  globular  swelling 
projects  anteriorly  when  the  patient  is 
sitting.  It  is  usually  quite  large,  the  size 
of  a  small  orange,  and,  its  wall  being 
comparatively  thin,  it  generally  fluctu- 
ates. At  times  it  becomes  irritated 
through  continued  pressure  and  may  he- 
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come  slightly  painful,  the  limbs  at  the 
same  time  becoming  somewhat  stiff  and 
weak  at  the  knee. 

Treatment.  —  Aspiration  followed  by 
injection  and  siibsequent  removal  of  a  1 
to  1000  solution  of  corrosive  sublimate 
or  a  solution  of  iodoform  suffices  in 
many  simple  cases.  If  the  presence  of 
pus  is  detected,  a  free  incision  is  resorted 
to  nowadays,  and  that  without  the  least 
danger  if  asepsis  is  carefully  adhered  to. 
An  opening  into  the  sac  may  be  made  on 
each  side,  and  a  drainage-tube  passed 
through  to  insure  complete  evacuation 
of  the  fluid.  When  there  is  ulceration 
the  same  incisions  are  of  service,  but 
lower  down.  Again,  the  sac  may  be  com- 
pletely extirpated  through  a  lateral  in- 
cision. 

Bunion. — This  consists  of  an  enlarge- 
ment of  the  bursa  over  the  metatarso- 
phalangeal articulation  of  the  big  toe, 
but  which  may  also  present  itself  over 
other  joints  of  the  foot.  It  is  often  due 
to  the  pressure  of  ill-fitting  shoes,  which 
not  only  exert  pressure  upon  the  bursa 
overlying  the  articulation,  but  also  tend 
to  force  the  big  toe  away  from  its  nor- 
mal line  and  the  metatarsal  extremity 
of  the  second  phalanx  outwardly.  The 
bursa  thus  finds  itself  pinched  between 
the  bone  and  the  overlying  leather. 
Bunions  may  caiise  but  little  trouble, 
when  not  compressed,  but,  irritated  in 
the  manner  outlined,  they  become  in- 
flamed and  at  times  exceedingly  painful; 
the  skin  becomes  highly  congested  and 
tense;  tumefaction  occurs,  accompanied 
by  accumulation  of  fluid  in  the  bursa; 
and  locomotion  becomes  difficult.  In 
some  cases  suppuration  follows;  the  pus 
may  then  burrow  through  the  bursal 
wall,  give  rise  to  cellulitis,  and  involve 
the  metatarso-phalangeal  joint. 

Treatment. — The  shape  of  the  foot- 
wear is  of  primary  importance  in  the 


treatment  of  the  cases.  The  inner  side 
of  the  shoe  should  accommodate  the 
bunion  in  such  a  manner  as  to  avoid  all 
pressure,  while  the  great  toe  should  have 
ample  room  to  project  in  a  straight  line 
from  the  foot,  and  not  be  pushed  toward 
its  median  line.  Pointed  shoes  are  per- 
nicious in  this  connection.  A  change  of 
foot-wear  is  sometimes  sufficient  to  bring 
about  recovery.  The  local  treatment  is 
that  of  bursitis.  Iodine  painted  over  the 
projection  is  advantageous.  When  the 
applications  become  irritating,  a  salve  of 
equal  parts  of  cosmolin  and  tannic  acid, 
as  advised  by  Gross,  soon  brings  on  reso- 
lution. Tapping  or  the  evacuation  of 
pus  by  incision,  followed  by  curetting  of 
the  bone,  sometimes  become  necessary. 
These  are  absolutely  safe  proceedings  if 
conducted  antiseptically. 

In  bunion  the  wi-iter  makes  an  in- 
cision about  an  inch  in  length  on  the 
dorsum  of  the  toe.  In  a  mild  case,  after 
retracting  the  tendon  of  the  e.\tensor 
proprius  pollieis  outward,  he  chisels  off 
all  the  overprominent  portion  of  the 
inner  side  of  the  head  of  the  metatarsal 
bone,  removing  as  much  bone  as  neces- 
sary to  do  away  with  all  protuberance; 
he  then  sutures  the  wound  and  lets  it 
heal  under  one  dressing.  In  severe  cases 
the  head  of  the  metatarsal  is  removed 
with  a  chisel  or  bone-forceps,  and  the 
prominent  inner  side  of  that  bone  cut 
oflf. 

The  dressing  must  be   carefully   done 
and  close  attention  given  to  the   after- 
treatment,  which  should  include  the  ap- 
plication of  a  plaster  splint.    The  writer 
advises  never  to  operate  during  an  acute 
attack  of  inflammation,  always  to  treat 
the  deformity,  and  never  operate  on  the 
bursa.     Parker  Syms  (N.  Y.  Med.  Jour., 
Oct.  2,  '97). 
Ganglion. — This  name  is  given  to  a 
rounded  tumor  usually  about  the  size  of 
half    of    a    hazel-nut,    which    generally 
forms  on  the  back  of  the  hand.    It  may 
be  soft  and  yielding  when  pressed  upon, 
or  exceedingly  hard,  suggesting  the  pres- 
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ence  of  an  osteoma.  It  is  not  painful 
even  under  pressure,  and  gives  rise  to 
no  inconvenience.  When,  however,  as 
in  the  case  of  pianists,  the  fingers  are 
moved  rapidly  and  with  power  long  peri- 
ods at  a  time,  a  sensation  of  weight  or 
stiffness  is  experienced  and  occasionally 
slight  pain.  According  to  Volkmann,  a 
ganglion  is  a  pouch-like  projection  of  the 
synovial  membrane  of  a  joint  in  the  ma- 
jority of  cases,  and  rarely  arises  from 
a  tendon-sheath.  It  contains  a  thick, 
honey-like  liquid,  thus  forming  an  inde- 
jiendent  cyst,  or  a  synovial  hernia. 

Tkeatmext.  —  Pressure  or  a  sharp 
blow  causes  the  sac  to  rupture,  the 
liquid  being  promptly  absorbed.  This 
rather  brutal — and  therefore  unsurgical 
— method  is  now  generally  supplanted 
by  subcutaneous  divisions  with  a  small 
bistoury,  under  strict  antiseptic  precau- 
tions. The  small  incision  being  made,  a 
piece  of  iodoform  gauze  is  placed  over 
the  sac,  and,  pressure  being  exerted  with 
the  thumb,  the  fluid  is  quickly  evacu- 
ated and  dispersed.  Large  tendinous 
tumors  sometimes  require  excision. 

Contraction  of  Tendons  and  Fascia. — 
Dituttrbn's  C'oxTn.\CTUKE.  —  This  is 
an  obstinate  form  of  contraction  affect- 
ing principally  the  palmar  fascia,  pro- 
longations of  which,  as  is  well  known, 
run  by  the  side  of  the  fingers,  and  are 
attached  to  the  periosteum  of  the  first 
phalanx.  By  contracting,  these  pro- 
longations gradually  cause  the  fingers  to 
close  upon  the  palm  of  the  hand  and  to 
remain  in  this  position  permanently. 
The  ring-finger  is  usually  that  first  in- 
volved, but  in  the  majority  of  cases  the 
three  fingers  on  the  ulnar  side  of  the 
hand  are  contracted,  the  index  finger 
and  thumb  rarely.  Either  hand  may  be 
affected,  but  occasionally  both  become 
60  flexed  as  to  paralyze  their  usefulness. 
It  usually  begins  as  a  small,  hard  mass 


near  the  metacarpo-phalangeal  articula- 
tion; contraction  of  the  corresponding 
finger  begins  and  proceeds  until  the  nails 
fairly  dip  into  the  tissues  of  the  palm. 

Dupuytren"s  contracture  has  been 
traced  to  many  causes:  the  rheumatic 
and  gouty  diathesis  and  other  general 
conditions;  but  in  practically  all  cases 
there  is  a  history  of  local  injury  of  a 
persistent  kind,  such  as  the  continuous 
forcible  handling  cf  a  certain  tool,  the 
pressure  of' a  cane-knob,  etc.  Again,  it 
is  occasionally  observed  after  prolonged 
illness  in  which  the  general  vitality  of 
the  organism  has  been  severely  taxed. 
It  is  rarely  observed  before  middle  age, 
and  almost  always  in  men.  The  patient 
is  usually  possessed  of  good  general 
health. 

2'reatment.—The  progress  of  the  con- 
traction is  steady  until  the  hand  becomes 
totally  crippled,  and  the  only  effective 
means  at  our  disposal  are  surgical.  Ef- 
forts at  extension  are  unavailing,  but, 
when  this  is  tried,  thick  elevations  are 
seen  to  form  in  the  palmar  cavity  and  to 
push  its  superficial  tissues  upward.  It  is 
upon  these  bands  that  efforts  at  libera- 
tion should  be  concentrated.  A  small 
tenotome  should  be  introduced  at  various 
places  under  each,  and  the  attachment  of 
the  bands  to  the  overlying  skin  so  freed 
as  to  permit  of  full  extension  of  the 
fingers.  A  splint  should  then  be  applied 
and  worn,  not  only  until  recovery  of  the 
wounds,  but  during  several  days  subse- 
quent thereto.  Then  daily  passive  mo- 
tion and  massage  should  begin,  coupled 
with  a  mild  galvanic  current,  until  the 
motions  of  the  fingers  have  been  com- 
pletely recovered. 

In  some  cases  it  is  necessary  to  obtain 
complete  extension,  to  remove  the  hard- 
ened palmar  fascia.  An  incision  is  made 
along  the  length  of  each  band,  and  the 
skin  is  carefully  dissected  up  from  tlie 
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latter.  This  being  done,  the  hard  tissues 
constituting  the  band  proper  are  sepa- 
rated from  their  surroundings,  then  cut 
out  as  completely  as  possible.  These 
cases  need  close  watching,  since  the 
danger  of  recurrence  is  always  great,  and 
passive  motion,  massage,  etc.,  should  be 
resumed  as  soon  as  there  is  the  least  evi- 
dence that  the  affection  is  returning. 

Pendulum  apparatus  for  contracted 
fingers  and  hand  consists  of  an  arrange- 
ment that  can  be  attached  to  the  side 
of  a  table,  applicable  to  increasing  the 
motion  of  stiff  finger-joints.  Patients 
who  resist  any  attempt  at  passive  mo- 
tion in  the  ordinary  way,  after  a  short 
time  under  the  correction  of  the  pendu- 
lum apparatus  obtain  considerable  mo- 
tion. Nebel  (Zeit.  f.  orth.  Chir.,  p.  17, 
B.  5,  H.  1,  '97). 

Triggee-finger. — According  to  Fere, 
two  groups  of  this  disorder  may  be  recog- 
nized: the  organic  and  the  functional. 
The  causes  for  the  organic  variety  may 
be  found  in  the  tendons,  fascia,  muscles, 
or  in  conditions  which  will  tend  to 
modify  the  directions  of  muscular  action, 
and  the  movements  of  flexion  and  exten- 
sion. The  functional  class  may  be  re- 
flex, following  local  irritation,  or  may  be 
a  local  manifestation  of  certain  neurop- 
athies. Cases  of  this  class  may  arise  in- 
dependently of  any  voluntary  move- 
ments. 

The  disease  consists  of  a  peculiar  and 
sudden  locking  of  the  finger  when  it  is 
flexed  or  extended  to  a  certain  point. 
It  remains  in  the  position  acquired  not- 
withstanding ordinary  efforts  to  bring  it 
to  another  position.  A  powerful  volun- 
tary effort  sometimes  succeeds,  however; 
but  in  some  cases,  the  assistance  of  an- 
other person  is  necessary.  The  disorder 
is  usually  limited  to  one  finger,  the 
middle  finger  being  that  most  frequently 
affected.  The  majority  of  cases  are  ob- 
.served  in  females.     The  chances  of  re-  i 


covery  under  appropriate  treatment  are 


Treatment. — The  treatment  of  trigger- 
finger,  as  outlined  by  Eiesman,  consists 
in  the  application  of  iodine,  electricity, 
massage,  passive  motion,  and  fixation  of 
the  finger  by  means  of  a  splint.  In- 
veterate cases  have  been  treated  by  oper- 
ation, which  usually  consists  in  remov- 
ing whatever  obstacle  to  free  movement 
exists.  If  an  underlying  cause,  like 
rheumatism  or  goiit,  is  ascertainable, 
proper  general  methods  are  to  be  insti- 
tuted. In  cases  accompanied  by  pro- 
nounced parsesthesial  phenomena,  the 
use  of  ergot  may  be  tried. 

Tendox-transplantation.  —  In  the 
treatment  of  paralysis,  especially  spinal 
paralysis  in  children,  transplantation  of 
tendons  is  an  effective  procedure.  E. 
Kumik  (Miinchener  med.  Wochen.,  Feb. 
13,  1901)  describes  four  operative 
methods:  The  first  he  considers  inad- 
visable, since  it  necessitates  the  sacri- 
fice of  a  functionally-healthy  muscle. 
It  consists  in  choosing  a  healthy  muscle 
which  can  be  spared,  dividing  its  ten- 
don, and  suturing  the  central  portion  to 
the  tendon  of  the  paralyzed  muscle. 
The  second  operation,  Vulpius's,  con- 
sists in  dividing  the  whole  or  a  part  of 
the  tendon  of  the  paralyzed  muscle,  and 
suturing  the  peripheral  end  to  the  ten- 
don of  a  functionally-active  muscle. 
The  third  variation  consists  of  splitting 
the  tendon  of  a  functionally-healthy 
muscle  into  two  parts,  and  attaching 
one  part  to  the  tendon  of  the  paralyzed 
muscle.  The  fourth  proceeding,  of 
which  he  has  only  availed  himself  once, 
and  which  is  said  to  give  very  accurate 
and  good  results,  is  the  suturing  of  a 
split-off  portion  of  a  healthy  muscle- 
tendon  to  a  properly-chosen  site  in  the 
periosteum. 

The  success  of  the  operation  depends 
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partly  on  the  correction  of  the  displace- 
ment, and  this  is  better  carried  out  by 
a  lengthening  or  shortening  of  tendons 
than  by  simple  tenotomy.  Kumik  uses 
Beyer's  (really  Poncet's,  see  page  139) 
operation  for  the  former,  which  consists 
in  cutting  into  the  tendon  in  step  shape, 
or,  in  dealing  with  broad  tendons,  he 
makes  two  longitudinal  incisions  of 
equal  length,  one  1  centimetre  higher 
than  the  other.  From  the  lower  end 
of  the  second,  and  from  the  upper 
end  of  the  first,  transverse  incisions  are 
made  in  opposite  directions.  Thus,  the 
tendon  is  lengthened  by  the  sum  of  the 
two  incision  lengths.  The  shortening 
operations  are  either  excision  of  a  part 
of  the  tendon  and  end-to-end  suture,  or 
simple  division  and  suturing  the  ends 
overlapping  one  another.  Tendon- 
surgery  has  been  greatly  advanced  by  a 
skilled  combination  of  tendon-trans- 
plantation with  tendon-  lengthening  or 
shortening. 

The  operations  can  be  performed  for 
the  functional  improvement  of  cases  of 
jiaralytic  talipes  equino-varus,  spastic 
talipes  equino-valgus,  congenital  talipes 
(■(juino-varus,  radial  paralysis,  and 
quadriceps  extensor  cruris  paralysis. 

The  results  are  very  satisfactory,  and 
from  the  patients'  and  patients'  parents' 
view  especially,  because  splints  and  ex- 
[icnsive  cumbrous  apparatus  were  no 
longer  required. 

The  surgeon  ought  to  propose  the 
operation,  when  the  paralysis  is  no 
longer  active,  and  when  no  functional 
improvement  has  shown  itself  during 
the  course  of  a  reasonable  time:  for  ex- 
ample, one  to  two  years.  Operative  in- 
terference is,  however,  always  indicated 
if  the  resulting  deformity  is  increasing. 
Hut  an  exact  diagnosis  is  necessary  be- 
fore undertaking  an  operation;  it  is  ab- 
solutely essential  to  be  fully  informed 
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as  to  the  electrical  and  other  conditions 
of  each  individual  muscle  of  the  limb. 
After  the  operation  is  performed,  a 
splint  of  plaster  of  Paris,  kept  in  place 
by  means  of  strips  of  gum-elastic  strap- 
ping, is  applied.  From  six  to  eight 
weeks'  massage,  active  and  passive 
movements,  are  resorted  to. 

TENSION  OF  THE  EYEBALL,  DIS- 
ORDERS OF. 

To  preserve  the  shape  and  proper  re- 
lations of  the  refracting  surfaces  of  the 
eyeball,  the  sclero-corneal  coat  is  kept 
distended  by  its  contents,  which  nor- 
mally press  outward  with  a  force  equal  to 
the  weight  of  a  column  of  mercury  2s 
or  30  millimetres  in  height.  To  nourish 
the  tissues  contained  within  the  outer 
coat  of  the  eyeball  there  is  a  continuous 
secretion  of  nutritive  fluid;  and  this 
fluid,  just  as  constantly,  must  escape 
from  the  eyeball  to  avoid  overdistending 
it.  In  pathological  conditions  the  ten- 
sion of  the  eyeball  may  be  increased  or 
diminished.  Increased  tension  is  indi- 
cated by  +  T  1,  -f  T  2,  or  +  T  3,  which 
indicate  different  degrees  of  hardness; 
and  diminished  tension  is  indicated  by 
—  T  1,  —  T  2,  or  —  T  3,  the  higher 
number  indicating  the  greater  departure 
from  the  normal. 

Glaucoma. 

Increased  tension  is  generally  called 
glaucoma,  from  the  Greek,  y'/.avxo^.  sea- 
green.  The  term  was  applied  on  account 
of  the  greenish  hue  of  the  pupil  in  elderly 
people,  when  dilated,  as  it  commonly  is, 
in  glaucoma.  But  the  increased  intra- 
ocular tension  is  now  recognized  as  the 
essential  characteristic  of  the  disease. 

Symptoms. — The  eyeball  is  found  more 
resistant  to  pressure  than  normal.  This 
is  tested  by  pressing  on  it  above  or  below 
the  cornea  through  the  partly  closed  lids. 
The  tips  of  the  two  forefingers  are  com- 
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monly  used.  In  the  early  stages  the  in- 
creased resistance  may  not  be  noticeable 
or  it  may  only  be  present  a  part  of  the 
time. 

A  very  early  symptom  is  the  appear- 
ance of  colored  rings  aroimd  distant 
lights  at  night.  The  colors  are  arranged 
as  in  the  solar  speetum,  with  the  violet 
toward  the  light.  These  halos  may  be 
absent  in  glaucoma,  or  present  when  the 
tension  is  not  increased.  Proximity  of 
the  iris  to  the  cornea,  shallowness  of  the 
anterior  chamber,  frequently  precedes 
any  outbreak  of  other  symptoms;  and  in 
the  later  stages  the  anterior  chamber  may 
be  obliterated,  the  iris  coming  in  contact 
with  the  cornea.  Dilatation  of  the  pupil 
usually  attends  glaucoma.  In  the  early 
stages  the  pupil  still  responds  to  light  and 
convergence,  and  varies  in  size  from  time 
to  time  with  the  variations  of  tension. 
Later  it  becomes  widely  dilated  and  fixed. 
When  the  tension  of  the  eyeball  is  much 
increased,  or  has  increased  rapidly,  the 
cornea  is  found  comparatively  insensitive 
to  touch. 

Pain  occurs,  and  is  severe  in  most 
cases.  It  may  be  limited  to  paroxysms, 
or  may  be  constantly  present.  It  is  often 
referred  chiefly  to  the  brow  or  cheek,  or 
the  temple  or  side  of  the  nose.  It  may 
be  mistaken  for  neuralgia  or  the  pain  of 
inflammation.  In  glaucoma  that  has 
lasted  some  time,  the  large  tortuous  veins 
that  emerge  from  the  sclera  some  dis- 
tance back  from  the  corneal  margin  are 
dilated  and  prominent.  During  the  par- 
oxysms there  is  generally  a  marked  peri- 
corneal redness.  When  the  tension  is 
very  high,  or  has  risen  rapidly,  the  cornea 
will  be  found  hazy,— "steamy," — and 
may  hide  the  deeper  parts  of  the  eye. 

When  the  media  are  clear  the  ophthal- 
moscopical  appearances  are  characteris- 
tic. In  cases  not  too  recent  the  optic 
disk  is  cupped  or  excavated  deeply,  the 


excavation  extending  to  the  extreme  mar- 
gin of  the  disk,  and  having  abrupt  or 
overhanging  sides  over  which  the  retinal 
vessels  appear  sharply  bent.  The  retinal 
veins  are  often  dilated  and  the  arteries 
rather  small.  The  arteries  may  be  seen 
to  pulsate,  especially  where  they  pass  over 
the  margins  of  the  cup;  and  the  normal 
pulsation  of  the  veins  may  be  increased. 
The  optic  disk  is  often  surrounded  by  a 
ring  of  choroidal  atrophy  having  an  edge 
that  shades  rather  gradually  into  the  nor- 
mal choroid,  called  a  halo-atrophy. 

Diagnosis. — Glaucoma  may  be  distin- 
guished from  CATARACT  by  pain,  dilata- 
tion of  the  pupil,  narrowing  of  the  field 
of  vision,  cupping  of  the  optic  disk,  and 
absence  of  opacity  of  the  media  except 
during  inflammatory  exacerbations.  From 
NEURALGIA  it  must  be  distinguished  by 
the  fundus-changes,  and  the  impairment 
of  visual  acuteness  or  the  field  of  vision, 
that  are  present  in  simple  glaucoma, 
which  is  most  liable  to  be  confounded 
with  that  disease.  From  iritis  glaucoma 
is  distinguished  by  the  shallow  anterior 
chamber,  the  dilated  pupil,  the  impair- 
ment of  the  field  of  vision,  the  absence 
of  so-called  punctate  keratitis,  and  the 
marked  exacerbations  and  remissions. 
From  KERATITIS  glaucoma  may  be  known 
by  the  symptoms  just  enumerated,  and 
the  smoothness  of  the  corneal  surface. 
The  discrimination  between  difl'erent 
varieties  has  been  indicated  in  describing 
them. 

Etiology. — Glaucoma  may  possibly  be 
caused  by  excessive  secretion  of  fluid 
within  the  eyeball;  or  by  alterations  in 
such  fluid  which  hinder  its  escape.  But 
the  causes  that  most  commonly  produce 
it,  and  are  best  understood,  act  by  caus- 
ing obstruction  of  the  channels  of  out- 
flow. 

The  chief  channels  for  the  escape  of 
fluid  from  the  eye  pass  from  the  periph- 
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ery  or  "angle"  of  the  anterior  chamber 
through  "Fontana's  space"  to  a  circle  of 
lymphatic  and  venous  channels  in  the 
adjoining  sclera,  called  the  canal  of 
Sehlemm.  Adhesion  of  the  periphery  of 
the  iris  to  the  cornea  or  pressure  of  the 
iris  against  the  cornea  closes  these  chan- 
nels. 

The  liability  to  glaucoma  increases 
with  age;  and  Priestley  Smith  has 
pointed  out  that  the  crystalline  lens, 
like  other  epithelial  structures,  continues 
to  grow  until  old  age,  diminishing  the 
space  between  it  and  the  ciliary  processes, 
and  increasing  the  liability  of  these  proc- 
esses to  be  pressed  against  the  iris  and 
close  the  outflow  channels. 

The  use  of  a  mydriatic  is  liable  to  cause 
glaucoma  through  thickening  of  the  iris 
at  its  periphery  during  dilatation  of  the 
pupil.  Exclusion  of  the  pupil  by  iritic 
adhesions  is  likely  to  lead  to  pushing  for- 
ward of  the  iris  by  fluid  from  the  deeper 
parts  of  the  eye,  and  blocking  of  the  out- 
flow channels.  Dislocation  or  swelling 
of  the  crystalline  lens  is  likely  to  do  the 
same  thing.  Causes  of  swelling  of  the 
ciliary  processes  and  iris,  as  overweari- 
ness,  and  physical  or  mental  shock  may 
cause  outbreaks  of  glaucoma;  and  consti- 
tutional conditions,  particularly  gout, 
have  been  accused  of  causing  it.  Pain, 
insensitiveness  of  the  cornea,  and  cup- 
ping of  the  optic  disk  are  due  to  the  ex- 
cessive intra-ocular  pressure. 

Varieties.  —  Glaucoma  in  its  ty])ical 
form  is  marked  with  exacerbations,  dur- 
ing which  the  tension  of  the  eyeball  is 
increased,  with  pericorneal  redness,  in- 
creased pain,  diminished  acuteness  of 
vision,  and  generally  increased  severity  of 
all  tiie  symptoms.  This  has  been  called 
inflammalorij  glaucoma.  It  is  either  acute 
or  chronic.  Sometimes  the  exacerbation 
is  so  severe  as  to  destroy  light-perception 


in  a  few  days,  or  even  a  few  hours:  glau- 
coma fulminans.  When  the  increase  of 
tension  is  preceded  or  accompanied  by 
retinal  hemorrhages  it  is  called  licemor- 
rliagic  glaucoma.  Glaucoma  quickly  re- 
turning after  iridectomy  and  compelling 
the  removal  of  the  eye  is  malignant. 

When  no  noticeable  exacerbations  oc- 
cur, but  the  increase  of  tension  and  im- 
pairment of  vision  are  gradually  pro- 
gressive, the  condition  is  called  one  of 
simple  glaucoma.  When  glaucoma  arises 
in  an  eye  not  previously  diseased  it  is 
called  primary.  When  it  follows  other 
ocular  disease  or  injury,  as  wounds  caus- 
ing swelling  of  the  crystalline  lens,  in- 
flammation of  the  iris,  or  intra-ocular 
tumor,  it  is  called  secondary  glaucoma. 
When  all  sight  has  been  lost,  and  the 
tension  is  continuously  elevated,  the  case 
is  said  to  be  one  of  absolute  glaucoma. 

Prognosis. — Glaucoma  not  efficiently 
treated  ultimately  causes  complete  and 
hopeless  blindness,  usually  with  a  period 
of  great  pain.  This  end  may  be  reachedl 
in  a  few  days  or  only  after  many  years- 
Treatment  may  save  what  sight  remains^ 
or  some  that  has  been  very  recently  lost 
may  be  restored.  But  vision  that  hag- 
been  lost  more  than  a  few  days  or  weeks- 
cannot  be  regained.  The  prognosis  for 
hifmorrhagic  glaucoma  is  extremely  bad. 
Simple  glaucoma  often  pursues  its  course 
unchecked  by  any  treatment.  Inflam- 
matory glaucoma  is  quite  amenable  to  the 
usual  remedial  measures  if  applied  early. 
Secondary  glaucoma  can  be  cured  by  re- 
moval of  its  cause,  as  by  the  extraction 
of  a  swelled  or  dislocated  crystalline  lens. 
The  prognosis  must  always  be  guarded, 
for  cases  mild  in  the  beginning  may  be- 
come fulminating  or  malignant. 

Treatment.  —  Iridectomy  is  the  chief 
remedy  for  glaucoma.  It  is  best  done  by 
making  with  a  narrow  knife  an  incision 
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a  little  back  from  the  corneal  margin 
close  to  the  periphery  of  the  iris.  One- 
fifth  of  the  iris  should  be  removed,  quite 
up  to  its  ciliary  attachment.  The  after- 
treatment  resembles  that  of  cataract  ex- 
traction, except  that  the  patient  may  be 
allowed  more  freedom. 

Sderotoimj  may  be  anterior  or  poste- 
rior. The  former  consists  in  making  a 
scleral  incision  parallel  to  the  corneal 
margin  much  as  for  iridectomy,  but 
longer  and  not  completed,  a  bridge  of 
sclera  being  left  standing  at  the  middle 
of  it.  Posterior  sclerotomy  consists  in 
making  an  incision  in  the  direction  of  an 
antero-posterior  meridian  of  the  eyeball, 
usually  below  the  tendon  of  the  external 
rectus,  allowing  a  little  of  the  vitreous 
to  escape. 

The  common  causes  of  glaucoma  must 
be  avoided,  particularly  the  use  of  a 
mydriatic,  unless  iritic  adhesions  (poste- 
rior synechias)  are  present.  If  operation 
is  not  permitted,  myotics — as  physostig- 
mine  (eserine)  and  pilocarpine — may  be 
instilled,  combined  with  cocaine.  Tak- 
ing blood  from  the  temple  and  bathing 
the  eye  with  water  as  hot  as  can  be  borne 
.tend -to  diminish  pain. 

Successful  operation,  and  belief  that 
visual  acuity  is  improved  in  some  cases. 
He  states  that  by  using  a  blunt  dis- 
sector it  is  not  usually  necessary  to 
ligate  the  external  jugular  vein  or  to  cut 
the  spinal  accessory  nerve,  and  the  oper- 
ation is  neither  lengthy  nor  exception- 
ally difficult.  G.  F.  Suker  (Ophthalmic 
Record,  Aug.  16,  '99). 

Resection  of  the  cervical  sympathetic, 
performed  seven  times  by  Jonnesco  in 
1898,  has  recently  been  resorted  to  with 
success  by  several  clinicians.  Its  vari- 
ous steps  are  as  follow :  An  inci.sion  four 
inches  in  length  is  made  on  the  right 
side  downward  from  the  mastoid  process 
along  the  posterior  border  of  the  sterno- 
mastoid  muscle.  The  external  jugular 
vein  is  cut  and  tied.    The  sterno-mastoid 


is  then  separated  from  the  trapezius 
and  the  spinal  accessory  nerve  cut.  A 
deep  dissection  must  then  be  made,  ex- 
posing the  carotid  sheath.  This  is 
opened  in  order  to  locate  the  pneumo- 
gastric  nerve.  The  carotid,  internal 
jugular,  and  pneumogastric  nerve  are 
then  pulled  forward,  exposing  the  rectus 
capitis  anticus  major  muscle,  on  which 
the  superior  cervical  ganglion  rests. 
Tearing  through  the  fascia,  the  ganglion 
is  located  and  stripped,  then  cut  high 
up  with  curved  scissors  and  all  its 
branches  severed,  about  one  inch  of  the 
trunk  of  the  sympathetic  below  the 
ganglion  being  removed. 

There  is,  as  a  rule,  no  change  in  the 
pulse  or  respiration.  The  wound  is 
closed  with  interrupted  sutures,  and  the 
neck  placed  in  a  plaster  cast,  or  some 
such  reliable  apparatus  to  avoid  twist- 
ing of  the  neck.  The  time  required  for 
operation  averages  from  fifteen  to 
thirty  minutes. 

The  results  reported  are:  immediate 
cessation  of  pain,  fall  or  tension,  reduc- 
tion in  the  size  of  the  pupil,  and  im- 
provement of  sight  when  the  optic  nerve 
was  not  already  totally  destroyed.  Jon- 
nesco makes  a  premastoidal  incision. 
Abadie  performed  it  successfully  in  a 
man  who  had  already  lost  one  eye  by 
enucleation  for  glaucoma,  and  whose 
sufferings  led  him  to  beg  the  author  for 
enucleation  of  the  second  eye.  Instead, 
Abadie  removed  the  superior  cervical 
ganglion  of  the  sympathetic  of  the  same 
side  and  obtained  cessation  of  all  the 
symptoms  slowly  and  progressively, 
even  to  clearing  up  of  the  media. 

Successful  operation  in  a  case  which 
presented  a  typical  picture  of  unilateral 
chronic  glaucoma ;  tension,  -|-  3 ;  vision 
reduced  to  light-perception  in  the  af- 
fected eye,  with  tlie  usual  fundus 
changes  and  much  pain.  Ball  (Med.  Re- 
view, Aug.  26,  '99). 

Removal  of  the  right  upper  cervical 
sympathetic  ganglion  is  of  no  service  in 
glaucoma  simplex  where  vision  has  been 
reduced  to  zero,  but  may  be  of  service 
in  arresting  the  disease  in  the  earlier 
stages  and  retain  vision  before  atrophic 
changes  have  taken  place  in  the  nerve, 
retina,  and  choroid. 
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After  myoties  and  iridectomies  have 
failed  to  relieve  the  disease,  it  is  then 
when  one  is  justified  to  advise  sympa- 
thetieectomy  in  hope  of  relief  from  per- 
manent blindness.  Even  then  there  is 
no  assurance  that  the  glaucomatous  at- 
tacks will  not  return  months  afterward 
and  destroy  what  has  been  gained. 

The  operation  in  skillful  hands  is  not 
a  dangerous  one,  nor  has  there  been  any 
deleterious  effects  upon  the  patient,  ex- 
cept the  numbness  of  the  lobe  of  the 
right  ear  and  along  the  inferior  maxil- 
lary. D.  H.  Coover  (Phila.  Med.  Jour., 
March  16,  1901). 

Synipatheticectoniy  is  indicated  in  glau- 
coma simplex,  inflanunatory  glaucoma 
where  iridectomy  has  failed,  hoemor- 
rhagic  glaucoma  early  in  the  disease; 
and  it  should  be  tried  in  absolute  glau- 
coma with  pain,  in  preference  to  enucle- 
ation. In  unilateral  trouble  the  gan- 
glion of  tlie  corresponding  side  should 
he  excised.  While  sympatheticectomy 
may  not  be  curative  in  every  case  of 
glaucoma,  the  results  thus  far  have  been 
sufficiently  satisfactory  to  make  it  a  de- 
sirable i)roccdurc  in  this  nuich-dreaded 
disease.  11.  .1.  Williams  (Medical  News, 
Apr.  e.  HtOl). 

Resection  of  the  cervical  sympathetic. 
I'eview  of  the  case*  in  which  operation 
lias  been  done  for  the  relief  of  glaucoma, 
Hll  cases  in  all.  Only  about  U,  however, 
had  been  followed  sufficiently  long  to 
form  any  basis  for  deductions.  Xone  of 
these  were  made  worse:  1  was  un- 
changed, and  the  remainder  were  im- 
proved, 5  of  the  latter  subseipiently  suf- 
fering relapses.  The  operation  is  a  safe 
procedure  in  the  hands  of  a  skillful  sur- 
geon and  apparently  never  docs  any 
harm.  The  results  have  been  so  varied 
that  one  cannot  yet  be  sure  in  what  cases 
it  can  be  advantageously  employed.  It 
docs  not  ri'pliice  iridectomy,  but  may  pos- 
sihly  supplement  the  latter  in  case  this 
is  refused  or  has  already  resulted  dis- 
astrously to  the  other  eye,  or  is  contra- 
indicated.  W.  n.  Maq>le  {Medical  Rec- 
(prd.  .May  10,  lilOi'i. 

iNCnEASED  OCt'L.M!  TICN.SION  I\  Cllll.n- 

nooD  leads  to  distension  of  the  cyeliall: 
buphtlialnios  or  hijilrnphlhalmos.    The  e3'e 


becomes  visibl\'  distended,  especially  the 
cornea.  The  pupil  remains  small,  the  eye 
is  commonly  myopic;  vision  deteriorates, 
and  is  likely  to  be  entirely  lost.  In  some 
eases  iridectomy  has  seemed  to  check  the 
course  of  the  disease. 

Diminished  tension  of  the  eyeball  fol- 
lows all  perforating  wounds,  and  con- 
tinues with  corneal  fistula  or  cystoid 
cicatrix.  It  may  also  be  caused  by  in- 
juries that  cause  no  wound  of  the  ocular 
tunics,  apparently  by  nerve-influences. 
Softening  of  the  eyeball  commonly  at- 
tends chronic  cyclitis  or  iridocyclitis,  in 
which  connection  it  indicates  serious  in- 
tra-ocular  clianges. 

Temporary  softening  of  the  eye  at- 
tended by  pain,  photophobia,  and  deep 
hyperasmia  of  the  eyeball  is  called  oph- 
thalmomalacia. The  attacks  may  last 
hours  or  days,  and  are  liable  to  recur. 
Eest  of  the  eyes,  hot  applications,  and 
weak  solutions  of  eserine  are  indicated. 

Edward  Jackson, 

Denver. 

TETANUS. 

Definition. — An  acute  or  subacute  in- 
fectious disease  caused  by  a  specific  or- 
ganism, the  tetanus  bacillus,  and  char- 
acterized by  violent  tonic  spasms  with 
marked  exacerbations  and  remissions. 
Tetanus  is  also  called  trismus  and  locic- 
■TAW,  and,  when  occurring  in   infants, 

TRISMUS    NASCEN'TIUM    or   TETAXUS   NHO- 
XATORUM. 

Varieties. —  The  infection  usually 
takes  place  througli  an  open,  though 
often  inconspicuous,  wound:  Iraumalic 
tetanus.  When  it  occurs  spontaneously 
or  after  exposure  to  cold,  no  wound 
Iteing  di.scnvcrable,  it  is  called  idiopathic 
tetanu.i. 

Symptoms.  —  Following  some  injury, 
sligiit  or  severe,  and  usually  ten  days 
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after — although  longer  periods  of  in- 
cubation have  been  noted  —  the  first 
symptoms  of  tetanus  appear.  There  are 
slight  stiffness  of  the  neck,  and  some 
rigidity  of  the  muscles  of  mastication 
with  interference  with  the  movements  of 
the  tongue.  In  a  small  proportion  of 
cases  chilly  feelings  maj'  be  complained 
of,  and  the  wound,  if  unhealed,  is  apt  to 
become  tender  and  painful. 

Yawning  has  often  been  noticed  to  be 
a  forerunning  symptom  of  tetanus. 
Henry  Gray  Croly  (Brit.  Med.  Jour., 
Jan.  8,  '98). 

There  is  often  some  muscular  twitch- 
ing in  the  vicinity  of  the  wound,  and,  as 
the  disease  gradually  develops,  the  mus- 
cles of  the  jaw  begin  to  exhibit  marked 
tonic  spasms,  resulting  in  the  typical 
"locked  jaw."  The  facial  muscles  are 
also  often  attacked,  producing  distor- 
tions of  facial  expression.  The  head  is 
often  drawn  backward  and  the  dorsal 
muscles  become  involved,  causing  back- 
ward bending  of  the  vertebral  column. 
As  the  spasm  extends  to  other  trunk- 
muscles,  the  body  may  be  bent  forward, 
backward,  or  to  one  or  other  side  ac- 
cording to  the  relative  severity  of  the 
contractions  in  different  muscle  groups. 
The  muscles  of  the  hands,  arms,  and  legs 
are  comparatively  little  affected.  In  ad- 
dition to  the  tonic  muscular  spasm,  the 
least  source  of  irritation,  such  as  a  light 
touch  of  hands  or  bedclothes,  moving  the 
limbs,  a  breath  of  air,  a  loud  sudden 
noise,  will  cause,  so  soon  as  the  attack 
is  well  established,  a  severe  clonic  ex- 
acerbation of  spasm.  The  muscles  of  the 
whole  body  are  thrown  into  violent  con- 
traction, with  distortion,  and  often  with 
great  interference  with  respiration  and 
phonation,  or  with  spasm  of  the  glottis 
causing  partial  asphyxia.  This  clonic 
exacerbation  subsides  after  a  few  min- 


utes or  sooner,  to  be  repeated  under  the 
slightest  provocation.  In  the  intervals 
some  tonic  spasm  of  the  muscles  per- 
sists. During  the  paroxysms  there  is 
usually  profuse  sweating;  the  pulse- 
rate  runs  up  to  130  to  150;  and  in  some 
cases  there  is  hyperpyrexia,  110°  to  115° 
F.  being  seen  in  fatal  cases  just  before 
death.  There  may  be  retention  of  urine 
from  spasm,  and  in  any  case  the  secre- 
tion is  apt  to  be  scanty.  At  first  the 
tonic  spasm  causes  comparatively  little 
pain,  but,  after  the  attack  reaches  its 
height,  the  pain  during  the  paroxysms 
is  most  excruciatingly  intense.  The 
mental  faculties  remain  unimpaired 
throughout  the  attack.  Death  may  oc- 
cur from  asphyxia  or  cardiac  dilatation 
during  a  paroxysm,  or  at  later  stages  of 
the  disease  from  exhaustion.  The  attack 
endures  from  a  few  days  to  several  weeks. 

Diagnosis. — In  typical  cases  following 
injury  no  difficulty  in  diagnosis  could 
arise.  The  muscular  spasms  in  strych- 
xiXE  POISONING  simulate  those  of  teta- 
nus to  some  extent,  but  in  strychnine 
poisoning  the  muscles  of  the  jaw  are  not 
first,  if  at  all,  affected;  in  the  intervals 
between  the  paroxysms  there  is  no  stiff- 
ness nor  tonic  spasm;  the  symptoms 
develop  rapidly,  not  gradually,  as  in 
tetanus;  and  the  history  of  the  case  is 
different. 

The  HEAD  TETANUS  of  Eose,  with  its 
well-pronounced  trismus,  dysphagia,  and 
facial  paralysis,  might  be  mistaken  for 
rabies  or  hydrophobia,  but  in  hydro- 
phobia the  trismus  and  involvement  of 
neck-  and  back-  muscles  is  wanting. 

The  most  constant  and  striking  feature 
of  cephalic  tetanus  is  the  facial  paralysis. 
It  mostly  affects  all  the  branches  of  the 
facial  nerve,  sometimes  the  lower  part 
of  the  face  haj  alone  been  involved.  This 
facial  paralysis  practically  always  occurs 
on  the  same  side  as  the  injury,  but  it 
has  been  seen  on  the  opposite  side.    The 
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spasm  on  swallowing  is  less  constant, 
and  therefore  less  characteristic,  than  the 
paralysis  of  the  seventh.  Paralysis  of 
some  of  the  other  ocular  nerves  has  been 
noted  in  some  few  cases.  E.  F.  Tre- 
velyan  (Brit.  Med.  Jour.,  Feb.  8,  '96). 

In  TETANY  the  nature  of  the  spasm  u 
different,  and  it  especially  involves  the 
hands  and  feet. 

In  HYSTERIA  some  symptoms  of  tet- 
anus may  be  simulated,  but  the  presence 
of  other  hysterical  phenomena  and  the 
history  of  the  case  should  preclude  error. 
A  bacteriological  diagnosis  is  also  pos- 
sible, and  should,  whenever  possible,  be 
made  by  means  of  cultures  and  stained 
preparations  from  pus  of  the  wound  and 
from  the  earth  of  the  locality  where  the 
wound  was  received.  A  mouse  inocu- 
lated with  pus  from  a  tetanus-infected 
wound  will  die  within  a  few  days:  a  fact 
which  may  be  made  use  of  in  diagnosis. 

Etiology. — The  disease  was  at  one  time 
especially  common  in  infants  in  the 
West  Indies,  and  in  all  countries  new- 
born children  are  particularly  suscepti- 
ble. After  the  first  month  of  life,  how- 
ever, infants  seem  less  liable  to  the  dis- 
ease than  adults,  the  period  of  greatest 
danger  being  from  30  to  45  years.  In 
general,  males  are  more  frequently  af- 
fected than  are  females,  and  the  negro 
races  are  more  susceptible  than  are  the 
white.  Horses,  cattle,  sheep,  and  other 
animals  are  also  frequently  attacked. 
All  forms  of  the  disease  are  much  more 
common  in  hot  countries  than  in  tem- 
perate climates.  The  disease  is  often 
especially  frequent  in  certain  localities 
(endemic  tetanus),  the  soil  seeming  in 
such  places  to  be  peculiarly  rich  in  tetanic 
bacilli.  In  almost  all  cases  of  tetanus 
tliere  is  traceable  trauma,  and  many  even 
doubt  the  possibility  of  the  occurrence 
of  the  disease  without  a  solution  of  con- 
tinuity of  tissue  sufficient  to  permit  the 
entrance   of   the   pathogenic    organism. 


Idiopathic  cases  following  exposure  to 
cold  do,  however,  occur.  The  most  favor- 
able forms  of  wounds  for  the  develop- 
ment of  tetanus  are  lacerated  and  con- 
tused wounds,  especially  where  nerves 
are  involved.  Injuries  in  hands  or  feet 
are  more  apt  to  permit  infection  than 
are  wounds  in  other  parts.  The  disease, 
however,  may  follow  surgical  operations, 
extraction  of  teeth,  vaccination,  burns, 
frost-bite,  insignificant  scratches  or 
puncture  injuries  from  splinters,  nee- 
dles, tacks,  etc.  It  may  follow  child- 
birth in  women,  although  of  late  years 
this  puerperal  form  of  tetanus  has  been 
much  less  common  than  it  was  before 
the  days  of  asepsis.  In  all  wounds  how- 
ever received  the  probable  source  of  con- 
tamination is  the  soil.  A  clean  wound, 
of  course,  involves  much  less  danger 
than  a  dirty  one. 

Bacteriology.  —  The  tetanic  bacillus 
growing  under  favorable  conditions  is  a 
characteristically  drum-stick-shaped  or- 
ganism, whose  peculiar  feature  is  a  con- 
siderable enlargement  at  one  end,  in 
which  enlargement  a  bright,  round  spore 
can  be  seen.  The  non-spore-bearing 
bacilli  are  long,  slender,  having  rounded 
ends,  are  motile,  and  are  numerous  when 
conditions  of  temperature  and  other  req- 
uisites to  perfect  development  are  un- 
favorable. The  organism  will  not  grow 
in  the  presence  of  the  smallest  amount 
of  oxygen,  which  fact  renders  its  suc- 
cessful cultivation  a  matter  of  some  dif- 
ficulty. It  stains  readily  by  Gram's 
method,  and  with  ordinary  watery  solu- 
tions of  the  aniline  colors.  It  is  widely 
distributed  in  Nature,  but  especially  com- 
mon in  certain  soils  in  thickly-inhabited 
countries;  in  particular,  soils  which  have 
been  manured.  It  is  also  present  in  the 
atmosphere,  especially  a  dust-laden  at- 
mosphere, and  has  been  shown  in  the 
scrapings  of  the  walls  and  floors  of  hos- 
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pitals  in  which  tetanic  cases  have  been 
treated.  It  is  always  found  in  the  pus 
or  other  discharge  from  tetanus-infected 
wounds,  and  is  frequent  in  the  intestinal 
discharges  of  men  and  animals  affected 
with  the  disease. 

The  organism  possesses  exceptional 
powers  of  resistance,  retaining  its  viru- 
lence for  months  in  dried  pus,  and  sur- 
viving manj'  antiseptic  solutions  and  ex- 
posure to  heat,  etc.,  which  would  prove 
quickly  fatal  to  other  pathogenic  germs. 
The  specific  powers  which  cause  the 
symptoms  of  tetanus  are  generated  by 
the  bacteria  in  their  processes  of  growth 
and  nutrition,  and  have  been  isolated  by 
Brieger  from  filtrates  of  several-weeks- 
old  cultures  in  the  shape  of  two  basic 
substances:  tetanin  and  tetanotoxin;  and 
Brieger  and  Fraenkel  have  also  isolated 
from  these  culture-products  an  intensely 
poisonous  toxalbumin. 

The  tetanus  bacillus  remains  localized 
in  the  part  of  the  body  to  which  it  has 
been  introduced,  and  does  not  invade 
other  parts.  In  its  development,  how- 
ever, certain  extremely  poisonous  sub- 
stances are  produced,  known  as  the 
tetanic  toxin.  This  toxin  is  absorbed 
into  the  blood,  and  thus  reaches  all 
parts  of  the  body.  It  seems  to  have 
been  shown  experimentally  that  the  te- 
tanic toxin  possesses  a  special  affinity 
for  the  cells  of  the  cerebrospinal  axis, 
where  it  is  deposited  from  the  blood  and 
becomes  fixed.  Editorial  (Univ.  Med. 
Mag.,  Feb.,  '99). 

The  phenomena  of  tetanus  are  readily 
produceable  in  lower  animals  by  the  ac- 
tion of  minute  portions  of  these  toxins 
introduced  into  the  tissues. 

Tlie  result  of  obsen-ers  with  regard  to 
the  passage  of  the  toxin  to  the  nervous 
system,  directly  along  the  nerves,  has 
been  personally  confirmed.  It  was  found 
that  a  certain  dose  of  the  toxin  injected 
into  the  substance  of  an  exposed  nerve, 
the  puncture  afterward  being  closed, 
could   produce   tetanus,   while   no  result 


followed  the  injection  of  the  same  quan- 
tity into  the  muscles  after  a  portion  of 
the  nerve  in  connection  witli  the  part 
had  been  removed.  Marie  (Ann.  de 
ITnst.   Pasteur,  July,   '97). 

There  exists  a  peculiar  affinity  between 
the  tetanic  toxin  and  certain  cellular 
complexes  of  the  central  nervous  sj'stem, 
and  this  affinity  is  manifested  not  only 
in  the  case  of  the  central  nervous  system 
of  the  living  organism,  but  also  in  that 
of  the  dead  spinal  medulla  and  brain; 
that  is  to  say,  isolated  from  the  organ- 
ism. When  an  injection  is  used  of  an 
emulsion  of  these  organs, — that  is,  when 
the  cerebral  substance  circulates  with 
the  blood, — the  tetanic  toxin,  finding  the 
ner\-ous  substance  in  circulation,  is  com- 
bined with  it  before  proceeding  to  exer- 
cise its  action  on  the  cellular  elements 
of  the  central  nervous  system,  which  is 
thus  spared.  Wassermann  and  Takaki 
(Presse  Mfd.,  Jan.  22,  '98). 

Pathology. — The  disease  is  character- 
istically and  purely  toxic  in  nature,  and 
without  typical  or  constant  morbid  an- 
atomical changes.  There  is  apt  to  be  a 
small,  slightly-suppurating  wound,  with 
some  congestion  of  adjacent  parts.  The 
nerves  in  the  vicinity  of  the  wound  have 
been  noted  as  inflamed,  red,  and  swelled, 
but  characteristic  lesions  in  the  nerves 
or  nerve-centres  are  wanting,  although 
in  the  brain  and  spinal  cord  minute 
hffimorrhages,  distension  of  capillaries, 
perivascular  exudation,  and  pigmentary 
or  other  degenerative  changes  in  nerve- 
cells  have  been  described. 

Hypostatic  congestion  of  the  lungs  is 
a  frequent  post-mortem  finding,  and 
rupture  of  muscle-fibres  as  a  result  of 
violent  contraction  has  been  seen. 

Forensic  examination  of  blood  and 
some  fragments  of  tissue  from  a  patient 
who  had  died  of  traumatic  tetanus  some 
five  weeks  before  and  whose  body  had 
been  exhumed  for  confiniiation  of  the  di- 
*  agnosis.  Knowing  the  unstable  nature  of 
tetanus  toxin,  it  was  deemed  impossible 
to  discover  its  presence  in  the  blood  and 


TETANUS.    PROGNOSIS.    TREATMENT. 


153 


tissues,  but  an  attempt  was  made  to  do 
so  by  filtering  the  blood  through  a  por- 
celain filter  and  injecting  the  clear,  red 
fluid  thu*  obtained  into  white  mice. 
These  little  animals  received  quantities 
varying  from  '/,  to  1  cubic  centimetre  of 
the  fluid.  Some  died  immediately  after 
the  injection,  supposedly  from  the  pres- 
ence of  putrid  substances,  to  which  they 
were  more  susceptible  than  others  which 
lived  for  four  days  and  then  manifested 
symptoms  of  tetanus,  from  which  most 
of  them  died,  but  from  which  one  re- 
covered. It  is  evidently  possible  to  dem- 
onstrate the  presence  of  tetanus  toxin 
in  the  blood  after  the  lapse  of  a  number 
of  weeks  and  after  the  dead  body  has 
putrefied.  Symanski  (Centralb.  f.  Bakt., 
Parasit..  u.  Infekt..  Dec.  .31.  19011. 

Prognosis.  —  The  prognosis  is  grave, 
about  SO  per  cent,  of  traumatic  and  50 
per  cent,  of  idiopathic  cases  proving  fatal. 
From  personal  experience  and  observa- 
tion as  to  the  mortality  following  the 
ordinary    sedative    treatment    of    trau- 
matic tetanus  it  is  concluded   that  the 
disease    is    almost   always    fatal,    unless 
decidedly  slow  and  subacute  in  its  onset 
and  course.     Gwilym  G.  Davis   (Annals 
of  Surg.,  Aug.,  '98) 

The  two  main  elements  in  the  progno- 
sis of  tetanus  are  the  length  of  incuba- 
tion and  the  temperature.  The  shorter 
the  incubation,  the  more  serious  the 
case;  if  it  be  only  two,  three,  or  four 
days'  long,  the  case  will  be  almost  cer- 
tainly fatal.  Any  rise  of  temperature  is 
ominous,  and,  the  higher  it  is,  the  less 
likely  is  the  case  to  recover.  Bapidity 
of  pulse  and  respiration  is  also  a  bad 
sign.  Courmont  and  Doyon  (Practi- 
tioner, June,  '99). 

Puerperal  tetanus  is  rarely  recovered 
from,  and  the  tetanus  neonatorum  of  in- 
fants is  almost  always  fatal. 

The  prognosis  of  tetanus  of  the  new- 
born is  not  so  bad  as  formerly  thought. 
Eight  cases  recovered  out  of  forty  col- 
lected. .1.  L.  Smith  (Arch,  of  Pod.,  Dec, 
'9.5). 

In  n  cases  of  puerperal  tetanus  person- 
ally obser^'ed,  there  was  operative  inter- 
ference with  the  labor  in  all.    Cliill,  fever. 


and  foetid  lochia  were  all  present.  The 
symptoms  came  on  in  from  6  to  19  days 
after  the  delivery,  being  uniformly  fatal 
in  from  2  to  3  days.  All  of  the  reported 
cases,  21  in  number,  have  been  collected, 
showing  that  in  1  case  only  did  recovery 
take  place.  Rubeska  (Archiv  f.  Gynilk., 
vol.  liv,  No.  1,  '98). 

(See  also  Eclampsia,  PuEBrERAL,  vol- 
uiue  ii.) 

The  least  dangerous  cases  are  those  in 
which  the  spasm  remains  localized  in  the 
jaw-  and  neck-  muscles. 

The  afebrile  cases  offer  a  more  hopeful 
outlook  than  do  those  in  which  the  tem- 
perature is  elevated.  The  number  and 
violence  of  the  paroxysms  bear  a  direct 
relationship  to  the  severity  of  the  dis- 
ease. When  these  parox3-sms  are  fre- 
quent, severe,  and  involve  all  muscles  of 
the  trunk,  recovery  is  scarcely  hoped  for. 

Treatment. — The  most  important  ther- 
apeutic question  at  the  present  time  is  as 
to  the  value  of  the  tetanus  antitoxin.  It 
has  been  observed  that  animals  which 
are  very  slightly  susceptible  to  tetanus, 
such  as  the  dog,  may  be  rendered  im- 
mune by  the  injection  into  their  tissues 
of  the  tetanus-virus,  in  doses  of  gradu- 
ally increasing  strength;  and  that  the 
serum  of  animals  so  treated  has  the  power 
of  conferring  immunity  upon  other  more 
susceptible  animals,  or  of  at  least  in- 
creasing their  power  of  resistance  to  the 
tetanic  toxins.  The  serum  of  immunized 
animals  may  be  preserved  for  use  by  the 
addition  of  a  small  proportion  of  car- 
bolic acid.  The  tetanic  antitoxin  of 
Tizzoni  and  Cantani  is  obtained  from  the 
serum  of  immunized  dogs  by  treatment 
with  alcohol.  Experiments  upon  the 
lower  animals  with  the  tetanus  antitoxin 
show  that  animals  inoculated  with  fatal 
doses  of  tetanic  virus  often  recover  when 
treated  with  antitoxin. 

The  results  thus  far  obtained  by  the 
antitoxin    treatment    in    man.    however. 
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have  not  been  especially  favorable,  prob- 
ably on  account  of  the  fact  that  the 
existence  of  tetanus  is  unsuspected  until 
the  amount  of  the  poison  is  sufficient  to 
cause  spasm  and  too  late  to  give  good  re- 
sults from  any  specific  treatment.  Some 
favorable  effect  is,  however,  often  noted, 
and  the  antitoxin  or  immunized  serum 
should  always  be  used,  as  it  is  probably 
tlie  best  single  remedy  now  at  hand.  It 
is  manufactured  on  a  large  scale  in  some- 
what the  same  manner  as  is  diphtherial 
antitoxin,  and  can  be  procured  of  almost 
all  prescription  druggists. 

In  giving  intracerebral  injections  the 
following  method  is  recommended:  The 
anterior  half  of  tlie  scalp  is  first  shaved 
and  cleansed,  then  the  point  at  which 
the  injection  is  to  be  given  is  determined 
with  the  aid  of  a  craniometer.  In  order 
to  inject  the  fluid  into  the  lateral  ven- 
tricles, so  as  to  avoid  the  motor  centres, 
a  point,  2  Vi  to  3  centimetres  from  the 
bregma  has  been  found  to  meet  all  indi- 
cations. After  cocainizing  the  scalp  in 
this  region  a  hole  is  drilled  through  the 
scalp  and  cranium;  upon  withdrawal  of 
the  bone-arill,  the  hypodermic  syringe 
is  inserted  and  the  medicated  fluid  in- 
jected into  the  lateral  ventricles.  Al- 
bert Kocher  (Centralb.  f.  Chir.,  No.  22, 
'99). 

From  an  examination  of  recent  litera- 
ture a  list  has  been  compiled  of  2.5  pa- 
tients treated  by  the  intracerebral  in- 
jection of  antitoxin,  with  11  recoveries 
and  14  deaths.  Intracerebral  injection 
does  not  interfere  with  treatment  by 
hypodermic  or  intravenous  injection  of 
antitoxin,  and  the  causative  wound  must 
be  dealt  with  by  thorough  scraping  and 
disinfection,  or  by  amputation.  Albert 
Carless  (Practitioner,  July,  '99). 

The  following  case  should  inspire 
greater  confidence  and  hope  in  the  cura- 
tive elTects  of  the  injection  of  antitoxin 
into  the  dura  mater.  The  wife  of  a  cab- 
inet-maker, aged  29,  on  June  2d,  fell  down 
the  cellar-stairs,  and,  being  in  the  third 
month  of  pregnancy,  aborted  the  next 
day.  On  June  13th  signs  of  tetanus  ap- 
peared.    The  symptoms  were  unusually 


severe,  and  the  prognosis  most  unfavor- 
able. Altogether  the  woman  received  9 
grammes  of  antitoxin, — 4  of  Behring's 
serum  and  5  of  Tizzoni's, — nearly  twice 
the  supposed  curative  dose,  and  half  of 
it  in  the  dural  sac.  On  the  seventeenth 
day  of  the  disease  she  was  in  good 
spirits,  and  in  a  satisfactory  condition, 
though  the  trismus  had  not  entirely  dis- 
appeared, with  a  pulse  of  108  to  120. 
V.  Leyden  (Berl.  klin.  Woch.,  No.  29, 
'99). 

Cases  of  tetanus  in  which  the  symp- 
toms develop  soon  after  the  receipt  of  the 
injui-y  in  almost  every  instance  end 
fatally,  while  those  in  which  the  anti- 
toxin or  the  use  of  chloral  or  other  rem- 
edies proves  beneficial  belong  to  the  type 
which  develops  later.  In  most  of  the 
cases  that  have  occurred  after  the  use 
of  antitoxin,  other  remedies,  particularly 
chloral,  had  also  been  employed,  while 
in  some  parts  of  the  country,  where  the 
disease  had  been  quite  prevalent  and  of 
a  comparatively  mild  type,  a  large  num- 
ber of  recoveries  have  been  reported 
under  the  use  of  chloral  alone.  John 
Eogers,  Jr.  (Annals  of  Surg.,  Mar.,  1900). 

Experiments  on  rabbits,  guinea-pigs, 
and  mice  with  tetanus  antitoxin  have 
.shown  that  it  is  capable  of  successfully 
combating  the  disease,  whether  adminis- 
tered before  or  after  infection.  Rela- 
tively small  doses  administered  before 
or  simultaneously  with  infection  with 
the  toxin  can  prevent  death.  Severe 
cases  can  be  cured  if  the  antitoxin  is 
administered  early  and  in  large  doses. 
Subcutaneous  injection  is  the  least  act- 
ive, and  only  very  large  doses  take 
effect  administered  in  this  way.  More 
active  are  subdural  injections ;  but  the 
cerebral  injections  are  most  efficacious 
of  all.  This  rule  holds  whether  the  in- 
jections are  preventive  or  curative;  the 
cerebral  injections  appear  to  be  four 
times  as  active  as  the  subdural.  Von 
Tiirok  (Zeits.  f.  Heilk.,  B.  xxi;  Abtheil- 
ungen  f.  Chir.,  H.  1,  1901). 

Even  with  the  strictest  adherence 
to  Behring's  directions,  the  treatment 
should  be  commenced  within  thirty 
hours  of  the  onset,  and  no  fewer  than 
100  units  should  be  injected  at  a  time. 
Acute    tetanus    does    not    seem    to    be 
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helped  at  all  by  tetanus  antitoxin.  He 
notes  two  eases  of  chronic  tetanus  in 
which  recovery  took  place,  independ- 
ently of  the  injections.  Wilms  (MUn- 
chener  med.  Woch.,  Feb.  5,  1901). 

In  a  cliild,  aged  13  days,  suffering  from 
tetanus  neonatorum,  treatment  was  be- 
gun by  the  subcutaneous  Injection  of 
5  cubic  centimetres  of  tetanus  antitoxin, 
and  this  was  followed,  two  days  later, 
by  2 '/,  cubic  centimetres  of  antitoxin, 
with  satisfactory  results.  Bacterial 
examination  of  the  discharge  from  a 
sloughing  surface  at  the  umbilicus 
showed  a  plentiful  growth  of  bacilli  hav- 
ing the  characters  of  the  tetanus  bacilli. 
Streptococci  were  also  found.  J.  JIc- 
Caw  (Brit.  Med.  Jour.,  Mar.  30,  1901). 

In  acute  tetanus  tlie  chances  are 
against  recovery;  hence,  in  all  severe 
wounds  in  regions  where  tetanus  is  not 
uncommon  one  must  consider  the  pre- 
ventive inoculatons  of  antitoxin.  Bazy, 
in  France,  after  having  four  fatal  cases 
of  tetanus  in  one  year,  has  made  it  a 
practice  to  inject  10  cubic  centimetres 
of  serum  into  all  patients  who  have 
come  under  his  care  with  wounds  which 
cau.sed  him  to  fear  tetanus.  He  did  not 
see  a  case  of  tetanus  again,  although 
bis  practice  has  been  in  a  region  no- 
torious for  tetanus.  He  lias  since  re- 
ported that  in  one  man  in  whom  the 
inoculations  were  accidentally  omitted 
tetanus  did  develop.  The  results  of 
Nocard's  method  of  preventive  inocula- 
tions in  veterinary  practice  are  most 
striking.  Among  03  veterinarians  there 
have  been  inoculated  2727  animals  with 
preventive  doses  of  antitoxin,  and  not 
a  single  case  ot  tetanus  developed,  while 
during  tlic  same  period  in  the  same 
n<'igbborlif)ods  2.")9  cases  of  tetanus  de- 
veloped in  non-inoculated  animals. 

Many  cases  of  liuman  tetanus  could 
dovibtless  be  avoided  if  these  preventive 
doses  of  10  cubic  centimetres  of  anti- 
toxic scrum  were  more  generally  used. 
Bcliring  recommends  very  strongly  that 
the  antitoxin  sliould  be  given  not  later 
than  thirly  hours  after  the  first  symp- 
tom and  tliat  100  units  be  given  at  once. 
His  100  units  mean  10  cubic  centimetres 
of  his  serum.  He  lias  a  certain  standard 
toxin  whicli  lie  nsct,  and  wliich  remains 


constant.  One  unit  is  the  amount  of 
serum  necessary  to  protect  without 
symptoms  4,500,000  grammes  of  living 
mouse  against  this  standard  toxin. 
The  French  method  of  Roux  is  to  cal- 
culate how  many  grammes  of  test- 
animal  will  be  protected  against  a  four- 
to  five-  day  fatal  dose  of  toxin.  It  is 
then  stated  to  be  one  to  so  many 
millions. 

In  using  the  scrum  in  man  intrave- 
nous injections  will  act  much  more 
surely  and  quickly,  and  should  be  given 
wlien  possible ;  20  to  50  cubic  centimetres 
shoidd  be  given  as  the  first  dose,  fol- 
lowed twelve  hours  later  by  20  cubic 
centimetres  more.  Ten  to  20  cubic 
centimetres  should  be  given  every 
twelve  to  twenty-four  hours  later  till 
the  spasms  cease,  in  children  half  the 
dose  should  be  given.  The  local  and 
physiological  remedies  should  never  be 
omitted.  Alexander  Lambert  (Med. 
News,  July  7,  1901). 

Experiments  bearing  on  the  relation 
of  resistance  to  tetanus  toxin  in  the  im- 
munized guinea-pig  to  the  antitoxin 
value  of  its  serum.  The  method  of 
imnumization  used  was  to  administer  at 
intervals  of  four  days  equal  doses  of 
tetanus  toxin  the  toxicity  of  which  had 
been  destroyed  by  means  of  hydrochloric 
acid.  He  compared  the  action  of  4 
sutli  doses  with  the  action  of  8  doses. 
In  tlie  former  case,  wiiile  the  animals 
presented  a  resistance  to  43  minimal 
letlial  doses,  there  was  in  the  whole 
blood  of  the  animal  just  sufficient  anti- 
toxin to  neutralize  between  1  and  2 
minimal  lethal  doses.  In  the  latter  ease, 
while  a  resistance  of  1000  minimal  lethal 
doses  was  present,  there  existed  in  the 
serum  of  the  whole  body  only  sufficient 
antitoxin  to  neutralize  about  100  mini- 
mal lethal  doses.  Two  other  series  of 
animals  similarly  treated  gave  similar 
results.  In  a  further  experiment,  when 
the  effect  of  4  doses  of  modified  toxin 
was  compared  with  the  elTcet  of  4  doses 
of  double  the  amount  of  toxin,  a  resist- 
ance of  2.')00  mininuil  lethal  doses  was 
(ievclopeil  in  the  latter,  as  against  a  re- 
sistance of  50  minumil  lethal  doses  in 
the  former,  the  antitoxin  value  of  tlie 
sera  being  about  tlic  same.    The  general 
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conclusion  was  that  early  in  the  process 
of  immunization  there  was  developed  a 
very  high  degree  of  resistance,  while 
there  was  very  little  antitoxin  present 
in  the  blood.  James  Ritchie  (Lancet, 
July  13,  1901). 

Serum-therapy  is  well  established  as  a 
prophylactic  measure  in  spite  of  5  cases 
of  apparent  failure  reported  by  as  many 
observers.  It  was  used  in  20  cases  of 
wounds  soiled  by  earth  or  dust,  and  no 
case  of  tetanus  developed.  An  injection 
of  10  cubic  centimetres  (2'/=  drachms) 
should  be  given  on  the  first,  third,  and 
tenth  days.  If  the  wound  does  not  heal 
promptly  a  fourth  injection  sliould  be 
given  on  the  fifteenth  day.  2.  The  cura- 
tive value  of  the  serum  may  be  consid- 
ered under  four  heads  as  regards  methods 
of  administration:  (n)  Subcutaneous. 
Of  373  collected  cases  thus  treated  there 
were  145  deaths — 39  per  cent.  In  141  of 
these  cases  the  incubation  period  was 
less  than  10  days  and  the  deaths  were  57 
per  cent.  Incubation  10  days  or  over, 
lis  cases;  deaths,  20  per  cent.  Incuba- 
tion undetermined,  114  cases;  deaths,  36 
per  cent.  Some  forms  of  tetanus  were 
especially  resistant  to  the  serum,  as 
shown  by  15  cases  of  tetanus  neonatonim 
with  11  deaths,  and  15  cases  of  puerperal 
tetanus  with  12  deaths.  A  point  empha- 
sized is  that  no  danger  is  incurred  by  the 
use  of  serum,  and  enormous  doses  may 
be  used  with  impunity.  In  1  case  1800 
cubic  centimetres  were  employed,  (h) 
Intravenous.  Of  31  patients  treated  by 
this  method,  18  died — a  mortality  of  42 
per  cent.  This  is  slightly  higher  than  by 
the  subcutaneous  method,  but  the 
method  was  probably  reserved  for  the 
most  serious  cases,  (c)  Intracerebral. 
This  has  been  followed  by  serious  results, 
and  is  not  to  be  recommended,  (d) 
Subarachnoid.  This  is  inferior  to  a  and 
6  in  results  and  has  an  element  of  dan- 
ger. The  carbolic  acid  treatment  of  Bae- 
celli  is  discussed  at  length,  and  the  state- 
ment made  that  animal  experiments 
show  that  it  is  not  a  specific  remedy 
against  tetanus.  Clinically  80  cases  have 
been  observed  with  but  8  deaths.  Most 
of  these  patients  were  from  Italy,  which 
gives,  a  low  mortality  by  all  method*. 
Other  series  of  cases  show  greater  mor- 


tality.    The  treatment  is  regarded  as  a 
good  symptomatic  one,  but  not  a  specific. 
The    author    concludes    that    preventive 
serum-therapy   possesses   a   sure   action, 
and  that  if  it  were  used  systematically 
in  all  suspicious  wounds  tetanus  would 
disappear  the  same  as  has  variola  under 
the  use   of  vaccine.     When  the   disease 
begins   we   are   still   at   a   disadvantage, 
but  seiiim-therapy  is  the  best  treatment. 
The  use  of  chloral  and  carbolic  acid  is  of 
value  in  controlling  spasms  and  should 
be  considered  an  auxiliary  method.    It  is 
well  to  employ  these  at  the  same  time 
that  the  seiiim  is  given,  and  in  view  of 
the  toxicity  of  the  acid  the  preference 
should  be  given  to  chloral.    Vallas  (Gaz. 
Heb.  de  Med.  et  de  Chir.,  Oct.  5,  1902; 
Amer.  .Med.,  Xov.  8.  1902). 
The  general  treatment  of  the  case  is 
quite  important.    The  patient  should  be 
placed  in  a  darkened  qiiiet  room.     No 
one  bnt  the  doctor  and  nurse  should  have 
access,  and  ever}'  possible  source  of  irri- 
tation which  could  cause  a  paroxysm  of 
muscular  spasm  should  be  rigorously  ex- 
cluded.   The  diet  should  be  liquid,  nour- 
ishment by  enema  being  employed  if  the 
trismus  is  marked.    Of  remedies  for  com- 
bating  the    spasm    chloroform    is    most 
quickly  efficacious,  bitt  the  relief  obtained 
is  liable  to  be  temporary  only.     Nitrite 
of  amyl  will  occasionally  abort  a  parox- 
ysm.   Large  doses  are  most  usually  bene- 
ficial, sometimes  almost  certain.    Other, 
but  less  yaluable,  remedies  are  Calabar 
bean,  the  bromides,  and  curare.     Con- 
tinuous warm  baths  are  helpful  in  most 
instances.    Ice  to  the  spine  is  also  recom- 
mended, as  is  bleeding  and  the  applica- 
tion of  the  galvanic  current. 

The  carbolic-acid  treatment  of  tetanus 
is  strongly  favored.  The  method  of  Bae- 
celli  is  as  follows:  If  the  tetanus  is 
of  traumatic  origin,  the  wound  is  thor- 
oughly cleansed  with  a  strong  antiseptic 
solution  (either  corrosive  sublimate  or 
carbolic  acid).  The  patient  is  then 
placed  in  as  quiet  an  apartment  as  can 
be  obtained,  the  ordinary  rules  of  diet, 
etc.,  are  carried  out,   and  subcutaneous 
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injections  of  a  2-per-cent.  solution  of  car- 
bolic acid  given  at  two-  or  three-  hour 
inten'als.  If  the  case  is  one  of  only 
moderate  severity,  commencing  doses  of 
about  3  grains  in  the  24  hours  may  be 
used.  This  dose  should,  however,  be 
rapidly  increased  to  at  least  double  or 
triple  the  quantity.  Along  with  the  car- 
bolic acid  other  remedies,  as  morphine 
or  chloral,  may  be  given,  as  thought 
necessary.  From  the  study  of  Italian 
literature,  it  would  seem  that:  1.  Car- 
bolic acid  gives  better  results  in  tetanus 
than  does  the  antitoxin  treatment.  2. 
It  acts  by  antagonizing  the  toxin  and 
by  quieting  the  nervous  system.  3.  It 
should  always  be  given  hypodermically, 
and  in  large-enough  doses,  cases  of  tet- 
anus being  remarkably  tolerant  toward 
it.  4.  Other  methods  of  treatment  should 
be  continued,  of  which  the  discoverer 
lays  special  stress  on  the  local  disinfec- 
tion of  the  wound.  H.  C.  Wood,  Jr. 
(Merck's  Archives,  May,  '99). 

Large  doses  of  carbolic  acid  curative 
in  the  tetanus  in  horses.  One  drachm  of 
carbolic  acid  is  injected  every  two  hours 
for  the  first  thirty-two  hours  of  treat- 
ment, and  less  frequently  as  occasion 
may  arise  afterward.  Within  an  hour 
there  is  a  large  swelling  at  the  seat  of 
injection,  the  neck  and  shoulders,  which 
gradually  subsides  during  convalescence. 
Sometimes  in  tlie  case  of  the  injections 
made  during  the  subsidence  of  the  dis- 
ease there  is  temporary  loss  of  hair. 
Never  less  than  IG  drachms  administered 
in  a  successful  case,  while  administration 
by  the  mouth  of  '/:  ounce  of  diluted  ear- 
l)o!ic  acid  caused  death.  In  tetanus  there 
is  probably  a  specific  tolerance  of  the 
acid.     Place  (Lancet,  Feb.  24,  1900). 

Case  of  tetanus  in  which  subdural  in- 
jections of  antito.vin  led  to  no  appre- 
ciable reaction,  while,  twenty-four  hours 
later,  opisthotonos  set  in,  with  marked 
cyanosis.  Hypodermic  injections  of  5 
drops  of  pure  carbolic  acid  in  1.5  drops  o 
water  every  three  hours  were  then  used 
On  the  tenth  day  the  symptoms  modcr 
ated,  and  on  the  twenty  fifth,  the  pa 
tient  was  able  to  sit  up  and  finally  re 
covered.  T.  ClifTord  Allbntt  (Pliila.  Med 
Jour.,  Mar.  17,  1900). 

Case   of   traumatic    tetanus    in    which 


severe  symptoms  developed  soon  after  in- 
jur}-.  Ten  drops  of  a  10-per-eent.  solu- 
tion of  carbolic  acid  were  injected  hypo- 
dermically; in  a  few  minutes  15  drops 
more;  then  30  drops.  The  dose  of  30 
drops  was  repeated  every  half-hour  all 
day  and  night.  The  second  day  the  same 
dose  was  injected  every  two  hours,  and 
on  the  third  day  a  drachm  of  the  same 
solution  was  given  in  glycerin  per  os — 
three  times  during  the  day.  On  the  third 
day  the  patient  was  able  to  swallow,  and 
then  recovery  was  rapid  and  complete. 
Flavel  Wood  (Eevista  de  Med.  et  Chir., 
Aug.  20,  1900). 

Wasserman — reasoning  from  the  as- 
sumption that  destruction  of  the  nerve- 
cells  in  the  cord  and  brain  during  tetanic 
convulsions  or  toxaemia  might  underlie 
the  immunity  thus  conferred — discov- 
ered that  the  liquid  obtained  by  rubbing 
up  fresh  brain  or  spinal  cord  with  nor- 
mal salt  solution  had  the  power  of  con- 
ferring a  temporary  immunity,  and  could 
even  neutralize  the  effect  upon  lower 
animals  of  an  injection  of  tetanic  toxin 
ten  times  larger  than  would,  under  nor- 
mal conditions,  cause  death. 

It  is  possible  to  render  animals  im- 
mune against  tetanus  by  injecting  a  cult- 
ure of  Fraenkel's  pneumococcus.  It  was 
found  that  the  action  of  tetanic  poison 
on  an  animal  already  inoculated  shortens 
the  period  of  iminunity  of  Fraenkel's 
pneumococcus.  The  immunity  conferred 
by  injection  of  pneumococcus  dilTers  from 
that  producca  in  other  cases  by  the 
extreme  rapidity  of  its  action;  if  em- 
ployed a  short  time  before  or  even  at 
the  same  time  as  the  more  severe  poison, 
it  is  still  able  to  act  quite  cllicaciously. 
This  material  loses  its  power  and  becomes 
almost  inactive  against  tetanus  poison, 
although  it  seems  to  retain  its  own 
power  of  conferring  immunity  against  its 
own  original  baciMus.  Tizznni  (Gazz. 
dogli  Osp.,  Mar.  6,  '98). 
Local  surgical  measures,  such  as  ex- 
cision of  the  wound  or  scar  or  tlioroughly 
cauterizing  the  same,  are  usually  advised 
and   slioiild   l)c  employed  early,  and   in 
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any  case  if  evidence  of  wound  irritation 
appear,  thorougli  cleansing  and  other 
antiseptic  precautions  being  resorted  to. 

E.    D.    BONDUKANT, 

Mobile. 

THIOL.— Thiol  is  a  substance  com- 
posed of  hydrocarbons  and  about  12  per 
cent,  of  sulphur.    As  prepared  by  Riedel, 
it  occurs  as  a  soft,  gray  powder  or  scales; 
it  also  occurs  in  a  liquid  form  containing 
about  40  per  cent,  of  thiol.    The  liquid 
occurs  as  a  thin,  brownish-black  neutral 
fluid  having  the  odor  of  oil  of  birch.    It 
is  readily  soluble  in  water,  but  less  solu- 
ble in  alcohol  and  ether,  forming  a  clear 
mixture  which  is  rendered  more  perfect 
by  the  addition  of  glycerin.     It  is  free 
from  local  irritant  effect.    Thiol  resem- 
bles ichthyol  in  chemical  composition, 
and  is  said  to  produce  similar  physio- 
logical and  therapeutic  effects.    It  is  said 
to  be  non-toxic  and  is  preferred  as  an 
antiseptic  and  local  stimulant  to  ichthyol 
on  account  of  its  more  agreeable  odor. 
Schemmer    reports    cases    of    herpes 
zoster  and  dermatitis  herpetiformis  suc- 
cessfully treated  with  a  10-per-cent.  solu- 
tion of  thiol  used  twice  daily.     He  rec- 
ommends it  in  other  erythematous  dis- 
orders. 

Moncorvo  has  employed  it  among  chil- 
dren for  the  purpose  of  diminishing  sup- 
puration and  removing  cutaneous  affec- 
tions, either  of  parasitic  nature,  such  as 
tinea  and  favus,  or  those  due  to  consti- 
tutional disease,  such  as  tuberculosis  and 

syphilis. 

Thiol  can  be  used  in  inflammations  of 
every  description.  Infiltrations  are  re- 
sorbed  without  the  formation  of  pus, 
making  incision  unnecessary.  In  severe 
carbuncles,  after  removal  of  the  pus, 
thiol  allays  inflammation  when  applied 
around  the  wound  on  the  infiltrated 
parts,  and  pain  ceases  entirely. 

Lymphangitis,  even  phlegmons  caused 
by    panaritium,    insect-bite,    and    other 


causes,  quickly  disappear  under  thiol 
treatment.  The  best  results  are  obtained 
with  liquid  thiol  as  supplied  by  the 
manufacturers,  not  with  that  prepared 
from  powdered  thiol  by  the  addition  of 
water.  Wirz  (Deut.  med.  Woch.,  July 
1/97). 

Thiol    is   most   valuable    in   gouty    or 

rheumatic  sore  throat  on  account  of  its 

large  proportion  of  sulphur.    W.  A.  Wells 

(Phila.  Med.  Jour.,  Apr.  15,  '99). 

Constipation  has  been  relieved  by  daily 

doses  (Vs  grain)  of  thiol. 

Gottschalk  found  thiol  beneficial  in 
cases  of  pelvic  exudation  and  in  acute  and 
chronic  endometritis.  He  employed  a 
10-  to  20-per-cent.-glycerin  solution  upon 
vaginal  tampons,  and  gently  rubbed  the 
abdomen  once  a  day  with  a  thiol  oint- 
ment. He  applied  the  remedy  to  the  cer- 
vical canal,  using  an  applicator  wrapped 
with  cotton. 

Thiol  ointment  is  an  irritant  to  the 
skin,  and  its  occasional  discontinuance 
is  advised. 

In  moist  eczema,  scrofulosis  of  the 
skin,  and  in  syphilides  thiol  has  been 
used  with  advantage.  In  cases  of  moist 
eczema  the  skin  is  first  washed  with  an 
antiseptic  solution  and  thiol  is  then 
dusted  on  in  the  form  of  powd£r. 

Thiol  has  been  found  very  useful  in 
the  treatment  of  burns,  where  it  acts  as  a 
desiccant,  relieves  the  pain,  hardens  the 
skin,  and  hinders  the  growth  of  micro- 
organisms if  any  be  present.  (Bidder.) 
In  eczema,  erythema,  erysipelas,  and 
lupus  a  10-per-cent.  ointment  is  advised 
(liquid  thiol,  1  part;  vaselin,  2  parts; 
lanohn,  7  parts;   mix). 

THORAX  AND  THORACIC  VIS- 
CERA, INJURIES  OF. 

I.  Mural  Injuries. 

Contusion  of  the  Chest.— The  discrep- 
ancy often  observed  between  cause  and 
effect  in  the  matter  of  contusions  of  the 
chest    is    only    one   degree   less   notable 
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than  in  the  case  of  abdominal  or  cere- 
bral contusions.  Given  an  individual 
case,  it  is  impossible  to  predict,  with  any 
degree  of  certainty,  in  what  degree  the 
symptoms  resulting  from  the  blow,  fall, 
or  crush  will  be,  simply  those  of  a  local 
contusion,  or  those  of  shock  or  concus- 
sion. Compare,  for  example,  the  im- 
mediate death  of  a  well-trained  pugilist 
from  a  blow  "over  the  heart"  delivered 
in  a  friendly  bout,  with  Fare's  case:  a 
child  whose  chest  was  run  over  by  a 
"carriage  containing  five  men,"  without 
even  producing  a  fracture.  It  is  there- 
fore necessary  to  accept  the  clinical  pict- 
ure of  each  case  as  it  occurs  and  to  strive 
to  differentiate  the  symptoms  of  shock 
— the  effects  of  which  may  be  severe,  but 
are  usually  transient — from  those  of  in- 
jury to  the  viscera;  and  more  especially 
to  recognize  injuries  to  the  viscera  which 
may  be  overshadowed  by  severe  shock, 
or  disguised  by  the  mildness  of  the 
symptoms. 

Case  of  a  young  man,  28  years  of  age, 
of  vigorous  constitution,  who  received  a 
severe  fall  from  a  bicycle.  At  the  time 
he  was  going  at  good  speed,  and  some 
portion  of  the  tubing,  probably  the 
handlebar,  came  violently  in  contact 
with  the  chest.  The  skin  was  not  torn, 
but  there  was  a  slight  depression  as 
though  the  costal  cartilage  had  been 
fractured.  At  the  post-mortem  exam- 
ination there  was  found  some  laceration 
of  the  intercostal  muscle;  the  pericar- 
dium was  intact,  but  was  distended  with 
dry,  clotted  blood.  Examination  showed 
a  transverse  rent  at  the  apex  of  the  right 
ventricle,  extending  through  its  wall. 

Rupture  of  the  heart,  with  contusion, 
without  penetration  of  the  chest-wall, 
is  a  rare  accident.  A  collection  made  by 
Cecil  Robinson,  in  1S97,  showed  a  total 
of  twenty-two  cases.  R.  C.  Newton 
(Med.  Rec,  June  17,  '99). 
The     LOCAL,     SUPERFICIAL     SYMPTOMS 

of  contusion  of  the  chest  are  unimpor- 
tant. The  comparatively  slight  hrema- 
toma  and  comparatively  severe  and  pro- 


longed soreness  alone  deserve  mention. 
This  soreness  may  combine  with  the  pa- 
tient's fright  to  produce  an  alarming, 
but  temporary,  dyspncea,  and  it  may,  in 
the  middle  aged,  drag  on  for  months  as 
a  pain  of  rheumatic  or  neuralgic  type. 

The  SYMPTOMS  OF  SHOCK  are  present 
to  a  greater  or  less  degree  in  almost  all 
cases.  The  pallor,  weakness,  syncope,  or 
temporary  intellectual  confusion,  and  so 
forth,  are  not  peculiar  to  thoracic  in- 
juries. Yet  what  might  be  termed 
"local  shock"  —  shock  to  the  heart, 
namely  —  may  seriously  interfere  with 
the  action  of  that  organ,  even  proving 
fatal,  as  in  the  case  cited,  without  caus- 
ing any  appreciable  lesion. 

From  research  into  the  cause  of  col- 
lapse or  death  from  blows  upon  the  lower 
chest  and  the  epigastrium  upon  animals, 
it  is  found  that  collapse  or  death  may  be 
caused  wholly  independently  of  the  vagi, 
though  the  vagi  probably  slightly  con- 
tribute to  the  result. 

Collapse  or  death  from  violence  applied 
upon  the  lower  chest  or  abdomen  are  due 
mainly  to  the  loss  of  rhythmical  contrac- 
tions from  the  mechanical  irritation  of 
such  violence  on  the  heart-muscle  itself. 
There  is  evidence  tending  to  show  that 
the  vagal  terminal  mechanism  in  and 
near  the  heart  may  contribute  to  the  re- 
sult, but  in  a  minor  degree.  G.  W.  Crile 
(Phila.  Med.  Jour.,  Mar.  31,  1000). 

The  SYMPTOMS  OF  "internal"  in- 
jury are  so  bound  up,  clinically,  with 
the  symptoms  of  simple  contusion  that 
they  deserve  some  notice  here.  When- 
ever a  patient  receives  an  injury  to  his 
thora.x  sufficient  to  disable  him  for  the 
time  being,  he  should  be  kept  in  bed 
and  his  symptoms,  as  well  as  the  phys- 
ical signs  of  his  lungs,  carefully  noted 
for  several  days  until  the  physician  feels 
assured  that  no  pleurisy  or  bronchitis 
will  develop  as  a  result  of  the  injury. 
To  discharge  a  patient  as  cured  and  to 
have  him  return,  or  worse  still,  a])ply 
elsewhere,  with  a  chest  full  of  scrum,  is 
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not  delightful.  Needless  to  say,  the  pa- 
tient— whether  conscious  or  not — should 
be  immediately  examined  for  signs  of 
injury  to  the  heart  or  lungs  and  fracture 
of  the  ribs  or  sternum. 

Prognosis.  —  The  prognosis  of  un- 
complicated superficial  thoracic  contu- 
sion is  entirely  favorable.  Recovery  is 
rapid  in  the  young,  tedious  in  the  old 
and  rheumatic.  Yet,  clinically  speaking, 
the  prognosis  must  always  be  guarded 
until  the  passage  of  three  or  four  days 
without  evidence  of  internal  injury  con- 
firms the  diagnosis. 

Treatment. — Slight  contusions  may 
be  treated  by  the  adhesive-plaster  splint, 
applied  as  for  fracture,  or  massage  with 
alcohol,  witch-hazel,  or  chloroform  lini- 
ment, according  to  the  fancy  of  the 
physician. 

Severe  contusions,  if  the  symptoms  of 
shock  are  marked,  require  active  stimu- 
lation by  external  heat,  strychnine, 
whisky,  enemata,  etc.,  and  absolute 
quiet.  Morphine  is  a  specific  in  such 
cases,  by  relieving  pain,  quieting  the 
mind,  stimulating  the  heart,  and  slow- 
ing respiration.  The  patient  should  be 
moved  and  handled  with  the  utmost 
gentleness,  so  as  not  to  aggravate  pos- 
sible internal  injuries,  the  existence  of 
which  cannot  be  ruled  out  with  cer- 
tainty during  the  first  hours.  If  the  pa- 
tient responds  to  the  stimulation  recov- 
ery is  quite  rapid,  unless  there  are  in- 
ternal injuries.  The  usual  rules  of  diet, 
catharsis,  and  diuresis  carry  the  patient 
through  his  convalescence.  The  lungs 
and  heart  must  be  examined  at  least 
every  other  day  until  the  patient  is  dis- 
charged. 

Fractures  and  Dislocations.  — •  The 
fractures  and  dislocations  of  the  various 
bones  of  the  thorax  have  already  been 
described  (see  Fractures  and  Disloca- 
tions).   They  are  of  importance  in  this 


connection  from  a  negative  point  of 
view:  because,  like  fractures  of  the 
skull,  their  relation  to  injury  of  the  con- 
tained viscera  is  by  no  means  constant. 
The  significance  of  fracture  of  the  ribs — 
the  usual  osseous  lesion — is  commonly 
overestimated.  A  surprisingly  small 
percentage  of  those  whose  ribs  are 
broken  suffer  any  visceral  injury,  while 
an  astonishingly  large  proportion  of 
those  who  suffer  more  or  less  serious, 
even  fatal,  rupture  of  the  lungs  or  heart 
show  no  lesion  of  the  thoracic  cage  what- 
ever. Thus,  among  Fischer's  76  cases  of 
rupture  of  the  heart,  32  showed  no  evi- 
dence of  fracture.  The  explanation  of 
this  apparent  paradox  lies  in  the  great 
elasticity  of  the  thorax,  especially  in  the 
young  (it  decreases  with  advancing  age). 
Weisserer  claims  that  up  to  the  age  of 
twenty-five  the  sternum  can  be  pressed 
back  to  touch  the  vertebral  column  with- 
out injury  to  the  ribs.  Thus  in  the 
young,  in  those,  namely,  who  are  ex- 
posed to  the  greatest  number  of  injuries, 
the  force  is  transmitted  through  the 
bones  to  the  viscera,  while  in  the  adult 
and  aged  the  bones  are  more  likely  to 
break. 

An  interesting  comparison  has  been 
personally  made  between  man  and  other 
animals  in  respect  to  the  shape  of  the 
thorax  in  determining  the  effect  of  direct 
and  indirect  force  in  producing  fractures 
of  the  ribs.  The  conclusion  is  that  the 
lesser  curve  of  the  ribs  with  increased 
strength  in  quadrupeds  is  a  factor  of 
safety  greater  than  the  greater  curve  and 
increased  elasticity  in  man.  Still,  the 
ribs  of  quadrupeds  may  be  broken  by 
both  direct  and  indirect  violence,  while 
in  man  indirect  force  more  often  leads  to 
fracture,  the  ribs  only  being  driven  in 
at  the  place  struck,  the  fracture  occur- 
ring a  little  way  off.  It  is  thought  that 
this  explains  the  comparative  absence  of 
injuries  to  the  deeper-lying  structures, 
such  as  would  naturally  be  expected  to 
occur,  from  direct  violence.  E.  M.  Cor- 
ner (Lancet,  Jan.  7,  '99). 
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Yet  it  cannot  be  denied  that  a  frag- 
ment of  bone,  whether  detached  or  only 
momentarily  depressed,  is  often  the  im- 
mediate cause  of  visceral  rupture.  But 
these  cases  differ  clinically  in  no  way 
from  those  in  which  there  is  no  fracture, 
excepting  rupture  of  the  pleura. 

Rupture  of  the  pleura  is  the  only 
complication  of  fracture  essentially  due 
to  the  fracture.  By  rupture  of  the 
pleura  is  meant  rupture  of  its  parietal 
leaf,  without  rupture  of  the  visceral 
pleura  or  the  underlying  lung.  Such  a 
rupture  only  occurs  from  a  direct  tear 
by  the  end  of  a  broken  rib.  When, 
after  an  injury,  fracture  of  a  rib  and 
hjemothorax  can  be  demonstrated,  and 
hfemoptysis,  pneumothorax,  and  emphy- 
sema do  not  occur,  it  may  be  fairly  con- 
cluded that  the  hemothorax  is  due  to 
rupture  of  the  pleura.  The  treatment 
is  that  of  hemothorax. 

Non-penetrating  Wounds.— The  only 
importance  attached  to  non-penetrating 
wounds  of  the  thorax  lies  in  the  differ- 
ential diagnosis.  As  soon  as  it  is  certain 
that  the  wound  actually  is  non-penetrat- 
ing the  prognosis  and  treatment  are 
simply  those  of  flesh  wounds  elsewhere. 
In  establishing  the  diagnosis  the  course 
to  be  followed  is  the  same  as  in  contu- 
sion, viz.:  absolute  rest  until  the  in- 
tegrity of  the  viscera  can  be  guaranteed. 

There  is  one  symptom,  a  slight  em- 
jihysema  about  the  wound,  which  some- 
times occurs  in  wounds  of  the  axilla, 
that  might  lead  to  confusion  in  the  di- 
agnosis, though  in  reality  it  is  due  to 
suction  of  the  air  into  the  loose  axillary 
fascia  by  the  movements  of  the  arms. 
I'ut  a  mere  knowledge  of  the  fact  suf- 
fices to  distinguish  this  emphysema  from 
tlie  empliysema  of  wounds  of  the  lung. 

Probing  as  a  means  of  diagnosis  or 
treatment  is  absolutely  to  be  condemned. 

T  R  K  A  T  M  E  N  T . — The  non-penctrati ng 
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wounds  of  the  thorax  are  to  be  treated 
on  general  surgical  principles.  Ha?mor- 
rhage  from  an  intercostal  artery  was  one 
of  the  nightmares  of  ancient  surgery.  It 
may  be  controlled  by  clamp  or  pressure, 
and  the  surgeon  need  not  hesitate  to  en- 
large the  wound  for  this  purpose. 

II.  Injuries  of  the  Thoracic  Viscera. 

Injuries  of  the  Pleura. — Injury  to  the 
vesical  pleura  is  a  feature  of  injury  of 
the  lung,  which  clinically  always  accom- 
panies it.  Injury  to  the  parietal  pleura 
may  be  subdivided  into: — 

1.  Rupture  by  a  fractured  rib  (see 
above). 

2.  Wounds  of  the  pleura. 

Wounds  of  the  Pleura.— Perfora- 
tions of  the  pleura  containing  fluid  have 
been  recorded  as  curiosities  of  surgery. 
Such  an  accidental  paracentesis  has  a 
romantic  rather  than  a  scientific  interest. 

Puncture  or  incision  of  one  layer  of 
the  pleura  without  injury  to  the  other 
is,  as  may  well  be  imagined,  an  unusual 
occurrence,  and  perhaps  it  might  be 
more  correct  to  speak  of  wounds  of  the 
pleura  with  a  corresponding  lesion  in 
the  lung  too  slight  to  produce  symp- 
toms. Be  that  as  it  may,  cases  do  occur 
which  give  evidence  of  injury  to  the 
parietal  pleura  alone. 

When  the  wound  is  so  small  as  not  to 
admit  the  entrance  of  any  air  the  condi- 
tion is  practically  a  rupture  of  the 
pleura,  and  the  consequent  hemothorax 
is  the  sole  evidence  that  the  pleura  has 
been  damaged. 

In  the  majority  of  cases,  however,  the 
wound  is  large  enough  to  allow  the  nor- 
mal suction,  the  "vacuum"  of  the  pleural 
cavity,  to  draw  in  the  outside  air,  and 
thus  to  produce  a  pneumothorax  or  a 
pneumohemothorax.  Such  a  case  differs 
from  a  wound  of  the  lung  only  in  the 
al)sence  of  hemoptysis.  If  the  wound 
is  larger  still,  the  uninjured  lung  may  be 
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seen  fluttering  wildly  about,  or  a  hernia 
of  the  lung  may  occur. 

It  is  probable  that  the  secondary 
pleurisy  with  effusion,  which  so  often 
complicates  a  contusion  or  wound  of  the 
thorax,  however  slight,  is  due  to  some 
puncture,  rupture,  or  contusion  of  the 
pleura,  but  what  the  exact  nature  of  the 
lesion  may  be  it  is  impossible  to  say. 

The  diagnosis  between  an  injury  to 
the  pleura  alone  and  one  to  the  lung  is 
generally  unnecessary,  often  impossible. 

The  prognosis  and  treatment  are 
along  the  same  lines  as  those  of  pul- 
monary injuries. 

Kupture  of  the  Lung. 

Symptoms. — The  evidence  of  pulmo- 
nary rupture  may  be  more  or  less 
marked. 

I.  When  the  lung  is  only  slightly  torn 
or  contused,  a  small  haemoptysis  may  be 
the  only  sign  added  to  the  evidences  of 
superficial  contusion.  There  may  be  a 
few  fine  rales  at  the  point  of  injury,  or 
a  circumscribed  area  of  dullness,  with 
little  alteration  of  voice  and  breathing. 
In  other  cases  these  initial  signs  pass  un- 
noticed, and  the  first  evidence  that  the 
lung  has  been  injured  is  a  pleurisy  with 
effusion,  a  bronchitis,  or  a  broncho-pneu- 
monia (see  Section  V  of  this  article). 

II.  ^Yhcn  the  pulmonary  laceration  is 
extensive  there  is  immediate  hemorrhage 
into  the  bronchi,  and  haemoptysis  is  in- 
stant and  copious.  The  shock  is  severe 
and  the  patient  in  collapse,  with  thready 
pulse,  labored  and  irregular  breathing, 
and  subnormal  temperature.  Physical 
examination  of  the  injured  lung  reveals 
evidences  of  pneumohfemothorax  (see 
below). 

Study  of  04  cases  of  thoraoie  injuries, 
caused  bj'  penetrating  and  incised 
wounds.  In  60  patients  the  left,  and  in 
.32  the  right,  pleura  was  penetrated,  while 
in  2  both  pleurae.  In  2  the  arteries  of  the 
chest-wall    were    injured,    necessitating 


liiiiition.  In  one  patient  the  thoracic 
ilurt  was  injured.  Pneumothorax  com- 
plicated all  but  4  cases,  and  there  was 
no  indication  that  it,  in  itself,  is  a  serious 
complication.  Subcutaneous  emphysema 
was  observed  in  47  patients.  Hemo- 
thorax occurred  in  27  patients,  develop- 
ing into  pyothorax  in  14.  In  the  diag- 
nosis of  obscure  cases  of  thoracic 
wounds,  enlarging  the  wound  is  the  only 
means  of  ascertaining  the  degree  and  ex- 
tent of  penetration.  Finkelstein  (Bolnit. 
CJaz.  Botkina,  July  10,  1002:  Phila.  Med. 
Jour.,  Jan.  3,  100,3). 

During  the  first  twenty-four  hours 
the  patient  may  die  of  shock,  loss  of 
blood,  or  by  drowning  in  his  own  blood, 
which  fills  the  trachea  and  may  even  run 
into  the  bronchi  of  the  uninjured  lung. 
That  shock  is  always  severe  is  explained 
by  the  number  of  agencies  at  work  to 
cause  it:  there  is  the  "molecular  disturb- 
ance" of  the  trauma,  the  profuse  inter- 
nal haemorrhage,  and — most  of  all — the 
shoclj  of  sudden  pneumothorax,  which 
arrests  the  functions  of  one  lung  almost 
instantaneously,  and,  at  the  same  time, 
disturbing  the  normal  thoracic  tension, 
seriously  hampers  the  action  of  the 
other  lung  and  the  heart. 

If  the  patient  survives  a  few  hours, 
subcutaneous  emphysema  begins  to  ap- 
pear at  the  base  of  the  neck,  or,  if  the 
parietal  pleura  is  torn  by  a  broken  rib, 
at  the  site  of  injury  (see  below.  Emphy- 
sema). 

Associated  injuries  may  prevent  a 
given  case  from  conforming  closely  to 
the  type;  but  the  elements  of  the  pict- 
ure — ■  haemoptysis,  pneumohsmothorax, 
and  secondary  emphysema — cannot  be 
obscured. 

Probing  is  not  always  satisfactory, 
and  it  is  more  advisable  to  enlarge  the 
wound  and  determine  its  depth  with  the 
eye.  In  case  a  rib  or  cartilage  is  in  the 
way  resection  should  be  resorted  to  only 
when  there  is  haemorrhage  from  an  in- 
tercostal artery  and  when  the  source  is 
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othenvise    inaccessible.     When    satisfied 
that  the  wound  penetrates  the  pleura, 
an   antiseptic  tampon   should  be   intro- 
duced into  the  chest-cavity.    If  there  are 
no   contraindications   it   should   be  left 
ill  situ  for  four  or  five  days.    In  the  cases 
in  which  the  wound  was  sutured  the  pro- 
ceduie  proved  unmistakably  harmful  in 
.50   per  cent.     Complications   should    be 
treated  on  general  principles.    In  case  of 
haemothorax  the  chest  should  be  opened 
with  a  trocar  or  by  resection  of  a  rib. 
In    progressive    emphysema    an     outlet 
should  be  made  for  the  air  in  the  pleura. 
B.    K.    Finkelstein     (Hotkin's    Gaz..    St. 
Petersburg,  Xos.  10  and  28,  1002). 
The  course  of  the  case,  after  the  first 
shock  has  been  passed,  is  that  of  a  pneu- 
mothorax, with  a  marlced  tendency  to 
secondary  inflammations  of  the  lung  and 
pleura  (see  Complications). 

Etiologt. — Accurately  speaking,  rupt- 
ure of  the  lung  is  the  bursting  of  that 
organ  by  a  compressing  force,  but  clin- 
ically this  true  rupture  is  indistinguish- 
able from  laceration  of  the  lung  by  a 
fractured  rib  (see  above).  In  the  ma- 
jority of  cases  the  ribs  are  broken.  Less 
often  they  remain  intact.  The  accepted 
explanation  of  rupture  of  the  lung  under 
these  circumstances  is  that  of  Gosselin: 
tlie  patient,  forseeing  his  danger,  in- 
stinctively catches  his  breath,  thus  pre- 
senting a  tense  lung,  which  breaks  read- 
ily under  a  crushing  force.  Yet  this 
theory  does  not  apply  to  all  cases,  nota- 
bly those  who  are  unconscious  when  in- 
jured, nor  need  it  be  invoked  in  any 
case.  Doubtless  a  distended  lung  is 
more  easily  torn  than  an  empty  one;  but 
the  fundamental  fact  is  that  when  any 
part  of  the  lung  is  suddenly  compressed, 
not  only  is  it  contused  as  any  other  soft 
part  would  be,  but  the  circumference 
of  the  lung,  closely  adherent  to  the 
chest-wall  by  virtue  of  the  pleural 
vacuum,  is  torn  directly  at  the  point  of 
imj)aft  or  indirectly  at  some  other  point, 
(jiiito  as  a  paper  bag  distended  with  air 


(though  the  lung  is  distended  by  suc- 
tion from  without  rather  than  by  press- 
ure from  within)  is  torn  by  a  blow  of 
the  fist. 

In  point  of  fact,  rupture  of  the  lung 
is  usually  caused  by  a  severe  crushing 
force,  such  as  a  fall  from  a  height,  the 
fall  of  a  rider  under  his  horse,  a  fall 
under  the  wheels  of  a  wagon,  or  the  kick 
of  a  horse. 

Pathology. — By  extensive  rupture  of 
the  lung-tissue  an  artificial  cavity  is 
formed,  connecting  the  pleural  cavity, 
the  bronchi,  and  the  torn  blood-vessels, 
thus  establishing  pneumohaomothorax. 
Lesser  ruptures  form  small  hematomas 
or  ecchymoses,  like  contusions  of  any 
soft  part.  If  the  healing  is  not  inter- 
fered with  by  infection  or  a  large  haema- 
toma,  it  is  complete  within  a  few  days. 
Autopsy  has  shown  complete  healing  of 
small  lacerations  within  a  week. 

Prognosis.  —  The  prognosis  depends 
on  the  reaction  of  the  vital  forces  of 
the  individual  to  the  injury  received,, 
and,  hence,  given  individuals  of  the- 
same  age,  habits,  and  constitution,  the- 
less  the  injury,  the  brighter  the  prog- 
nosis. Yet  in  any  case  of  injury  to  the 
lung,  however  slight,  the  prognosis  must 
be  guarded  until  the  lapse  of  time  has 
proved  that  the  secondary  complications 
are  not  to  be  feared  (see  Section  V  of 
this  article). 

Treatment. —  The  treatment  at  llie 
time  of  accident  is  the  same  as  that  of 
severe  superficial  contusions  of  the  chest 
(which  see):  stimulants,  morphine,  phys- 
ical rest,  and  external  heat. 

The  subsequent  treatment  is  that  of 
the  primary  and  secondary  complica- 
tions, and  is  reviewed  in  Sections  TIT, 
IV,  and  V. 

Wounds  of  the  Lung. 

Symptoms. — Wounds  of  (he  lung  pre- 
sent llic  conibinod  fratures,  already  dc- 
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tailed,  of  rupture  of  the  lung  and  wound 
of  the  pleura.  The  smaller  the  wound, 
the  more  its  clinical  picture  resembles 
that  of  simple  rupture  of  the  lung.  The 
larger  the  external  wound,  the  more  it 
resembles  a  simple  wound  of  the  pleura. 
Air  and  blood  intermingle  in  the  pleural 
cavity  from  the  lung  and  from  the 
parietal  wound.  If  the  latter  is  small 
or  tortuous,  the  air  from  the  pleural 
cavity  may  infiltrate  along  the  fascial 
planes  about  the  wound  (see  Section 
III),  while,  if  the  external  wound  is 
large,  instead  of  this  subcutaneous  em- 
physema there  is  "traumatopnoea":  a 
rush  of  air  in  and  out  of  the  wound  each 
time  the  patient  breathes. 

The  subsequent  course  of  a  wound  of 
the  lung  is  quite  that  of  a  ruptured 
lung;  but  added  to  the  danger  of  haem- 
orrhage and  sepsis  from  within  is  the 
danger  of  hcemorrhage  and  sepsis  from 
without. 

In  liiemothorax  from  penetrating 
wounds  of  the  chest,  the  diagnosis  lies 
between  an  injury  to  a  large  or  a  small 
vessel  and  the  integrity  of  the  thoracic 
organs.  \Vlien  the  respiration  cannot  be 
heard  behind  and  laterally  at  a  line  pass- 
ing through  the  scapula,  and  when  this 
is  accompanied  by  a  tympanitic  note 
above,  when  there  is  a  pulse  of  from  110 
to  120  and  a  cold  sweat,  a  large  vessel 
has  been  injured  and  a  bronchus  of  some 
size  has  been  invaded.  When,  on  the 
other  hand,  the  respirations  are  not  in- 
creased above  25  or  30  to  the  minute, 
and  the  flatness  is  limited  to  the  base  of 
the  lung  posteriorly,  the  pulse  being  be- 
low 105,  the  liGemothorax  is  limited  and 
a.  small  vessel  has  probably  been  cut. 
Bartoli  (Gaz.  Hebdom.  de  Med.  et  de 
Chir.,  Apr.  29,  1900). 

Treatment.  —  The  treatment  of  a 
laceration  of  the  lung  and  its  conse- 
quences are  considered  elsewhere  (see 
Rupture  of  the  Lung). 

The  added  dangers,  sepsis  and  hemor- 
rhage from  the  parietes,  require  local 


therapeusis.  On  seeing  the  patient  the 
sui'geon's  first  efforts  are  directed  to  in- 
suring his  rest  and  stimulation,  and  at 
the  same  time  he  treats  the  wound  in  the 
thoracic  wall  as  an  ordinary  surgical 
wound,  endeavoring  to  obtain  asepsis  by 
the  removal  of  foreign  bodies  and  copi- 
ous irrigations  with  sterile  solutions, 
and  hajmostasis  by  pressure  or  ligature. 

As  regards  asepsis,  it  must  be  remem- 
bered that  under  ordinary  circumstances 
all  endeavors  to  attain  it  shall  stop  short 
at  the  parietal  wound  and  respect  the 
pleural  cavity,  for  irrigation  of  the  latter 
is  calculated  to  do  more  harm  by  increas- 
ing the  shock  and  renewing  or  encourag- 
ing the  internal  bleeding  than  it  can  pos- 
sibly do  good.  For  the  same  reason  the 
solutions  used  to  wash  the  wound  should 
be  simply  aseptic,  and  not  antiseptic,  so 
that  the  portion  of  them  which  is  lost 
within  the  thorax  may  not  be  irritating. 

As  to  haemorrhage,  patients  have  died 
of  bleeding  from  a  wounded  intercostal 
or  internal  mammary  artery.  Hence  the 
surgeon  should  not  be  satisfied  until  he 
is  absolutely  certain  that  all  parietal 
hfflmorrhage  is  checked. 

Whether  or  not  the  wound  shall  be 
sutured  at  once  is  not  always  easy  to 
decide,  but  the  rule  is  to  suture  if  pos- 
sible, and  to  exercise  especial  care  in 
obtaining  apposition  of  the  deeper 
structures  so  as  to  prevent  any  extensive 
emphysema  about  the  wound. 

The  treatment  of  hernia  of  the  lung, 
etc.,  is  referred  to  in  another  section. 

Bullet  Wounds  of  the  Lung. — Bul- 
lets make  small,  perforating  wounds  in 
the  lung.  The  looseness  of  the  tissue 
prevents  their  having  any  explosive 
effect.  They  usually  cause  death  by 
haemorrhage,  and  they  form  a  large  per- 
centage of  the  foreign  bodies  of  the 
lung. 
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Rupture  of  the  Heart  and  Peri- 
cardium.— The  so-called  "spontaneous" 
rupture  of  the  heart  is,  like  a  "sponta- 
neous" fracture,  the  rupture  of  a  dis- 
eased organ  by  a  very  slight  trauma. 
The  usual  causes  of  spontaneous  rupt- 
ure of  the  heart  are  myocarditis,  the 
predisposing  cause,  and  a  violent  con- 
traction of  the  heart  due  to  a  shock, 
such  as  fright,  or  to  great  muscular 
effort. 

The  usual  cause  of  rupture  of  the 
heart  is  a  heavy  blow  over  the  sternum. 
The  bones  are  unbroken  in  43  per  cent, 
of  the  cases  (Ficcher).  In  5  of  76  cases 
the  heart  alone  was  ruptured,  in  5 
others  the  pericardium  alone.  The  rupt- 
ure is  very  rarely  incomplete. 

Symptoms. — The  usual  symptoms  are 
collapse  and  immediate  death.  If  death 
is  not  immediate,  the  diagnosis  may  be 
made  by  the  evidences  of  irregular  heart- 
action  and  fluid  in  the  pericardium.  Of 
the  7  cases  reported  by  Fischer  as  having 
recovered,  in  only  1  was  the  diagnosis 
confirmed  by  subsequent  autopsy. 

It  is  important  from  a  medico-legal 
point  of  view  to  remember  that  death  is 
not  always  instantaneous  in  cardiac 
rupture.    Kelynack  (Lancet,  July  18, '96). 

TnEATMENT.  —  See  Wounds  of  the 
IIk.\I!T. 

Wounds  of  the  Heart  and  Pericar- 
dium. —  I'ractically  all  wounds  of  the 
licart  are  l)ullet  and  stab  wounds.  Lac- 
erations by  broken  bones  are  included 
under  rupture  of  the  heart. 

Fischer's  statistics  prove  that  the  most 
important  parts  of  the  heart  function- 
ally, the  ventricles,  are  much  more  liable 
to  wounds  than  the  auricles:  257  wounds 
of  the  ventricles,  against  only  31  of  the 
auricles,  which  might  be  expected  from 
the  HMiallcr  size  and  less  exposed  posi- 
tion of  the  latter.  Editorial  (Jour. 
Amer.  Med.  Assoc,  June  13,  '00). 
Symptoms. — As  a  rule,  a  wound  of  the 
heart  is  immediately  fatal:  the  wounded 


man  drops  dead  incontinently.  Yet  in 
a  few  cases  the  fatal  issue  is  postponed 
or  averted,  and  foreign  bodies  have  been 
found  imbedded  in  the  wall  of  the  heart, 
though  they  produced  no  symptoms 
during  life. 

The  few  who  escape  immediate  death 
are  usually  found  in  a  condition  of  col- 
lapse: the  product  of  shock  and  hfemor- 
rhage.  But  some  persons,  among  whom 
the  late  Empress  of  Austria  was  a  nota- 
ble example,  escape  this  shock  and  con- 
tinue to  walk,  fight,  or  go  about  their 
various  avocations  for  a  few  moments 
or  even  for  a  few  days  or  weeks,  at  the 
end  of  which  time  the  heart  suddenly 
stops. 

If  the  patient  survives  the  immediate 
shock,  examination  of  the  chest  reveals 
the  external  wound  bleeding  copiously 
if  in  direct  communication  with  the 
wound  in  the  heart.  The  area  of  car- 
diac dullness  is  enlarged  by  an  effusion 
of  blood  within  the  pericardium  (ha;mo- 
pericardium),  or  perhaps  obliterated  if 
the  pericardium  is  filled  with  air  (pneu- 
mopericardium) from  an  adjacent  wound 
in  the  lung  and  pleura,  in  which  case 
there  is  pneumohajmothorax.  Ausculta- 
tion reveals  a  weak,  irregular  heart- 
action  and  numerous  atypical  murmurs. 
A  special  sound  heard  with  pneumo- 
pericardium or  pneumohajmothorax  in 
the  vicinity  of  the  heart  is  the  "mill- 
wheel  sound."  This  is  a  succussion 
caused  by,  and  synchronous  with,  the 
heart's  action. 

The  immediate  danger  of  death  is 
now  from  hfemorrhage,  associated  in- 
juries, and  from  compression,  actual 
smothering,  of  the  heart  by  the  blood  in 
the  pericardial  sac.  Escaping  tliese  dan- 
gers, fatal  embolism,  secondary  hrcmor- 
rliage,  and  infection  arc  still  possible; 
and,  if  the  patient  finally  does  survive, 
the  heart  may  be  permanently   dcbili- 
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tated  by  pericardial  adhesions,  cicatrices 
about  the  valves,  perforation  of  the  in- 
terventricular septum,  etc. 

Fischer,  who  chronicles  33-i  wounds 
.of  the  heart,  exclusive  of  rupture,  and 
42  of  the  pericardium  alone,  records  47 
Tecoveries  (14  per  cent.)  in  the  former 
class  and  18  (42  per  cent.)  in  the  latter. 
While  these  figures  are  misleading  as  to 
the  proportion  of  recoveries,  they  show 
that  recovery  is  possible. 

Diagnosis.  —  The  history  and  evi- 
dence of  a  wound  in  the  prtecordial  re- 
gion, together  with  marked  irregularity 
of  the  heart's  action  and  increase  in  the 
area  of  cardiac  dullness,  or  rarely  ob- 
literation of  it  with  "mill-wheel"  succus- 
sion,  those,  together  with  severe  shock, 
usually  constitute  the  diagnostic  features 
of  a  wound  of  the  heart. 

Here,  even  more  than  in  wounds  of 
the  lung,  the  use  of  the  probe  is  bad 
surgery.  It  can  reveal  nothing  that  may 
not  be  discovered  in  some  other  way, 
and  it  may  kill  the  patient. 

PATnoLOGY . — 'WTien  instantaneous 
death  follows  a  wound  of  the  heart  it  is 
probably  due  to  the  shock  inflicted  on 
the  automatic  heart-muscle  and  its  con- 
tained ganglia,  in  response  to  which  it 
stops  instantly. 

The  aseptic  healing  of  a  wound  in  the 
heart  requires  a  week.  The  blood 
•effused  in  the  pericardium  may  become 
infected  or  be  absorbed,  leaving  an  ad- 
hesive pericarditis. 

The  bullet  wounds  of  the  modern  rifle 
have  a  special  pathology.  If  they  so 
much  as  graze  the  heart  they  impart  to 
its  fluid  contents  such  a  rapid  vibration 
as  to  burst  the  organ  asunder. 

Treatment.  —  Up  to  within  a  few 
years  the  treatment  of  lesions  of  the 
heart  has  been  similar  to  that  of  injuries 
of  the  lung,  supporting  and  expectant; 
but  the  accumulated  evidence  in  favor 


of  paracentesis  pericardii  has  at  last  em- 
boldened the  surgeon  to  attack  the  heart 
itself. 

It  has  been  proved  that  a  large  pro- 
portion of  those  who  survive  an  injury 
to  the  heart  a  few  hours  or  days  die 
either  from  loss  of  blood  or  compression 
of  the  heart  by  the  blood  effused  within 
the  pericardium.  Theoretically  either 
of  these  dangers  can  only  be  met  by  an 
operation,  and  practically  a  very  fair 
number  of  successful  operations  bids  us 
hope  that  in  the  future  a  satisfactory 
percentage  of  successes  may  be  reported. 
At  present  it  does  not  seem  justifiable  to 
operate  except  in  those  rare  eases  when 
the  patient  is  evidently  failing  rapidly 
and  yet  not  moribund  at  the  time  of 
operation. 

The  technique  is  described  in  Section 
VI. 

The  later  dangers  of  infection  are  met 
by  the  routine  treatment  of  septic 
wounds — drainage,  wet  dressings,  irriga- 
tion, etc. — and  of  suppurative  pericar- 
ditis, mediastinal  abscess,  etc.,  as  the 
case  may  be. 

The  pericardium  and  heart  are  not  re- 
gions where  surgical  intervention  is  al- 
ways contra-indicated.  Before  interven- 
tion is  attempted  the  condition  of  shock 
that  is  generally  present  must  be  over- 
come. This  is  accomplished  by  the 
intravenous  injection  of  physiological 
serum  and  other  fluids.  Intervention 
should  not  take  place  while  the  heart  is 
weak,  and  nothing  should  be  done  to 
enfeeble  it.  Anaesthetics  should  be 
avoided  or  used  onlj'  in  a  very  slight 
amount,  without  full  anaesthesia. 

The  method  of  intervention  is  inllu- 
enced  by  the  form  of  injury  that  re- 
quires it.  If  the  injury  is  of  the  nature 
of  a  puncture  or  prick  as  by  a  needle, 
the  foreign  body  should  be  removed.  If 
the  volume  of  the  foreign  body  is  greater 
it  is  better  to  operate  where  everything 
is  in  sight  rather  than  to  trust  to  the 
closure  of  the  wound  by  a  contraction  as 
the  body  is  gradually  withdrawn.     The 
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pericardium  and,  if  necessary,  the  heart 
is  laid  bare,  sutures  are  placed  in  posi- 
tion, the  foreign  body  removed,  and  the 
wound  closed  immediately  by  drawing 
the  sutures. 

Where  an  incised  wound  of  the  heart 
is  suspected  the  symptoms  must  be  the 
guide.  Secondary  intervention  has  suc- 
ceeded in  a  number  of  cases,  and  inter- 
vention must  be  postponed  till  the  symp- 
toms indicate  the  necessity.  The  compli- 
cations to  be  watched  for  are  haemor- 
rhage and  pericarditis. 

In  hiEmonhage  immediate  intervention 
is  never  indicated,  as  spontaneous  arrest 
often  cures.  Therefore,  if  the  area  of 
pericardial  dullness  remains  stationary 
and  does  not  increase,  expectant  treat- 
ment is  indicated,  '\\1ien,  however,  there 
is  an  aggi'avation  of  the  general  condi- 
tion, with  pallor,  weak  pulse,  syncope, 
an  augmentation  of  prjecordial  dullness, 
weakening  of  the  sounds  of  the  heart, 
and  recurrent  external  haiuiorrhage,  in- 
tervention is  indicated.  When  possible 
the  track  of  the  wound  should  be  exam- 
ined before  opening  the  pericardium. 
Cestau  (Gaz.  Heb.  de  Med.  et  de  Chir., 
No.  17,  '98). 

Ninety  cases  of  wounds  of  the  heart 
and  pericardium,  in  which  the  lesion  was 
discovered  during  operation  or  at  the 
necropsy,  tabulated.  In  70  cases  death 
occurred  without  intervention,  50  from 
internal  hcemorrhage,  12  from  infection, 
and  2  from  cerebral  hajmorrhago.  The 
nature  of  the  instrument  causing  the 
wound  is  reported  in  78  cases;  nearly  all 
of  them  were  penetrating  wounds  from 
small  arms;  48  of  them  from  a  knife. 
The  right  ventricle  was  injured  in  31 
cases,  the  left  ventricle  in  20  cases,  the 
right  auricle  in  C  cases,  and  the  remain- 
ing cases  were  of  the  left  auricle,  great 
vessels,  and  unclassified.  In  45.5  per 
cent,  of  the  cases  there  was  also  a  wound 
of  the  pleura,  and  in  many  of  the  other 
cases  other  organs  were  injured.  I'eri- 
oardotomy  followed  by  tampon  of  gauze 
was  practiced  in  3  cases,  with  cures  in 
all.  Eight  pericardotoniies  followed  by 
suture  of  pericardium  were  followed  with 
3  recoveries  and  5  deaths.  In  5  cases 
in  which  wounds  of  the  heart  were  su- 
tured followed  by  packing  or  suture  of 


the  pericardium  there  were  2  cures  and 
3  deaths,  one  of  them  from  an  independ- 
ent cause.  The  time  intervening  be- 
tween the  accident  and  death  varies  from 
some  minutes  to  several  hours.  E.  Loison 
(Revue  de  Chir.,  Feb.  10,  '99). 

Clinical  experience  has  shown  that 
wounds  of  the  heart  are  not  so  grave 
as  is  generally  supposed,  and  that  recov- 
ery may  follow  even  a  wound  extending 
into  one  of  its  cavities. 

Death  in  most  instances  of  fatal  heart 
injury  is  due  to  hasmorrhage.  The  most 
ur_^ent  danger,  however,  in  cases  of  pene- 
trating wounds  of  the  heart,  especially 
those  of  the  ventricles,  is  shock  due  not 
so  much  to  anaemia  as  to  direct  irritation 
and  disturbance  of  the  wounded  organ. 
This  condition  of  shock  should  be  treated 
not  by  the  application  of  stimulants,  but 
by  prompt  intervention  of  the  surgeon 
in  enlarging  the  wound  in  the  pericar- 
dium, in  removing  clots  from  this  sac, 
in  exploring  the  injured  heart,  and  in 
closing  the  wound  of  its  wall  by  suture. 
Another  but  less  frequent  cause  of  death 
in  cases  of  wounded  heart  is  the  entry 
of  air  into  the  wound  and  consequent 
gaseous  embolism. 

Surgical  intervention  is  indicated  just 
as  much  in  simple  wound  of  the  pericar- 
dium as  in  an  injury  involving  both  this 
membrane  and  the  wall  of  the  heart. 
The  technical  difficulties  are  very  great. 
A  flap  of  the  thoracic  wall — including  the 
left  half  of  the  lower  extremity  of  the 
sternum  and  the  third,  fourth,  fifth,  and 
sixth  costal  cartilage  —  rccnmmendod. 
Podrez   (Rev.  de  C'liir..  ;May,  '991. 

Experiments  upon  rabbits  show  that 
they  bear  the  introduction  of  a  needle 
into  an  unexposed  heart  better  than 
when  the  heart  has  been  exposed.  Re- 
view of  the  surgery  on  the  subject 
.shows  that  a  needle  introduced  into  the 
human  lieart  must  be  immediately  ex- 
tracted, and  that  exposure  of  the  heart 
for  its  removal  will  not  always  be 
necessary.  After  the  first  few  days  ex- 
posure of  the  heart  will  be  dangerous. 
The  needle  can,  however,  under  favor- 
able ciroimstnnccs  remain  in  the  heart. 
To  extract  larger  foreign  bodies,  the 
heart  must  be  exposed.  V.  Oppcl  (Ar- 
chiv  f.  klin.  Chir.,  Ixiii,  No.  1,  1901). 
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A  review  of  cases  of  stab  wounds  of 
the  heart  justifies  the  following  conclu- 
sions:— 

1.  The  time  has  arrived  when  a  wouiul 
of  the  heart  should  be  operated  on  with 
as  little  hesitation  as  a  wound  of  the 
brain,  with  the  expectation,  under  cor- 
responding conditions,  of  getting  equally 
good  results.  The  mortality  must  inev- 
itably be  high, — not  from  the  operation, 
but  from  the  injury, — especially  if  all 
cases,  including  desperate  ones,  be  un- 
dertaken. Selection  of  cases  who  have 
survived  five  or  more  hours  after  receiv- 
ing the  wound  would  give  a  good  per- 
centage of  recoveries,  but  such  selection 
is  not  to  be  recommended. 

2.  In  all  cases  of  wounds  in  the  region 
of  the  heart,  with  symptoms  threatening 
life,  an  exploratory  operation  should  be 
done  by  making  an  osteoplastic  flap  by 
dividing  the  fourth  and  fifth  costal  car- 
tilages at  their  attachments  to  the 
sternum  and  the  ribs  about  one  inch  ex- 
tenial  to  their  attachment  to  the  carti- 
lage, somewhat  according  to  the  method 
of  Roberts.  This  flap  turned  up  as  a 
door  on  a  hinge  gives  a  good  view  of  the 
pericardium  and  can  easily  be  enlarged 
upward  if  more  room  is  required. 

3.  While  early  and  speedy  operation 
is  often  essential  to  success,  yet  the  im- 
portance of  asepsis  cannot  be  too 
strongly  emphasized  on  account  of  the 
great  danger  of  pericarditis  and  empy- 
ema. If  there  has  been  ravich  haemor- 
rhage a  quantity  of  physiological  salt 
solution,  approximately  equal  in  amount 
to  the  blood  lost,  should  be  injected  into 
a  vein  while  the  surgeon  is  operating  on 
the  heart  if  it  has  not  been  done  sooner. 
George  Tully  Vaughan  (Medical  News, 
Dec.  7,  1901). 

Foreign  Bodies  in  the  Heart. — As  a 
rule,  the  lodgment  of  a  foreign  body  in 
the   pericardium   or  heart,   whether   by 
trauma  or  ulceration,  is  rapidly  and  ir- 
retrievably   fatal.      Exceptionally,    how- 
ever, some  individual  evidences  this  con- 
dition  nnconseiously  for  a  number   of 
years,  and  dies  of  intercurrent  disease. 
[Beer     (Cincinnati    Lancet-Clinic,    xi, 
490,  '98)  reports  an  autopsy  on  the  body 
of  a  veteran  of  the  Civil  War  who  had 


carried  a  bullet  in  the  wall  of  his  heart 
for  thirty-seven  years  without  a  symp- 
tom. 

Elmiger  (Allg.  Zeits.  f.  Psych.,  liv, 
1101,  '98)  reports  a  similar  case:  a  needle 
found  in  the  heart-wall  three  years  after 
it  was  forced  into  the  chest.  Lewis  A. 
Stimson  and  Edward  L.  Kkyes,  Jr.] 

In  general,  the  prognosis  is  quite  as 
fatal  as  for  other  wounds  of  the  heart. 

The  heart  sometimes  tolerates  foreign 
bodies  very  well,  and  again  a  slight  in- 
jury proves  fatal.  Among  foreign  bodies 
found  in  this  organ,  besides  bullets  and 
needles,  which  are  the  most  common,  are 
splinters  of  wood,  fish-bones,  etc.  Even 
the  ubiquitous  hat-pin  has  been  discov- 
ered (Laugier).  Bullets  have  been  found 
capsulated  in  the  heart  for  many  years; 
in  the  right  ventricle  six  years  (La- 
tour)  ;  in  the  wall  of  the  ventricle 
for  twenty  years  (Balch) ;  and  for  no 
less  than  fifty  years  in  the  pericardial 
sac.  It  must  be  observed  in  passing, 
however,  that  these  were  the  old-fash- 
ioned round  balls;  few  conical  balls  will 
be  stopped  by  the  heart,  and  still  fewer, 
if  any,  of  the  most  recent  projectiles  of 
small  calibre  and  extreme  penetration. 
The  extent  of  the  wound  does  not 
seem  to  bear  any  decided  relation  to  the 
duration  of  life,  for  while  Steiner's  ex- 
periments seem  to  prove  that  simple 
puncture  by  a  needle  is  not  very  dan- 
gerous, yet  several  cases  are  on  record 
of  immediate  death  resulting  from  needle 
wounds,  accidental,  homicidal,  or  other- 
wise. Again,  in  the  cases  where  recovery 
took  place  the  damage  was  much  greater 
than  any  that  could  be  inflicted  by  a 
needle.  In  Brugnoli's  case  the  mitral 
valve  was  implicated;  in  Conner's  case, 
one  cusp  of  the  aortic  valve;  yet  the 
patients  survived  for  years.  Editorial 
(Jour.  Amer.  Med.  Assoc,  June  13,  '96). 

Injuries  to  the  Mediastinum  and  Tho- 
racic Vessels. — Earely  existing  alone, 
these  injuries  often  complicate  injuries 
of  the  heart  or  lung,  obscuring  their 
symptoms  and  depressing  the  prognosis. 
When  the  great  vessels  are  injured,  im- 
mediate and  fatal  hEemorrhage  results. 
Such    later    complications    as    aneurism 
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and  mediastinal  abscess  have  been  de- 
scribed elsewhere. 

Wounds  of  the  thoracic  duct,  while 
they  prove  fatal  through  leakage  of  the 
chyle,  are  said  to  heal  if  the  duct  is  not 
completely  divided  on  account  of  the 
unusual  elasticity  of  its  walls. 

Reports  of  9  cases  of  wounds  of  the 
thoracic  duct  have  been  collected  from 
literature.  Personal  case  which  occurred 
during  a  secondary  operation  for  re- 
moval of  cancerous  glands  in  the  neck. 
As  a  rule,  the  thoracic  duct  lies  be- 
yond the  reach  of  operative  injury.  The 
most  important  anomaly  from  a  surgical 
stand-point  is  an  arching  of  the  duct 
high  up  into  the  neck. 

The  treatment  of  injuries  to  the  tho- 
racic duct  occurring  during  operation, 
may  be  summed  up  as  follows: — 

"A^Tien  working  near  the  duct  all  visi- 
ble lymphatics  should  be  tied. 

"If  the  duct  itself  is  injured,  suture  is 
the  ideal  method."  If  this  is  impossible 
and  the  duct  wounded  seems  to  be  the 
main  branch,  a  provisional  ligature 
should  be  applied  and  the  wound  tam- 
poned with  gauze.  If  the  leakage  should 
become  uncontrollable  and  threaten 
starvation,  the  provisional  ligature 
should  be  tried.  H.  W.  Gushing  (Annals 
of  Surg.,  June,  '98). 

III.  Primary  Complications. 

Haemorrhage. 

Vaiueties. — 1.  Exlernal  hamorrhage. 
— This  merits  no  extended  notice.  Ex- 
ternal ha3morrhage,  whether  slight  or 
profuse,  may  come  from  a  visceral  in- 
jury, quite  as  internal  haemorrhage  may 
come  from  a  parietal  vessel. 

2.  Internal  Hemorrhage. — The  blood 
may  be  effused  into  (o)  the  bronchi 
[causing  ha;moptj'sis],  (6)  the  pleura 
[ha^motliorax],  (c)  the  pericardium 
[hajmopcrieardium],  and  (d)  the  medi- 
astinum [ha'momediastinum].  Any  or 
all  of  these  manifestations  of  bleeding 
may  result  from  a  single  injury. 

Symptoms.  —  The  general  symptoms 
of  internal  haemorrhage  are  the  symp- 


toms of  a  rapid  loss  of  blood  plus  those 
of  the  attendant  shock,  viz.:  collapse, 
usually  syncope,  with  ever-increasing 
ansmia  and  progressive  weakening  of 
the  pulse,  in  spite  of  the  most  energetic 
stimulation.  To  this  not  overdefinite 
clinical  picture  are  added,  when  the 
hseniorrhage  is  intrathoracic,  certain 
characteristic  physical  signs.  An  hcB- 
moptysis  is  the  most  frequent,  and  the 
most  notable  evidence.  It  may  be  dis- 
tinguished from  hsematemesis  by  the 
presence  of  rales  in  the  bronchi  of  the 
affected  lung  (perhaps  in  both),  the  his- 
tory of  injury  to  the  chest,  and  the  light 
color  of  the  blood  as  well  as  its  admixt- 
ure with  air.  Rwmolhorax  stands  next 
in  importance.  It  produces  the  same 
ph3'sical  signs  as  pleiirisy  with  effusion 
(which  see),  unless  there  is  a  simulta- 
neous irruption  of  air  into  the  pleural 
cavity,  in  which  case  the  signs  are  those 
of  pneumohfemothorax  (see  below). 
Hcemopericardium  increases  the  area  of 
cardiac  dullness  and  interferes  with  the 
action  of  the  heart  quite  as  a  serous  peri- 
carditis does.  Finally  hwmomediastinum 
produces  physical  signs  similar  to  those 
of  abscess  (see  Mediastinum). 

Diagnosis. — The  diagnosis  is  rarely 
doubtful.  It  may  always  be  settled  by 
paracentesis  of  the  pericardium  or 
pleura  (see  below).  But  the  point  of 
origin  of  the  hemorrhage  may  be  diffi- 
cult to  determine.  On  this  point  a  few 
fundamental  rules  may  be  laid  down. 

1.  If  there  is  hajmoptysis,  there  are 
usually  more  rales  in  the  injured  lung 
tlian  in  the  sound  one. 

2.  If  there  is  lurmothorax  or  pncumo- 
liajmothorax  without  haemoptysis,  the 
lung  is  intact  and  the  bleeding  parietal 
usually. 

3.  Ila'niopcricurdinm  is  no  proof  tliat 
the  heart  itself  is  wounded. 

•1.  Never   remain    in    doubt    whether 
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there  is  bleeding  in  the  chest-wall.  Be 
assured  by  actual  inspection  that  there 
is  no  heemorrhage  from  an  intercostal 
or  an  internal  mammary  artery,  even  en- 
larging the  flesh  wound  for  that  purpose; 
for  death  has  occurred  too  often  from 
such  heemorrhage,  which  may  perfectly 
well  be  controlled. 

Etiology.  —  The  cause  of  the  great 
loss  of  blood  is  in  all  cases  the  same. 
While  clotting  is  retarded  or  entirely 
prevented  by  the  incessant  movements 
of  the  chest  and  the  organs  within  it, 
the  blood  is  actually  sucked  from  the 
vessel  by  the  aspiration  of  the  intratho- 
racic tension.  The  effect  of  this  aspira- 
tion is  of  no  great  importance  when  the 
bleeding  is  into  the  pericardium  or  the 
mediastinum;  but  it  plays  an  important 
role  in  pleural  effusions,  the  tension  of 
the  normal  lung  and  the  size  of  the 
pleural  cavity  being  such  that  the  effu- 
sion of  blood  within  it  may  fill  half  the 
thorax  before  the  tension  is  equalized, 
and  having  gone  thus  far  it  is  liable  to 
go  still  farther  and  compress  the  heart 
and  the  other  lung. 

Complications. — Infection  of  the 
blood-clot  is  the  complication  most  to  be 
feared. 

Prognosis. — Small  effusions  of  blood 
become  encysted  and  are  gradually  ab- 
sorbed, leaving  behind  them  an  area  of 
pleura  (or  pericardium)  obliterated  by 
adhesive  inflammation.  Infection  is  in- 
frequent. Not  so,  however,  with  the 
more  considerable  effusions.  For  these 
the  danger  of  infection  is  paramount. 
It  threatens  from  all  sides;  from  the 
thoracic  wound,  from  the  bronchi 
(though  the  smaller  bronchi  are  germ- 
free),  from  any  inflamed  areas  in  the 
lung  (and  inflammation  of  a  lacerated 
lung  is  common),  possibly  from  the 
blood — and  the  bacteria,  once  intro- 
duced,    demand     no     better     culture- 


medium;  hence  an  empyema  of  sud- 
den onset  (see  below).  But  infection 
may  be  averted.  Then  the  blood  is 
slowly  absorbed  as  such.  Clotting  seems 
not  to  occur  in  the  pleura  of  man. 

Treatment.  —  The  two  therapeutic 
indications  are  to  stop  the  bleeding  and 
to  prevent  infecton.  The  treatment  of 
cardiac  hfemorrhage  has  already  been 
described  (see  Section  II),  and  the  ne- 
cessity of  identifying  and  checking 
parietal  hemorrhage  has  been  insisted 
upon.  There  remains  hajmorrhage  from 
the  great  vessels  and  from  the  lung. 
For  the  former  nothing  can  be  done  be- 
yond keeping  the  patient  absolutely 
quiet,  using  morphine  liberally  to  that 
end,  and  possibly  by  the  use  of  gelatin 
in  1-per-cent.  solution  hypodermically 
or  in  the  rectum.  For  haemorrhage  from 
the  lung  the  same  expectant  course  is 
probably  the  best,  though  venturesome 
surgeons  would  have  us  cut  down  upon 
and  pack  the  visceral  wound.  To  per- 
form this  operation  through  an  exten- 
sive wound  in  the  side  is  all  very  well; 
but  to  make  the  wound  is  asking  too 
much  of  the  patient's  strength.  If  left 
to  itself  the  lung  will  continue  to  bleed 
until  it  has  completely  retracted,  unless 
there  are  adhesions,  and  the  pleura  is 
full  of  blood.  The  tension  of  the  blood 
in  the  pleura  will  then  tend  to  compress 
the  lung,  and  thus  to  favor  clotting, 
aided  by  the  syncope  into  which  the  pa- 
tient has  fallen.  To  hasten  this  syncope 
by  venesection,  thereby  drawing  the 
blood  of  a  patient  who  is  already  bleed- 
ing dangerously,  is  a  quaint  custom  ap- 
proved by  certain  English  writers.  It 
is  safer  to  wait,  though  perhaps  "splint- 
ing" the  lung  by  the  injection  of  air 
into  the  pleura  might  occasionally  be 
beneficial  (see  below). 

When  the  wound  of  the  lung  is  giving 
only    slight    haemorrhage,    the    external 
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wound  should  be  closed  with  gauze  and 
the  physical  signs  of  bleeding  should  be 
watched  for.     When  the  haemorrhage  is 
more  marked,  the  chest  is  to  be  opened, 
a  small  drainage-tube  inserted,  and  the 
admission  of  air  regulated  according  to 
the  difficulty  of  respiration  in  the  patient. 
When  the  htemorrhage  is  large  and  its 
symptoms  alarming,  the  chest  should  be 
opened    and    a    large    drainage-tube    in- 
serted so  as  to  form  a  rapid  and  com- 
plete  pneumothorax,   and   at   the   same 
time,  when  necessary,  salt  solution  should 
be  injected  into  a  vein.     When  this  does 
not  control  the  hsemorrhage,  one  or  more 
ribs  are  to  be  resected  and  the  bleeding 
radically  dealt  with.     In  severe  haemor- 
rhage from   a   lung,  the   first  object  of 
treatment  should  be  to  get  pressure  on 
that   lung.     By   opening   the    chest,   air 
will    do   this    as    well    as    blood    in    the 
pleura ;    it  will  do  it  instantly  instead  of 
waiting  until  a  sufficient  amount  of  blood 
has  been  poured  out;    it  will  save  to  the 
patient   the   amount  of   blood  necessary 
to  exert  this  mechanical  pressure;   it  will 
permit  the  vessels  to  close  by  clots;    and 
the  remote  benefits  are  that  it  eliminates 
the  dangers  of  a  pyothorax  or  of  univer- 
sal adhesions  of  the  pleura.     The  danger 
from   engorgement  of  the   right  side   of 
the  heart  must  be  slight  where  the  pa- 
tient has  lost  much  blood.     Because   it 
is  a  great  danger  in  a  full-blooded  dog  is 
no  reason  why  it  should  be  so  in  an  ex- 
sanguined   man,   for   the   conditions   are 
different    and    the    cases    not    parallel. 
These  are  personal  views,  and  are  not 
indorsed   by   the   majority   of   surgeons, 
but  they  are  the  result  of  experience,  and 
seem  logical  and  correct.    R.  G.  le  Conte 
(I'hila.  Med.  .Jour.,  Apr.  14,  1900). 
The  second  point,  the  prevention  of 
infection,  is  readily  attended  to.     The 
external  wound  must  be  thoroughly  irri- 
gated with  boiled  water,  normal  salt  so- 
lution, or  even  unboiled,  clean  water,  if 
nothinjr  else  is  to  be  had,  and  sutured 
tightly  in  layers,  if  small;    in  any  case 
covered  with  an  aseptic  dressing.     No 
strong  antiseptics  may  l)e  allowed  about 
the  wound,  lest  they  leak  into  the  pleura 
and  there  prove  irritating. 


As  the  case  progresses  two  indications 
for  drawing  off  the  fluid  from  the  chest 
may  arise, — a  progressive  rise  of  tem- 
perature, namely,  and  increasing  dysp- 
noea,— the  one  indicating  infection,  the 
other  pressure.  Paracentesis,  the  origi- 
nal wound  being  left  undisturbed,  is  tlie 
best  way  to  meet  either  indication.  If 
the  quantity  of  fluid  is  large  it  should 
be  drawn  off,  a  pint  at  a  time,  at  several 
sittings.  Moreover  the  operation  should 
be  deferred  as  much  as  possible,  for 
within  the  first  eight  or  ten  days  there  is 
danger  of  secondary  haemorrhage  if  the 
lung  is  relieved  of  the  pressure  upon  it. 
When  the  fluid  withdrawn  from  the 
pleura  contains  bacteria  no  more  than 
temporary  relief  from  infection  may  be 
expected,  and  as  soon  as  the  tempera- 
ture begins  to  ascend  again  permanent 
drainage  must  be  established  either  by 
reopening  the  old  wound  or  making  a 
new  one  (see  Empyema).  But  when  the 
fluid  is  aseptic  and  the  fever  continues 
in  spite  of  paracentesis  the  inflammation 
is  presunialjly  confined  to  the  lung.  Yet 
it  must  not  be  forgotten  that  empyema 
may  occur  even  after  the  pleura  has 
been  emptied. 

If  at  the  cud  of  twenty  days  there  is 
still  fluid  in  the  pleural  cavity  para- 
centesis should  be  performed. 

Pneumothorax. 

Symttoms. — The  symptoms  are  quite 
the  same  whether  the  pneumothorax  is 
traumatic  or  "spontaneous":  i.e.,  caused 
by  the  rupture  of  a  tubercular  cavity 
into  the  pleura.  There  is  a  sudden, 
sharp  pain  in  the  chest,  followed  by  col- 
lapse, more  or  less  severe.  Even  though 
the  shock  be  slight,  the  respiration  and 
pulse  are  irregular  and  feeble.  The  af- 
fected side  moves  little  or  not  at  all  with 
respiration.  The  heart  is  displaced 
toward  the  sound  side.  Vocal  fremitus 
is  diminished   or  absent,  and   the   per- 
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eussion-note  usually  tympanitic  or  am- 
phoric. The  voice  and  breathing  are 
cavernous,  amphoric,  or  absent.  If  the 
external  wound  is  patent  there  is  "trau- 
matopnoea":  i.e.,  breathing  through  the 
wound. 

Complications. — Simple  pneumotho- 
rax is  exceedingly  rare.  There  is 
usually  serum,  pus,  or  blood  in  the 
pleura  as  well  as  the  fluid.  In  trau- 
matic cases  the  condition  is  practically 
alwaj's  one  of  hffiinopneumothorax.  The 
signs  of  haemothorax  may  be  obtained  in 
the  lower  part  of  the  pleura,  the  signs 
of  pneumothorax  above,  and  such  spe- 
cial signs  as  succussion  and  metallic 
tinkle  between  the  two  (less  clearly  in 
hsemopneumothorax  than  in  hydropneu- 
mothorax). 

Subcutaneous  emphysema  is  rather  an 
associated  condition  than  a  complica- 
tion. 

Pathology. — Pneumothorax,  like  hy- 
drothorax,  is  produced  by  the  elasticity 
of  the  lung,  which  tends  to  retract  upon 
itself  toward  its  hilum  as  the  air  rushes 
into  the  pleura.  In  traumatic  cases  the 
pleura  is  usually  free  from  adhesions 
and  the  pneumothorax  a  complete  one, 
the  empty  lung  being  surrounded  on  all 
sides  by  air.  The  loss  of  the  use  of  one 
lung  and  the  upset  in  the  equilibrium 
of  thoracic  pressure  accounts  for  the 
marked  disturbance  of  pulse  and  breath- 
ing. 

If  the  opening  into  the  pleura, 
whether  pulmonary  or  parietal,  heals, 
the  lung  expands  as  the  air  in  the  pleu- 
ral cavity  is  absorbed.  If  the  opening 
does  not  heal,  the  lung  expands  more 
slowly  by  a  species  of  capillary  adhesion 
to  the  parietal  pleura,  aided  by  the  vary- 
ing intrapulmonary  pressure  of  respira- 
tion. 

Prognosis. — An  uncomplicated  pneu- 
mothorax usually  progresses  toward  re- 


covery without  accident.  Death  may, 
however,  occur  from  the  initial  shock  or 
from  the  associated  haemothorax,  and 
the  favorable  progress  may  be  inter- 
rupted by  the  occurrence  of  subcutane- 
ous emphysema  or  dyspnoea,  indicative 
of  pressure.     Suppuration  is  rare. 

Treatment. — Pneumothorax  usually 
requires  no  special  treatment.  To  re- 
lieve pressure  or  to  prevent  progressive 
emphysema  paracentesis  or  drainage 
may  be  resorted  to. 

In  pneumothorax  the  importance  of 
respiratory  quietude  and  the  advantage 
of  removing  the  gas  under  the  same  cir- 
cumstances as  one  would  a  liquid  effu- 
sion are  insisted  upon.  Foxwell  (Brit. 
Med.  Jour.,  Apr.  25,  "9G). 

The  best  treatment  of  pneumothorax 
is  by  means  of  a  tube  or  cannula  with  a 
valve  opening  only  from  within  outward. 
By  this  means  air  issues  only  during  ex- 
piration, and  none  enters  the  pleural 
cavity  during  inspiration;  hence  the  air 
is  gradually  removed.  This  method  of 
treating  pneumothorax  is  not  only  safer 
than  thoracentesis,  but  more  efficacious. 
D'Alessandro  (Gaz.  degli  Osp.  e  delle 
Clin.,  Feb.  7,  '97). 

Thirteen  eases  of  empyema  and  pneu- 
mothorax treated  by  permanent  drain- 
age.   Five  cases  were  cured,  0  died,  and  2, 
the    latter    tuberculous,    improved,    but 
subsequently  showed  amyloid  degenera- 
tion.    The  appearance  of  foetid  pus  re- 
quires immediate  thoracotomy.     Perma- 
nent drainage  is  most  valuable  in  recent 
cases,  though  it  is  often  successful  in  the 
latter  forms.     K.  Pitchier    (Dcut.  Arch, 
f.  klin.  Med.,  Dec.  22,  '97). 
Subcutaneous    Emphysema.  —  Subcu- 
taneous  emphysema   appears   as   an   ill- 
defined  cedematous  swelling  which  pits 
under  pressure,  imparting  to  the  finger 
a  fine  crackling  sensation. 

After  rupture  of  the  lung  it  rarely  ap- 
pears unless  there  is  pneumothorax. 
The  emphysema  first  appears  at  the  root 
of  the  neck  about  the  trachea  and  great 
vessels,  reaching  there  along  the  bron- 
chi, trachea,  and  vessels  from  the  pleura. 
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It  also  infiltrates  the  tissues  about  any 
wound  in  the  parietal  pleura. 

After  wounds  of  the  lung  there  is 
often  an  infiltration  of  air  about  the  ex- 
ternal wound,  and  this  is  especially 
liable  to  occur  if  the  wound  is  small  or 
roughly  sutured  so  that  the  air  may,  by 
the  variations  of  intrathoracic  pressure, 
l)e  forced  into  the  deeper  tissues,  but  not 
through  the  skin. 

Subcutaneous  emphysema  is  rarely  a 
matter  of  any  moment.  It  is  usually 
slight  in  extent  and  quickly  absorbed. 
It  rarely  ends  in  suppuration.  But  if 
the  laceration  in  the  lung  acts  in  a  valvu- 
lar manner,  pumping  air  into  the  lung 
with  each  inspiration  and  allowing  none 
to  escape  with  expiration,  the  emphy- 
sema may  spread  over  all  the  thorax, 
even  over  the  whole  body,  in  which  case 
the  danger  is  from  suffocation.  The 
treatment  is  multiple  incisions.  At  the 
same  time  the  intrathoracic  pressure 
must  be  relieved  by  paracentesis  or 
drainage. 

IIerxia  of  the  Lung.  —  Hernia  of 
the  lung  (pneumocele)  occurs  either 
through  a  wound  in  the  thorax  or  in  a 
yielding  scar. 

Wlien  it  occurs  in  a  wound,  the  lacer- 
ation of  the  thorax  is  usually  extensive 
and  the  lung  unharmed.  In  the  flutter- 
ing, irregular  motions  of  the  lung,  its 
edge  is  protruded  through  the  wound 
and  then  caught.  Unless  it  slips  back 
or  is  replaced  it  soon  becomes  cederaatous 
and  subseijuently  hardened,  perhaps 
gangrenous. 

The  subcutaneous  form  of  hernia  is 
apparently  always  reduciljle. 

Treatment.  —  AVhen  the  hernia  is 
througli  a  wound  its  reduction  must  first 
lie  attempted.  If  this  fail,  or  if  the  lung 
become  gangrenous,  it  must  1)6  cut  away 
with  the  thermocautery  or  allowed  to 
plough  away. 


The  other  variety  may  be  reduced  and 
held  in  place  by  a  pad  or  a  broad  belt. 

IV.  Foreign  Bodies  in  the  Chest. — 
Foreign  bodies  in  the  heart  and  peri- 
cardium have  already  received  mention. 

The  foreign  bodies  in  the  chest  pro- 
duce no  very  characteristic  symptoms. 
Their  presence  is  usually  suspected  from 
the  history,  a  history  of  inhaling  some 
object  (see  Trachea,  Foreign  Bodies 
in),  ulceration  from  the  oesophagus,  or 
a  wound  of  the  chest.  The  last  class 
alone  concerns  us.  These  foreign  bodies 
— bullets,  fragments  of  bone,  splinters  of 
wood,  shreds  of  clothing- — are  often 
either  unsuspected  or  inaccessible.  If 
they  can  be  removed  from  the  wound 
without  probing  they  had  best  be  ex- 
tracted at  once.  If  left  in  situ,  whether 
in  the  chest-wall,  the  mediastinum,  the 
lung,  or  the  pleura,  they  may,  if  clean, 
become  capsulated  and  never  be  heard 
from,  though  more  frequently  they  be- 
come infected  and  set  up  suppurative  or 
gangrenous  inflammation,  such  as  em- 
pyema or  abscess,  or  gangrene  of  the 
lung.  When  such  complications  occur 
after  a  wound  of  the  chest,  the  possi- 
bility that  they  are  caused  by  a  foreign 
body  may  often  only  be  excluded  by  the 
use  of  the  x-rays.  The  treatment  is  ex- 
traction of  the  object  by  thoracotomy  or 
pncumotomy,  and  subsequent  drainage. 

V.  Secondary  Complications. 

Mural  Suppuration.  —  The  various 
forms  of  superficial  thoracic  suppuration 
are  more  distinctive  in  their  nomen- 
clature than  in  anything  else.  The 
"diffuse  phlegmon  of  the  thorax"  is  a 
low-grade  infection  occasionally  seen  in 
the  cachectic  or  m.oribund.  "Subplcural 
abscess"  (peripleuritis)  appears  as  a  deep- 
seated  abscess  between  or  beneath  the 
ribs.  It  simulates  sacculated  empyema. 
Its  etiology  is  obscure.  Subpectoral  and 
axillar)'   abscesses   are   common.     They 
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require  prompt  incision.  The  focus  of 
suppuration  may  be  deeply  seated. 

Xecrosis. — Necrosis  of  the  ribs  and 
sternum  is  rare,  unless  the  fragment  of 
bone  is  entirely  separated  from  its  peri- 
osteum and  the  rest  of  the  bone.  Ex- 
traction of  dead  bone  is  simple. 

Pleurisy  and  Empyema.  —  Inflam- 
mation of  the  pleura  is  one  of  the  com- 
monest among  the  secondary  eiiects  of 
trauma  to  the  thorax.  Dry  pleurisy  or 
pleurisy  with  effusion  follows  nearly  all 
severe  contusions.  The  effusion  pro- 
voked by  wounds  or  by  hemothorax  is 
unimportant,  and  the  ultimate  adhesions 
have  no  peculiar  significance. 

Traumatic  empyema  usually  follows 
ha?mothorax  (which  see).  Though  the 
onset  is  acute,  the  febrile  stage  may  pass 
over,  though  the  pus  remains  in  the 
chest,  causing  some  dyspncea  and  a 
chronic  toxaemia. 

In  the  treatment  of  traumatic  em- 
pyema prophylaxis  by  the  removal  of 
hemothorax  as  soon  as  the  wound  in  the 
lung  is  healed  is  of  prime  importance. 
Beyond  this  the  treatment  is  that  of  any 
other  form  of  empyema  (see  Empyema). 

Bronchitis  and  Pneumonia. — Bron- 
chitis is  almost  as  frequent  a  complica- 
tion of  injury  to  the  lung  as  pleurisy. 
It  appears  early,  and  may  run  into 
broncho-pneumonia  or  oedema:  two  ex- 
tremely grave  complications.  Lobar 
pneumonia  following  traumatism  is  a 
clinical  curiosity  (see  Bronchitis  and 
Pneumonia). 

Gangrene  of  the  Lung,  etc. — Gan- 
grene of  the  lung  may  occur  in  a  por- 
tion of  the  lung  cut  off  from  its  blood- 
supply,  but  it  is  oftener  an  infective 
process  about  a  foreign  body  (see  Pul- 
monary Gangrene).  Abscess  of  the 
lung  is  also  usually  caused  by  a  foreign 
body  (see  Pulmonary  Abscess). 
(Edema  of  the  lung  and  hypostatic  con- 


gestion are  terminal  phases,  related  more 
directly  to  the  weakness  of  the  patient 
than  to  the  injury. 

Pericarditis,  Endocarditis,  and 
Mediastinal  Abscess. — These  subjects 
have  been  treated  elsewhere. 

VI.  Operations  upon  the  Thorax. 

Paracentesis  (Thoracentesis; 
Tapping,  or  Aspiration  of,  the 
Chest).  —  This  operation  consists  in 
puncture  of  the  pleura  or  a  cavity  in 
the  lung  and  aspiration  of  its  contents. 

Paracentesis  may  be  used  as  a  diag- 
nostic measure  to  determine  the  pres- 
ence or  quality  of  fluid  in  the  pleura  or 
lung,  or  as  a  therapeutic  agent.  The 
therapeutic  indications  are: — 

1.  Pleurisy  with  effusion,  as  soon  as 
the  fluid  has  reached  the  augle  of  the 
scapula. 

2.  Hemothorax,  as  soon  as  the  danger 
of  secondary  hemorrhage  has  passed. 

3.  Empyema.  Paracentesis  confirms 
the  diagnosis,  but  is  rarely  curative,  even 
in  children. 

The  Operation  (see  Empyema,  Treat- 
ment). 

Incision  and  Drainage  (Thoracot- 
omy).— This  is  a  more  formidable  opera- 
tion than  paracentesis,  and  requires  the 
preparations  and  asepsis  usual  in  a 
major  operation.  The  operation  is  in- 
dicated for  pleurisy  with  effusion  when 
repeated  tappings  have  failed  to  cure, 
and  in  empyema  almost  always. 

The  following  rules  may  be  borne  in 
mind: — 

1.  Local  is  safer  than  general  anes- 
thesia. 

2.  In  selecting  the  site  of  incision 
little  stress  need  be  laid  on  "dependent" 
points  which  do  not  remain  dependent 
in  a  patient  tossing  about  in  bed. 

3.  Eesection  of  a  rib  is  good  routine 
practice,  though  children  usually  do  as 
well  without  it. 


THORAX  AXD  THORACIC  VISCERA.    OPERATIONS  UPOM  THORAX. 


175 


4.  Any  sudden  cyanosis  or  attack  of 
dyspncEB  occurring  before  the  pleura  has 
been  incised  is  an  indication  for  immedi- 
ate incision  to  relieve  tension.  If  this 
fails,  or  the  attack  occurs  after  the  pleura 
has  been  incised,  roll  the  patient  over, 
bringing  his  normal  lung  uppermost. 

[I  once  nearly  lost  a  case  who  (having 
been  given  ether)  was  placed  in  bed  after 
operation  lying  on  his  sound  side.  Res- 
piration grew  rapidly  feebler;  but  when 
apparently  at  his  last  gasp  he  was  turned 
over  and  immediately  rallied.  Edward 
L.  Ketes,  Jr.] 

5.  Never  irrigate  the  pleural  cavity  at 
the  time  of  operation  except  in  putrid 
or  gangrenous  eases,  nor  after  operation 
unless  the  patient  is  losing  ground. 

Thoracoplasty. — See  Empyema. 

Posterior  Thoracotomy. — The  pur- 
pose of  this  operation  is  the  removal  of 
tumors  from  the  posterior  mediastinum, 
or  the  extraction  of  foreign  bodies 
lodged  in  the  bronchi  or  the  oesophagus 
aljove  the  ninth  rib.  The  operation  has 
been  performed  only  a  few  times,  usually 
for  obstruction  of  the  right  bronchus 
(opposite  the  angle  of  the  fifth  rib,  on  a 
level  with  the  tip  of  the  spine  of  the 
fourth  dorsal  vertebra).  A  musculo- 
cutaneous flap  covering  three  ribs  is 
turned  back  toward  the  spine.  A  seg- 
ment of  the  central  rib  is  resected  with 
a  chain-saw,  great  care  being  taken  not 
to  injure  the  pleura.  The  two  adjacent 
arteries  are  then  tied,  and  the  upper  and 
lower  ribs  resected  and  turned  back  with 
the  soft  parts.  The  pleura,  thus  ex- 
posed, is  pulled  away.  The  oesophagus 
is  then  recognized  by  a  bougie  inserted 
into  it,  the  bronchus  by  its  incomplete 
rings  of  cartilage.  An  electric  head- 
light enables  the  operator  to  see  the  bot- 
tom of  the  deep  hole.  The  foreign  l)ody 
or  tumor  is  seized  and  removed,  drain- 
age is  inserted,  and  the  wound  dressed 
aseptically. 


The  operation  is  rarely  indicated  and 
still  more  rarely  successful. 

Pneumotomy.  —  Paracentesis  of  the 
lung  for  the  purpose  of  aspirating  pus 
or  of  injecting  antiseptics  is  to  be  con- 
demned. Paracentesis  for  diagnosis,  but 
incision  always  for  treatment. 

For  hydatid  cysts  and  localized  gan- 
grene or  abscess,  especially  if  caused  by 
foreign  bodies,  the  operation  is  clearly 
indicated  as  the  only  probable  means  of 
relief  from  a  condition  always  serious 
and  usually  fatal.  The  operation  has 
also  been  performed  for  the  drainage  of 
tubercular  and  bronchiectatic  cavities. 
In  the  latter  class  it  has  been  fairly  suc- 
cessful when  the  single  suppurating 
cavity  constituted  practically  the  whole 
disease;  but  in  tuberculosis  the  wide 
distribution  of  the  lesions,  as  well  as  the 
unfavorable  reaction  of  the  disease  to 
stimulation,  forbid  any  operative  inter- 
ference. 

The  Operatiox. — The  scat  of  disease 
having  been  determined  by  the  physical 
signs  and  aspiration,  the  superficial  tis- 
sues are  divided  and  one  or  more  ribs 
resected,  great  care  being  taken  to  avoid 
injuring  the  pleura  until  it  has  been  ex- 
posed. If  adhesions  are  present  the 
knife  is  discarded  and  the  pleura  and 
lung  incised  with  the  actual  cautery 
heated  to  a  dull-red  glow.  The  seat  of 
disease  is  thus  freely  laid  open  and  the 
patient  rolled  over  to  encourage  outflow 
of  its  contents.  Drainage  by  gauze  and 
tubes  is  established  and  hemorrhage 
checked  by  pressure. 

In  case  the  pleural  adhesions  are  ab- 
sent the  operation  is  much  more  diflicult 
and  the  prospect  poor.  Not  only  may 
the  sudden  influx  of  air  carry  off  the 
patient  in  shock,  but  incision  and  drain- 
age of  the  fluttering  lung  is  extremely 
difTicult.  Suturing  the  lung  to  the 
clicst-wall  as  a  preliminary  to  incisioiv 
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of  the  pleura  is  no  simple  matter,  and 
does  not  prevent  partial  pneumothorax. 

Irrigation  of  a  cavity  in  the  lung  is 
liable  to  drown  the  patient. 

Pneumectomy.  —  Eabbits  have  sur- 
vived complete  extirpation  of  a  lung. 
Man  has  not.  The  excision  of  tumors 
and  tubercular  foci  has  been  practiced 
along  the  same  lines  as  pneumectomy. 
But,  to  dismiss  the  subject  briefly, 
tumors  are  either  benign  or  malignant. 
If  benign  they  require  no  interference; 
if  malignant  they  cannot  be  entirely  re- 
moved. As  for  tuberculosis,  Koenig 
says:  "To  perform  such  an  operation 
the  surgeon  must  ignore  absolutely  all 
his  knowledge  of  pathology"'  (Peyrot). 

Inflation  of  the  Pleura. — Inflation  of 
the  pleura  with  nitrogen-gas  to  "splint" 
the  tuberculous  lung  has  been  recom- 
mended as  a  cure  by  Dr.  Murphy,  of 
Chicago.  The  technique  is  that  of  para- 
centesis, mutatis  mutandis.  Nitrogen- 
gas  is  used,  since  it  remains  in  the  chest 
unabsorbed  for  weeks,  while  other  gases 
are  absorbed  in  a  few  days. 

[I  learn  from  Dr.  J.  Edward  Stubbert 
that  he  has  been  very  successful  in  check- 
ing severe  hsemoptysis  by  inflation  of 
the  pleura.     Edward  L.  Keyes,  Jr.] 

Paracentesis  Pericardii. — Puncture  of 
the  pericardium  is  usually  performed 
in  the  fifth  left  intercostal  space  two 
inches  from  the  border  of  the  sternum, 
in  order  to  avoid  the  internal  mammary 
artery.  The  preparations  are  the  same 
as  for  thoracentesis;  but  the  needle  is 
only  plunged  into  the  muscle,  and  then 
introduced  slowly  until  the  pericardium 
is  reached.  While  the  fluid  flows  away 
a  finger  is  kept  on  the  pulse,  and  the 
tapping  interrupted  or  stopped  if  the 
heart's  action  becomes  weak  or  irregular. 
Aspiration  should  not  be  employed. 

Indications. — Interference  with  the 
heart's  action  by  serous  pericarditis  calls 
for  paracentesis.    Hsemopericardium  and 


pyopericardium    demand    pericardotomy 
(see  Pericardium). 

Pericardotomy. — The  incision  is  made 
in  the  fifth  left  space,  and  part  of  the 
rib  resected.  The  internal  mammary 
artery  must  be  respected.  Irrigation 
should  never  be  used. 

Puncture  of  the  Heart  (Paracentesis 
AuRicuLi).  —  This  operation  has  been 
performed  for  the  relief  of  congestion 
of  the  right  heart.  It  does  not  com- 
mend itself. 

Puncture  and  injection  of  stimulants 
into  the  wall  of  the  left  ventricle  is  re- 
puted to  have  revived  the  heart  after  it 
had  apparently  ceased  beating  in  alco- 
holics. In  such  a  case  there  is  little  to 
be  said  against  it. 

Suture  of  the  Heart.  —  The  prime 
requisites  for  success  in  this  operation 
are  speed  and  boldness.  As  soon  as  it 
is  determined  that  without  operation  the 
patient  will  die,  no  further  time  should 
be  wasted,  even  over  asepsis.  Operate  at 
once  or  not  at  all. 

List  of  11  instances  of  suture  of  car- 
diac   Avounds    collected     from    different 
sources.     Death   resulted   in  8,   and  the 
remaining  3   patients  recovered.     Death 
was  due  in  2  cases  to  great  loss  of  blood, 
and  in  4  cases  decided  symptoms  of  in- 
fection were  present.     Conclusions  as  to 
technique:    The  best  flap  for  abscess  is 
a  thoracic  trap-door  with  the  hinge  out- 
ward.    It  is  best  not  to  open  the  peri- 
cardium across  the  pleura,  but  to  care- 
fully  push   this   aside   laterally.     Inter- 
rupted  sutures  are,  as  a  rule,  best  for 
tlie   cardiac  wound   itself.     In   the  ma- 
jority of  cases  a  drain  is  not  needed  for 
either  the  pericardium  or  the  pleura.    F. 
Terrier  and  E.  Raymond  (Revue  de  Chir., 
Oct.,  1900). 
As  the  right  ventricle  passes  under  the 
sternum  at  each  systole,  the  best  incision 
is  Eydygier's  or  some  modification  of  it 
— across  the  sternum  and  an  inch  be- 
yond, just  above  the  third  rib.    From  the 
(left)  end  of  this  incision  an  oblique  cut 
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crosses  the  third,  fourth,  fifth,  and  sixth 
ribs  downward  and  outward.  Sternum 
and  ribs  are  divided,  the  flap  turned 
back,  the  internal  mammary  arteries  se- 
cured, and  the  pericardium  laid  open 
from  top  to  bottom  and  held  open  with 
clamps.  The  wound  in  the  heart  is  su- 
tured with  a  small  needle  and  fine  silk. 
The  sutures  are  passed  and  tied  during 
systole  and  must  not  pierce  the  endocar- 
dium. If  the  heart  falter  or  stop,  let  the 
operator  speed  the  more.  Finally  the 
pericardium  is  delicately  emptied  of 
clots,  sutured  roughly,  and  the  flap  re- 
placed. In  the  meanwhile  stimulation 
and  infusion  are  plied. 

Lewis  A.  Stimson, 
Edward  L.  Keyes,  Jr., 

New  York. 

THYMOL.— Thymol,  U.  S.  P.  (Thyme- 
camphor;  thymic  acid;  methyl-normal- 
propyl-phenol),  is  a  phenol  from  the 
volatile  oil  of  Thymus  vulgaris,  L.,  a 
garden-herb  indigenous  to  Europe,  but 
cultivated  elsewhere.  Thymol  occurs  in 
colorless,  translucent  crystals,  having  a 
thyme-like  odor,  and  a  pungent,  some- 
what caustic  taste.  It  is  soluble  in  alco- 
hol, ether,  chloroform,  carbon  disul- 
phide,  glacial  acetic  acid,  and  oils,  and  in 
1200  parts  of  water. 

The  oil  of  thyme  (oleum  thymi,  U.  S. 
P.),  often  misnamed  oil  of  origanum,  is 
a  volatile  oil  which  is  soluble  in  alcohol, 
ether,  chloroform,  and  in  carbon  di- 
sulphide,  and  possesses  antiseptic  and 
stimulating  jiroperties;  it  is  principally 
used  extoriuilly. 

Preparations  and  Doses. — Oleum 
thymi  (U.  S.  P.),  3  to  15  minims. 

Thymol  (TT.  S.  P.),  1  to  10  grains. 

Physiological  Action. — Thymol  para- 
lyzes the  terminal  sensory  nerves  of  the 
skin  and  mucous  membranes,  but  is  a 


local  irritant.  When  given  internally  in 
doses  of  20  to  30  grains,  per  diem,  it 
causes  a  sensation  of  epigastric  heat,  as- 
sociated sometimes  with  nausea  and 
vomiting,  but  more  generally  with 
abundant  diaphoresis,  tinnitus  aurium, 
deafness,  a  feeling  of  constriction  in  the 
forehead,  a  lowering  of  the  temperature, 
and  frequently  diarrhoea.  The  urine  is 
increased  in  quantity  and  becomes  olive- 
or  dark-  green  in  color,  3'ellowish  brown 
by  transmitted  light,  and  free  from  al- 
bumin; on  the  addition  of  the  tincture 
of  the  chloride  of  iron  it  becomes  cloudy 
and  grayish  white  in  color.  Violent 
delirium  has  occurred  several  times, 
marked  collapse,  and  in  one  case  (ty- 
phoid fever)  unconsciousness  with 
alarming  collapse.  The  continuous  use 
of  thymol  in  small  doses  appears  to  in- 
terfere in  some  way  with  nutrition,  so 
that  emaciation  results.  Kiissner  has 
found  that  thymol  has  the  power  of  dis- 
solving the  red  blood-corpuscles.  Thy- 
mol is  excreted  by  the  kidneys  partly  as 
thymol,  partly  as  thymo-hydrochinon 
united  with  sulphuric  acid,  and  partly 
as  chromogen,  which  is  probably  an  oxi- 
dation product  of  thymol,  and  partly  as 
some  acid  of  unknown  constitution  (F. 
Blum,  Deut.  med.  Woch.,  xvii,  '91). 

Thymol  lowers  arterial  tension  and 
reflex  action,  reduces  the  temperature, 
and  may  cause  fatal  coma.  The  nerve- 
centres  of  the  cord  arc  paralyzed  by  large 
doses. 

Poisoning  by  Thymol. — The  poisonous 
properties  of  thymol  have  Ixien  demon- 
strated by  the  experiments  of  B.  Kiiss- 
ner, who  found  that  when  given  to  dogs 
and  rabbits  by  the  stomach  the  poison 
acts  very  slowly  and  feebly,  by  reason  of 
its  slow  absorption,  but  that  when  in- 
jected into  the  circulation  it  produces 
death  by  respiratory  paralysis.  Coma  is 
developed  some  time  before  death,  and 
12 
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the  blood-pressure,  which  at  first  was 
maintained,  now  falls  steadily. 

The  treatment  of  poisoning  by  thymol 
consists  in  the  use  of  emetics  or  the 
stomach-siphon  to  evacuate  the  stomach 
and  the  employment  of  respiratory 
stimulants. 

Therapeutics. — Thymol  has  been  used 
as  an  antiseptic,  anthelmintic,  and  anti- 
pyretic. The  last  use  is  condemned  by 
H.  C.  Wood  and  others  on  account  of 
its  poisonous  properties.  Biilz  concludes 
that  thymol  is  much  less  certain  and 
more  dangerous  as  an  antipyretic  than  is 
salicylic  acid. 

Martime  commends  this  drug  as  an 
antiseptic  sedative  in  typhoid  fever,  in- 
testinal catarrh,  etc.,  30  grains  being  ad- 
ministered during  the  twenty-four  hours. 
This  use  of  thymol  is  indorsed  by  F.  P. 
Henry,  of  Philadelphia.  Gros  commends 
it  internally  in  diphtheria.  Kiissner  has 
used  thymol  (3  to  5  minims  of  a  1-per- 
cent, solution  three  times  a  day)  with 
advantage  in  diabetes,  vesical  catarrh, 
and  in  infantile  diarrhoea,  and  has  found 
that  inhalations  (1  to  1000)  diminish  the 
fever  and  expectoration  in  phthisis. 

Campi  has  used  thymol  with  success 
as  a  tseniacide.  Five  to  6  drachms  of 
castor-oil  are  given  at  bed-time,  and  the 
next  morning,  beginning  early,  10  grains 
of  thymol  are  given  every  fifteen  min- 
utes for  12  doses,  and  20  minutes  after 
the  last  dose  of  thymol  another  dose  of 
castor-oil.  Sonsino,  of  Pisa,  has  had  no 
results  from  it  as  a  tseniacide,  but  has 
found  it  useful  in  cases  of  ascarides  and 
especially  Oxyuris  vermicularis,  in  which 
last  case  he  administered  it  by  enema. 

Externally  thymol  has  been  used  as  an 
antiseptic  dressing.  It  has  been  found 
to  be  an  excellent  application  in  eczema, 
psoriasis,  pityriasis,  and  ringworm.  A 
2-per-cent.  ointment  is  of  service  in  acne 
and  alopecia  circumscripta.     The  addi- 


tion of  a  small  portion  of  alcohol  facili- 
tates the  preparation  of  a  1  to  1000 
watery  solution,  which  is  sufficiently 
strong  and  sometimes  needs  further  dilu- 
tion. 

In  leucorrhcea  a  thymol  solution  has 
been  found  useful  as  an  injection  (1-3000 
to  1-1000). 

In  catarrh  of  the  upper  air-passages 
C.  C.  Eice,  of  New  York,  recommends 
inhalations  of  the  following: — - 

^  Menthol, 
Thymol, 

Carbolic  acid,  of  each,  5  grains. 
Oil  of  eucalyptus,  2  ounces. 
Oil  of  pine-needles  (pinus  Sylves- 
tris),  3  ounces. — M. 

A  teaspoonful  is  added  to  boiling 
water  and  the  steam  inhaled,  or  20  to 
30  drops  are  placed  upon  a  sponge  or 
piece  of  cotton  and  held  to  the  nose. 

For  use  as  a  mouth-wash,  a  solution 
(1  per  cent.)  of  thymol  in  glycerin  may 
be  employed.  Thymol-soap  (2  per  cent.) 
is  recommended  as  an  antiseptic  cleanser. 

An  infusion  of  thyme  is  of  service 
in  whooping-cough;  it  alleviates  the 
spasms,  and  is  said  to  shorten  the  dura- 
tion of  the  disease. 

Oil  of  thyme  may  be  employed  as  an 
internal  remedy  in  cases  of  collapse,  in 
bronchial  affections,  catarrh,  and  colic; 
externally  it  is  useful  in  pruritus,  weep- 
ing forms  of  eczema  (to  lessen  the  dis- 
charge), and  as  a  pleasant,  fragrant  anti- 
septic for  the  bath. 

Thymacetin  is  a  derivative  of  thymol, 
and  is  closely  allied  to  phenacetin.  It 
occurs  as  a  white,  crystalline  powder, 
soluble  in  alcohol  and  ether  and  very 
slightly  soluble  in  water.  It  has  the 
same  relation  to  thymol  that  phenacetin 
has  to  phenol.  Solly  recommends  it  as 
a  valuable  analgesic  in  headache  and 
neuralgia,  and  as  an  hypnotic  in  insomnia 
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and  delirium.    The  dose  is  from  5  to  15 
grains,  best  given  in  capsule. 

THYROID    GLAND,    DISEASES    OF. 

Thyroiditis.  —  Inflammation  of  the 
thyroid  gland  either  when  organically  in 
its  normal  state  or  when  goitrous. 

Symptoms. — Inflammation  of  the  thy- 
roid is  attended,  as  in  the  case  of  other 
tissues,  by  local  pain  and  swelling,  some- 
times followed  by  suppuration  in  one  or 
both  lobes.  The  febrile  symptoms  may 
be  quite  marked  and  attended  by  severe 
cephalalgia  and  vertigo.  The  enlarged 
gland  compresses  the  neighboring  ves- 
sels, producing  cyanosis,  and,  as  a  result 
of  the  secondary  vascular  engorgement, 
epistaxis.  When  an  abscess  is  formed, 
it  usually  tends  to  break  through  the 
adjacent  soft  tissues,  but  not  always 
through  the  skin.  The  trachea  and 
oesophagus  are  therefore  the  seat  of  the 
purulent  flow  when  rupture  occurs. 
Metastatic  abscess  may  also  appear  in 
the  cervical  cellular  tissue.  When  spon- 
taneous rupture  occurs  through  the  skin, 
or  when  the  abscess  is  surgically  evacu- 
ated the  inflammatory  process  recedes. 
AVhen,  however,  it  is  left  to  itself,  the 
purulent  infiltration  of  surrounding 
parts  may  give  rise  to  serious  complica- 
tions. 

Etiology.  —  Thyroiditis  occasionally 
occurs  as  an  idiopathic  disease,  but,  as  a 
rule,  it  is  due  to  the  invasion  into  the 
glandular  tissues  of  infectious  germs 
during  febrile  disorders,  especially  ty- 
jihoid  fever  and  variola.  Arthritism  and 
the  malarial  tox.Tmia  are  thought  to  pre- 
dispose to  it,  while  uterine,  menstrual, 
and  climacteric  disorders  tend  to  cause 
rnngestion  which,  often  repeated,  may 
give  rise  to  active  inflammation. 

Treatment.  —  Besides  the  antiphlo- 
gistic measures  adopted  from  the  start, 
of  which  lead-water  and  laudanum,  ice- 


bags,  or  compresses,  etc.,  are  probably 
the  best,  the  case  should  be  carefully 
watched  lest  symptoms  of  pressure  upon 
important  vessels  imperil  the  patient's 
life.  Low  tracheotomy  (without  general 
ana3sthesia)  is  sometimes  suddenly  neces- 
sary. When  an  abscess  is  formed,  it 
should  be  evacuated  as  soon  as  fluctua- 
tion is  detected. 

Thyroid  Fever. — This  is  a  febrile  dis- 
order which  occurs  in  cases  of  partial 
thyroidectomy.  Berard,  who  observed  it 
in  60  per  cent,  of  the  latter,  and  in  70 
per  cent,  of  cases  of  exothyropexy,  states 
that  the  pulse  and  respiration  are  not 
accelerated  in  proportion  to  the  rise  of 
temperature.  The  patient  complains  of 
flashes  of  heat,  sweats  abundantly,  and 
sometimes  has  tremor  and  shows  con- 
siderable excitement;  there  may  be 
patches  of  cutaneous  hyperemia  due  to 
vasodilatation;  the  tongue  remains  moist 
and  rosy,  the  digestive  functions  are  un- 
affected save  at  the  period  of  decline, 
when  diarrhoaa  is  not  uncommon;  the 
heart-sounds  are  regular  and  sharp,  and 
nothing  abnormal  is  detected  on  auscul- 
tation of  the  lungs.  If  the  wound  is  un- 
covered at  the  end  of  two  or  three  days, 
the  deep  parts  of  the  dressing,  around 
the  drainage-tubes,  are  found  to  be 
moistened  with  a  clear,  odorless  serum, 
and  the  skin  in  the  neighborhood  of  the 
sutures  is  neither  inflamed,  hot,  nor 
(edematous.  Usually  the  more  abundant 
is  the  serous  flow,  the  higher  the  tempera- 
ture. 

Tumors  of  the  Thyroid. — Koger  Will- 
iams, in  an  analysis  of  the  primary 
tumors  under  treatment  at  four  large 
metropolitan  hos])itals  during  a  period  of 
from  ten  to  fifteen  years,  found  that  of 
7294  cancers  only  7  originated  in  the 
thyroid,  and  of  1266  sarcomas  only  1 
started  in  this  situation.  A  careful 
search    in    literature    by    Tippany    and 
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Lanier  enabled  them  to  find  records  of 
only  16  cases  of  sarcoma  of  the  thyroid. 
Of  these  4  were  doubtful.  It  appears 
generally  to  occur  in  patients  well  above 
forty  years  of  age.  Usually  the  growth 
is  spindle-celled,  but  may  be  round- 
celled  or  mixed.  Not  one  of  the  cases  in 
the  tables  of  these  writers  survived  the 
operation,  undertaken  usually  for  the  re- 
lief of  dyspnosa,  for  more  than  a  few 
days.     (Firth,  Lancet,  Aug.  26,  '99.) 

(See  also  Goitee,  Exophthalmic 
Goitre,  Infantile  Myxcedema,  and 
Mtxcedema.) 

TONGUE,  DISEASES  OF. 
Tongue-tie,   or  Ankyloglossia.  —  The 

condition  known  as  tongue-tie  is  due 
to  an  abnormally  short  franum  linguae. 
To  this  condition  was  formerly  at- 
tributed many  of  the  disorders  of  in- 
fancy, and  section  of  the  frsnum  was 
frequently  resorted  to.  Although  it  is 
frequently  restricted  in  kngth,  it  is  only 
when  it  is  bound  down  so  as  to  cause  it 
to  be  held  behind  the  incisors  that  a 
short  frffinum  can  prevent  suckling  or 
interfere  with  articulation.  Undue 
elongation  of  the  frsenum  may  produce 
similar  symptoms,  especially  when  its 
upper  insertion  is  unusually  near  the  tip. 
Treatment. — Although  section  of  the 
frsnum  is  an  operation  presenting  no 
difficulty,  it  may  become  dangerous  if 
the  presence  of  the  ranine  arteries  is  not 
borne  in  mind,  fatal  hemorrhage  having 
occurred.  The  tissues  should  therefore 
be  carefully  examined  and  the  portion 
cut  should  be  isolated  from  any  vessel 
that  may  be  encountered.  Blunt-pointed 
scissors  are  usually  employed,  after  anffis- 
thetizing  the  parts  with  a  10-per-cent. 
solution  of  cocaine,  applied  with  a 
camel's-hair  pencil.  The  mouth  should 
be  kept  scrupulously  clean. 


Section  of  the  frsenum  should  be  e.K- 
tremely  limited  in  its  apjjlicalion;    it   is 
warranted,     for     example,     when     there 
exists    an    ankyloglossia,    congenital    or 
acquired,  immobilizing  the  tongue  more 
or  less  in  a  part  of  the  mouth.     This 
may  be  total  or  partial.     When  the  frsE- 
num  is  excessively  long,  reaching  some- 
times to  the  point  of  the  tongue  and  im- 
peding its  movements,  simple  section  is 
not  sufficient;    excision  must  be  resorted 
to.     It  is  wrong  to  think  the  operation 
is    always    indispensable     if    the    child 
nurses  badly.     A  few  exercises  in   suc- 
tion on  the  finger  may  correct  this  defect 
without  any  operative  intervention.     In 
all  cases  excision  of  the  frtenum  is  abso- 
lutely   useless    for    correcting    faults    of 
pronunciation.    These  are  amenable  only 
to   a   methodical,   natural,   and   rational 
education  of  the  organs   of  speech,   the 
duration  of  which  need  not  exceed  tliree 
weeks.     Chervin   (Revue  Inter,  de  Med. 
et  de  Chir.,  Sept.  10,  '94). 
Lingual  Papillitis. — This  is  a  fonn  of 
glossitis  often  met  with  in  gastric  dis- 
orders, localized  in  the  papillae  of  the 
tongue,  and  described  by   Cotard.     Its 
only  symptom  is  a  burning  or  lancinating 
pain  on  the  anterior  two-thirds  of  the 
tongue,  with  greater  intensity  on  its  tip 
and  borders.    The  pain,  often  recurring 
at  intervals  in  the  form  of  neuralgic  at- 
tacks, is  aggravated  by  the  ingestion  of 
food, — solid  or  liquid,  with  the  excep- 
tion of  milk.    No  other  trouble,  either 
of  general  and  special  sensibility  or  of 
the  salivary  secretion,  is  observable.    Ex- 
amination with  the  naked  eye  does  not 
reveal  any  remarkable  alteration,  but  ex- 
amination   with    the    magnifying-glass 
shows,  in  several  places,  and  chiefly  on 
the  borders  and  tip  of  the  tongue,  some 
little  red  points,  ulcerated  and  very  pain- 
ful   when    touched,    whose    number    is 
greater  in  proportion  as  the  pain  is  more 
violent.     The  seat  of  this  lesion  is  evi- 
dently in  the  nervous  terminations  in 
the  lingual  mucous  membrane,  or,  more 
exactly,  in  filiform  papilla^ 
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The  best  treatment  is  galvanic  cauter- 
ization (with  the  aid  of  the  magnifying- 
glass)  of  the  ulcerated  points,  a  few 
points  being  touched  at  each  sitting 
(Duplaix). 

Glossitis. — Inflammation  of  the  tongue 
is  usually  due  to  traumatism.  It  may  be 
caused  by  hardly-perceptible  injuries  in- 
flicted during  mastication,  or  to  more 
evident  factors:  carious  teeth,  scalds, 
bites,  incised  or  punctured  wounds, 
laceration,  etc.  It  is  quite  probable  that 
inflammation  of  the  tongue  never  occurs 
without  the  introduction  in  its  paren- 
chyma of  some  pyogenic  organism. 

Symptoms.  —  The  first  symptom  is 
tumefaction  of  the  organ,  which  is  some- 
times so  great  as  to  cause  it  to  protrude 
from  the  mouth.  Severe  pain  is  usually 
present  and  deglutition  is  seriously  im- 
peded through  the  marked  sensitiveness 
of  tlie  organ.  When  the  swelling  in- 
volves the  lymphatic  elements  in  the 
posterior  portion  of  the  tongue,  dyspnoea 
may  appear,  owing  to  the  pressure  upon 
the  epiglottis.  Stomatitis  is  usually  pres- 
ent and  ptyalism  is  more  or  less  marked. 
The  breath  is  usually  foetid,  a  feature 
due  to  a  thick,  yellowish  coating  on  the 
lingual  surface,  which  may  also  present 
striae  of  ulceration.  There  is  usually 
considerable  fever.  The  symptoms  gen- 
erally become  aggravated  up  to  the  third 
or  fourth  day,  when  there  is  a  lull,  fol- 
lowed by  gradual  improvement.  Occa- 
sionally an  abscess  forms  deep  in  the 
organ  and  occasionally  close  to  the  pe- 
riphery. In  the  latter  case  it  is  quickly 
relieved  by  incision,  which  soon  reduces 
the  glossitis.  Gangrene  sometimes  oc- 
curs. In  rare  cases  one  side  only  is  in- 
volved in  the  inflammatory  process. 

Treatment.  —  The  tendency  of  the 
patient  to  expose  his  tongue  to  the  air 
tends  to  increase  the  trouble  by  allowing 
desiccation   of  the   surface.     While  he 


should  be  fully  permitted  to  continue 
this  practice,  because  it  affords  relief  in 
various  ways,  the  tongue  should  be  kept 
moist  and  clean,  by  means  of  a  mucilag- 
inous solution  containing  10  grains  of 
boric  acid  to  the  ounce.  This  can  best 
be  done  by  the  patient  himself  with  a 
cotton  swab.  When  he  can  close  his 
mouth  small  pieces  of  cracked  ice  are 
grateful,  and  the  solution  mentioned 
should  be  used  as  a  mouth-wash  several 
times  an  hour.  When  there  is  great  in- 
filtration, scarifications  with  a  thin  knife 
(under  antiseptic  precautions)  afford 
marked  relief  if  a  couple  of  ounces  at 
least  of  blood  are  drawn.  Severe  pain 
may  be  counteracted  by  painting  the 
organ  once  in  awhile  with  a  4-per-cent. 
solution  of  cocaine.  When  the  ingestion 
of  food  becomes  difficult  a  catheter  in- 
troduced on  the  side  of  the  tongue  into 
the  pyriform  sinus — i.e.,  alongside  the 
larynx — can  adequately  serve  for  the  ad- 
ministration of  liquid  food.  This  ma- 
noeuvre is  given  in  detail  under  OEsoph- 
AGDS  (volume  v),  in  the  treatment  of 
cancer  of  that  canal.  Eectal  alimenta- 
tion is  sometimes  necessar}'.  Trache- 
otomy is  occasionally  demanded  to  avoid 
asphyxia.  Saline  purges  early  in  the 
case  tend  to  shorten  the  duration  of  the 
lingual  inflammation. 

Chronic  Glossitis. — This  condition,  in 
many  cases,  is  attributed  to  syphilis, 
when  in  truth  it  is  but  the  result  of  to- 
bacco irritation,  or.  as  shown  by  Brocq, 
to  gastric  affections  in  rheumatic  sub- 
jects. Strong  alcoholic  drinks  occasion- 
ally represent  the  primary  source. 

Symptoms. — The  tongue  is  red  and 
sensitive,  especially  near  the  edges,  and 
oval  grayish  patches  resembling  those  of 
syphilis  replace  papillrc  or  epithelial 
cells,  which  have  yielded  to  the  super- 
ficial ulcerative  process.  The  resem- 
blance to  syphilis  is  furtlier  sup[)ortod 
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by  deep  furrows,  which  tend  to  separate 
the  tongue  into  island-like,  lobulated 
surfaces.  A  foul  breath  is  often  present, 
especially  when  the  condition  occurs  in 
drunkards.  The  history  of  the  case  and 
the  results  of  treatment  alone  facilitate 
the  recognition  of  the  true  disorder 
present. 

Treatment.  — •  Correction  of  dietetic 
errors  are  of  prime  importance.  If  syph- 
ilis is  suspected,  a  course  of  iodide  of 
potassium  with  the  copious  use  of  water 
simultaneously  will  do  no  harm  if  no 
luetic  trouble  is  present.  Applications 
to  the  furrows  of  a  nitrate-of-silver  solu- 
tion, 20  grains  to  the  ounce,  with  a 
camel's-hair  pencil  (never  the  solid 
stick)  soon  improves  them.  The  oral 
cavity  should  be  kept  scrupulously  clean, 
and  washed  out  three  times  daily  with  a 
saturated  solution  (one  drachm  to  the 
pint)  of  chlorate  of  potassium. 

The  use  of  a  15-per-oent.  solution  of 
silver  nitrate,  or  a  5-per-cent.  solution 
of  chromic  acid,  simultaneously  with  the 
galvanic  current,  recommended.  The 
method  of  procedure  is  as  follows:  After 
painting  the  affected  tongue  with  either 
of  the  two  solutions,  the  patient  is  told 
to  hold  the  wet  positive  sponge  electrode 
in  one  hand  while  the  negative  metal 
electrode  is  rubbed  over  the  painted  dis- 
eased areas  for  from  ten  to  fifteen  min- 
utes. This  produces  an  excess  of  saliva, 
which  is  caught  by  a  large  piece  of  ab- 
sorbent cotton  held  to  the  mouth.  M.  L. 
Eavitch  (Jour.  Amer.  Med.  Assoc,  May 
31,  1902). 

Leukoplakia. — This  oral  disorder  is 
assimilated  by  various  authors  to  psori- 
asis, herpes  zoster,  etc.  While  it  may 
affect  the  entire  mouth,  it  is  usually  most 
marked  on  the  tongue,  and  consists  of 
whitish,  opaline  patches  of  cicatricial  as- 
pect, which  tend  to  disappear  spontane- 
ously and  to  reappear.  It  gives  rise  to 
no  distressing  symptoms  other  than 
slight  pain  at  the  seat  of  the  lesions. 


which    are,    in    reality,    narrow,    minute 
ulcers. 

Leukoplakia  occupies  an  important 
position  in  diseases  of  the  tongue,  since 
it  is  thought  by  many  authorities  to  be 
a  frequent  precursor  to  epitheliomatous 
cancer  of  that  organ. 

Two  hundred  and  forty  cases  of  leuko- 
plakia studied.  Lesions  believed  to  be, 
as  a  rule,  epithelial  thickening,  resulting 
from  mucous  patches.  Only  two  cases 
were  in  women,  both  syphilitic.  Four 
grades  of  the  affection  are  recognized:  1. 
Very  slight  changes  at  the  corner  of  the 
mouth,  generally  unilateral;  a  dull,  dry 
appearance,  with  slight  epithelial  thick- 
ening. 2.  Appearances  more  marked, 
thickening  greater,  white  coloration. 
Similar  small  patches  on  mucous  mem- 
brane of  cheek,  lips,  and  tongue.  3. 
More  extensive  patches,  with  intense 
white  enamel-like  appearance,  on  angle 
of  mouth,  in  cheeks  and  lips.  The 
tongue  shows  everywhere  white  opaline 
spots,  and  often  small  cracks;  thin, 
minute,  painful  ulcers,  which  come  and 
go.  4.  Changes  most  marked  in  the 
tongue.  The  whole  upper  surface  is 
smooth,  shining,  enameled  in  spots,  the 
papillae  gone.  In  the  largest  proportion 
of  cases  the  angle  of  the  mouth,  alone 
or  together  with  some  other  part,  was 
affected;  the  tongue  alone  in  nine  cases, 
the  lips  alone  in  three.  In  about  80  per 
cent,  of  the  cases  there  was  a  clear  his- 
tory of  syphilis.  In  many  of  the  other 
cases  there  was  a  strong  suspicion  of 
such  infection.  In  four  or  five  cases  an- 
tisyphilitic  treatment  either  cured  or 
much  improved  the  condition.  Of  148 
cases  questioned  as  to  tobacco-smoking, 
47  smoked  little  or  not  at  all,  101 
moderately,  and  2  excessively.  Syphilis 
alone  occurred  in  36  of  these  cases,  smok- 
ing alone  in  37,  syphilis  and  smoking  in 
64,  and  neither  in  11.  W.  Erb  (Miineh. 
med.  Woch.,  Oct.  18,  '92). 
Treatment. — As  a  local  application 
for  leukoplakia,  Rosenberg  uses  iodide 
of  potassium  in  a  20-per-cent.  solution 
painted  on  the  affected  points.  With 
this  treatment  leukoplakia  has  disa])- 
peared  in  a  few  days,  after  lasting  for 
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seven    years    and    resisting    all    usual 
methods. 

The  following  paste,  applied  with  a 
swab,  is  recommended  by  Leistikow,  in 
leukoplakia: — 

IJ  Terrae  silicea?,  24  grains. 
Eesorcini,  48  grains. 
Adipis,  8  grains. — M. 

After  eight  to  fourteen  days  a  shrivel- 
ing is  noticed,  when  the  slightly  in- 
flamed mucous  membrane  can  be  brought 
to  a  normal  condition  by  balsam  of  Peru. 
According  to  Perrin,  the  only  treat- 
ment for  leukoplakia  is  the  complete  ex- 
tirpation of  the  spots  by  surgical  means. 
It  is  the  only  way  to  avoid  the  final  evo- 
lution of  this  disease  into  true  epi- 
thelioma. Solid  nitrate  of  silver  should 
never  be  used. 

The  patient  should  be  counseled  to  give 
up  tobacco  and  alcoholic  diinks,  to  avoid 
hot  food,  acids,  and  condiments.  If  a 
bad  tooth  seems  to  be  the  cause  of  the 
trouble,  it  should  be  extracted  or  its 
cavities  filled  and  its  edges  rendered 
smooth.  If  an  ill-fitting  plate  is  worn, 
it  should  be  discarded  and  a  more  nearly 
perfect  article  be  procured.  Antiseptic 
and  alkaline  mouth-washes  are  useful. 
An  application  consisting  of  Vj-per-cent. 
eonosive  sublimate  and  1-per-cent. 
chromic  acid  solution  has  been  recom- 
mended by  Schwimmer.  The  writer  has 
advocated  the  local  use  of  papain,  1  part 
being  dissolved  in  10  parts  each  of  dis- 
tilled water  and  glycerin.  In  a  case  af- 
fecting the  upper  lip  and  tongue,  II.  Xie- 
meycr,  by  the  application  of  this  solution 
once  every  day,  obtained  complete  heal- 
ing of  the  tongue  and  decided  improve- 
ment of  the  lip  in  seventeen  days.  Sher- 
well  claims  speedy  improvement,  after 
(he  application  two  or  three  limes  a  day, 
of  undiluted  mercuric  nitrate,  protecting 
the  adjacent  parts  with  absorbent  cot- 
1<m  and  neutralizing  with  sodium  biciir- 
bonate  and  glycerin.  J.  V.  Shoemaker 
(New  York  Med.  Jour.,  Nov.  2.3,  1001). 

Ulceration   of  the   Tongue. —  The 

tongue  frequently  becomes  the  seat  of 


ulcers,  benign  and  malignant,  and  the 
recognition  of  their  true  identity  is  fre- 
quently of  unusual  importance.  Lingual 
ulcers  may  be  divided  into  four  classes: 
simple  ulcers,  generally  due  to  disorders 
of  digestion;  those  occurring  as  a  mani- 
festation of  syphilis;  those  due  to  tuber- 
culosis or  lupus;  and  finally  those  at- 
tending cancer. 

Simple  Ulcek. — This  usually  occurs 
around  the  edge  of  the  tongue,  and  its 
border  may  be  tumefied  and  raised  as  is 
the  case  in  epithelioma.  In  the  neigh- 
borhood, however,  may  often  be  found  a 
carious  tooth,  or  the  lesion  may  be 
traced  to  some  other  form  of  traumatism. 
While  there  is  swelling  around  the  base, 
it  is  limited  in  extent  and  there  is  no 
induration  such  as  characterizes  cancer. 
Upon  removal  of  the  cause,  or  under 
simple  remedial  measures  (see  Glos- 
sitis), it  soon  disappears. 

Syphilitic  Ulcer. — Syphilitic  ulcers 
are  usually  preceded  by  an  induration; 
in  cancer  this  induration  almost  always 
appears  after  the  ulcerative  process  has 
begun.  The  ulcer  in  syphilis  is  usually 
located  near  the  tip;  a  cancerous  ulcer 
is  on  the  side.  There  are  usually  two  or 
more  gummata;  cancerous  ulceration  is 
always  single.  The  tongue  is  often  fur- 
rowed and  fissured  in  syphilis;  such 
is  never  the  case  in  cancer.  There  is 
often  a  history  of  syphilis,  and  test  treat- 
ment of  this  condition  soon  establishes 
the  diagnosis. 

Tuberculous  Ulcer. — A  tuberculous 
ulcer  is  single,  as  in  cancer,  but  there  is 
no  induration;  though  it  may,  by  its 
color,  resemble  a  gumma,  it  is  often  yel- 
low. Examined  closely,  the  bottom  of 
the  ulcer  may  be  seen  to  present  minute, 
yellowish  dots,  even  if  the  ulcer  is  gray- 
ish white;  this  is  the  main  habitat  of 
tubercle  bacilli,  which  can  often  be  de- 
tected in  scrapings.     Tubercular  ulcers 
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sometimes  heal,  leaving  a  scar;  a  can- 
cerous ulcer  spreads  steadily.  A  tuber- 
culous ulcer  usually  occurs  as  an  accom- 
paniment of  tuberculosis  in  another 
region,  especially  the  larynx.  Lupus 
rarely,  if  ever,  attacks  the  tongue  pri- 
marily. 

Cancerous  Ulcer.  —  The  ulcer  at- 
tending cancer,  besides  the  features  al- 
ready noted,  is  ragged  and  everted, 
progresses  irregularly  in  various  direc- 
tions, and  presents  an  angry-looking  ap- 
pearance. It  soon  becomes  fungous  and 
granular,  is  covered  with  an  ichorous, 
foetid  liquid,  and  bleeds  upon  the  least 
contact:  a  condition  witnessed  in  no 
other  variety  of  ulcer.  Again,  the 
neighboring  glands  soon  become  en- 
larged: the  only  condition  in  which  this 
occurs  in  lupus,  which  seldom  if  ever 
attacks  the  tongue  primarily.  The  age 
of  the  patient,  beyond  forty  years,  at 
which  cancer  occurs  is  seldom,  if  ever, 
that  after  which  lupus  is  observed. 

Tumors  of  the  Tongue. 

The  relative  frequency  of  tumors  of 
the  tongue  was  well  illustrated  by  statis- 
tics based  upon  13,824  neoplasms  treated 
in  two  London  hospitals  during  a  pro- 
longed period.  An  analysis  of  these 
cases  by  Roger  Williams  showed  that  out 
of  this  number  880,  or  6.3  per  cent., 
originated  in  the  tongue.  As  regards 
the  varieties  observed  in  this  organ,  804 
out  of  the  total  number  were  epitheli- 
omata  (91.3  per  cent.),  while  the  remain- 
ing forms  consisted  of  sarcomata,  papil- 
lomata,  cystomata,  fibromata,  adenomata, 
angiomata,  and  one  myxoma. 

Cancer  of  the  Tongue. 

As  just  stated,  the  variety  invariably 
met  with  in  the  tongue  is  epithelioma. 

Symptoms.  — -  The  symptoms  depend 
upon  the  location  of  the  initial  lesion. 
When  it  begins  far  back  in  the  mouth, 
the  submaxillary  or  posterior  sublingual 


regions  become  sensitive,  and  darting 
pains  reaching  the  ear  are  complained 
of.  If  the  region  be  palpated,  lobular, 
movable,  hard  swellings  may  perhaps  be 
felt:  glands  which  are  infiltrated.  Deg- 
lutition soon  becomes  somewhat  im- 
paired, and  the  tongue  is  moved  with 
difficulty  during  articulation.  The  sub- 
maxillary glands  have,  by  this  time, 
probably  become  fixed  and  enlarged  in 
size  and  the  disease  progresses  rapidly. 
Profuse  ptyalism  is  soon  followed  by  the 
expectoration  of  foul  pus,  often  tinged 
with  blood,  all  evidences  that  the  stage 
of  ulceration  has  begun.  This  involves 
the  danger  of  death  from  hfemorrhage, 
owing  to  the  proximity  of  the  growth  to 
large  vessels. 

When  the  growth  starts  anteriorly,  the 
process  may  be  followed  with  more  pre- 
cision. A  small  slit  or  crease,  a  minute 
hypertrophied  papilla,  or  a  small  warty 
projection  may  prove  to  be  the  primary 
focus.  The  crown  of  this  soon  becomes 
ulcerated  and  covered  with  thin  scabs, 
which  the  patient  removes  as  fast  as 
formed,  leaving  a  bleeding  surface. 
Then  gradually  develops  the  typical  epi- 
theliomatous  ulcer  with  ragged  edges, 
and  a  hard,  broad,  infiltrated  base  and 
fungous  outgrowths  filled  with  foetid 
pus,  which  gives  the  breath  a  repulsive 
odor.  As  the  neoplasm  spreads,  the  suf- 
fering of  the  patient  gradually  becomes 
more  acute,  the  tongue  is  immovable, 
the  submaxillary  markedly  enlarged,  and 
he  gradually  sinks  as  a  result  of  starva- 
tion and  exhaustion,  if  hemorrhage  does 
not  bring  on  sudden  death.  When  the 
growth  begins  anteriorly,  the  lymphatics 
are  not  involved  as  early,  and  the  chances 
for  a  successful  operation  are  conse- 
quently greater. 

[The  lymphatics  from  the  anterior  por- 
tion of  the  tongue,  from  the  lips,  and 
adjoining  parts  of  the  mouth  pass  to  the 
lymph-glands   under   the   lower   jaw,   in 
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contact  with  the  submaxillary;  thence 
the  current  traverses  the  superficial  cer- 
vical lying  beside  the  sterno-mastoid; 
from  these,  to  the  deep  cervical  in  con- 
tact with  the  large  blood-vessels.  Hence, 
in  epithelioma  primarily  attacking  the 
parts  here  indicated,  we  alwaj-s  find 
these  three  sets  of  lymph-glands  enlarge 
successively. 

On  the  other  hand,  the  lymph-current 
from  the  root  of  the  tongue  and   from 
the  pharynx  passes  mainly  to  the  deep 
cervical  glands;    a  portion  from  the  sur- 
face tissue  also  to  the  superficial  cervi- 
cal.    Epithelioma,  commencing  here,  ac- 
cordingly   implicates    secondarily    these 
two  sets,  sometimes  only  the  deep.     The 
submaxillary  lymph-glands  now   always 
escape   infection, — that   is,  until   a   very 
late  stage, — and  those  at  the  edge  of  the 
sterno-mastoid   may   do    so.     Rudolph 
Matas,  Assoc.  Ed.,  Annual,  '93.] 
Etiology. — Cancer   of   the    tongue   is 
comparatively  rare  among  women,  being 
about   16   per  cent,   of  reported   cases. 
This  is,  to  a  certain  degree,  accounted 
for  by  the  causative  factors,  the  principal 
ones    of    which    are:     smoking,   jagged 
teeth,    the   scars   of   syphilis,   alcoholic 
drinks,  the  pressure  of  a  pipe-stem  on 
one   spot,    a  traumatism;    various   dis- 
orders of  the  tongue,  especially  leuko- 
plakia, etc.;  in  fact,  any  condition  which 
tends  to  cause  irritation  of  any  one  part 
of  the  organ.     A  condition  of  the  sur- 
face of  the  tongue  called  "leucoma"  by 
Hutchinson,  a  form  of  chronic  glossitis, 
appears  as  a  primary  cause  in  16  out  of 
80    cases    analyzed    by    Butlin.      The 
promiscuous  application  of  solid  nitrate 
of  silver  or  any  kind  of  caustic  is  also 
thought  to  be  another  prolific  source. 

The  age  at  which  epithelioma  of  the 
tongue  appears  corresponds  to  thai;  of 
cancer  in  other  parts  of  tlie  organism, 
namely:  after  45  years.  Occasionally, 
however,  it  occurs  earlier.  According 
to  Warrington  Howard  (Lancet,  Mar.  2, 
'95),  a  larger  proportion  of  the  cases 
found  to  be  under  30  occur  in  women. 


Hereditary  predisposition  may  be  traced 
in  many  cases. 

Prognosis. — Left  to  itself,  lingual  epi- 
thelioma steadily  progresses,  and  death 
occurs  in  from  eighteen  months  to  two 
years  after  the  character  of  the  neoplasm 
has  been  recognized.  In  a  series  of  69 
cases  treated  by  Sachs  the  average  time 
elapsed  between  the  onset  of  the  growth 
and  the  time  the  cases  presented  them- 
selves for  treatment  was  five  months.  It 
is  probable,  therefore,  that  two  years 
represent  the  average  duration  of  life 
from  the  start  of  the  initial  lesion.  The 
prognosis  is  also  greatly  influenced  by 
the  thoroughness  of  the  operation  per- 
formed; the  more  radical  this  is,  the 
better  are  the  chances,  especially  if  neigh- 
boring glands  are  involved.  An  early 
involvement  of  the  glands  is  an  unfavor- 
able sign,  particularly  when  the  cervical 
glands  behind  the  angle  of  the  jaw  are 
affected.  An  operation,  if  performed 
when  the  case  is  not  too  far  advanced, 
invariably  prolongs  life  even  in  cases  of 
recurrence.  This  is  especially  evident  in 
private  cases. 

Study  of  102  cases  of  operation  for 
cancer  of  the  tongue  in  which  primary 
operation  was  performed.  Nearly  an 
equal  number  was  operated  upon  in  hos- 
pital and  private  practice.  After  getting 
returns  from  all  but  7  cases,  it  was 
foimd  that,  besides  the  fact  that  the  mor- 
tality was  greater  immediately  subse- 
fjucnt  to  the  operation  in  the  hospital 
cases,  the  number  of  absolute  cures  with 
freedom  from  return,  in  some  cases  for 
thirteen  years,  and  in  all  for  over  three 
years,  was  much  greater  in  the  private 
than  in  the  hospital  cases.  Number  of 
deaths  due  to  operation  in  hospital  group 
is  9,  while  only  1  of  private  patients  in 
whom  there  was  marked  involvement 
lost.  Number  of  such  patients  alive  and 
free  from  disease  more  than  three  years 
aflor  operatiim,  or  who  died  from  other 
causes  after  the  extirpation  of  three 
years,  was  7  in  hospital  group  and  1,3  in 
other  group,  and  there  are  9  others  free 
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from  return  after  one  year,  but  not  over 
three  years,  while  there  are  only  2  hos- 
pital patients  who  may  prove  cures. 
Percentage  of  cures  in  hospital  group  of 
cases  at  best  is  16,  while  private  eases 
is  26,  with  a  chance  of  its  being  much 
greater. 

The  reason  for  the  difference  in  results 
is   that  the  private   patients   are   better 
educated  and  come  for  operation  much 
earlier  than  do  the  others,  which  illus- 
trates great  advantage  for  early  opera- 
tion.    Cases  which  may   be  claimed   as 
cured  show  that  the  disease,  in  the  large 
majority  of  them,  was   situated   in   the 
anterior  two-thirds  of  the  tongue.     But 
even   some   of   the   worst   cases   may  be 
cured    if    the    disease    has    not    invaded 
the    tonsillar    and    neighboring    regions. 
Among  private  patients  cured  there  was 
not   one   in   whom   the   glands   were  re- 
moved,  while,  in  the   hospital  cases,  of 
the  7,  5  had  the  glands  removed  at  the 
time    of   the    operation    or    immediately 
subsequent  to  it  by  a  second  operation, 
and  in  4  or  5  they  were  not  only  en- 
larged, but  proved  by  microscopical  ex- 
amination to  be  cavernous.     The  whole 
tongue  was  removed  in  only  1  of  the  suc- 
cessful cases.     Butlin   (Brit.  Med.  Jour., 
Feb.  26,  '98). 
Treatment. —  According  to  Butlin, 
whose  results  have  been,  when  compared 
with  those  of  many  other  operators,  most 
satisfactory,  removal  of  the  entire  tongue 
is  not  essential  to  a  successful  operation. 
With    the    cancer,    he    removes    three- 
fourths  of  an  inch  of  apparently  healthy 
tissue    around    it    in    every    direction. 
When  the  disease  is  on  the  border  of  the 
tongue,  half  the  tongue  to  an  inch  be- 
hind the  margin  of  the  disease,  is  ex- 
sected.    In  cases  in  which  the  disease  is 
near  the  tip  or  forepart  of  the  dorsum, 
the  forepart  of  the  tongue  is  removed. 
During   recent   years   this   surgeon    has 
resorted  to  the  following  operation,  in 
which    the   entire    contents   of   anterior 
triangle    of   the   neck   is   removed:     A 
very  careful  dissection  of  the  triangle 
is  made,  so  that  the  connective  tissue 


and  glands  are  all  taken  out  in  one 
continuous  mass.  Search  is  made  be- 
tween the  muscles  in  front  for  one  or 
two  deeper-seated  lymphatic  glands,  and 
the  glands  in  front  of  the  parotid  gland 
and  about  the  angle  of  the  jaw  are  taken 
out  with  the  contents  of  the  triangle. 
The  submental  and  parotid  glands  are 
not  so  easily  and  certainly  removed  en 
masse  in  this  operation  as  the  submaxil- 
lary and  carotid  groups.  This  is  done 
at  a  second  operation,  and  not  at  the 
time  of  the  excision  of  the  tongue. 

Out  of  61  operations  personally  per- 
formed for  malignant  disease  of  the 
tongue,  none  died  from  the  effects  of 
the  operation  save  1,  a  male  on  whom 
Kocher's  method  modified  was  used;  he 
died  of  asthenia.  Of  the  61  cases,  in 
29  the  disease  returned.  Many  of  these 
operations  were  performed,  not  with  a 
view  to  cure,  but  merely  to  relieve  and 
remove  a  foul,  sloughing,  foetid  mass,  and 
thus  render  existence  more  tolerable. 
Twenty-two  cases  were  not  traced  di- 
rectly, but  it  was  learned  indirectly  that 
5  were  healthy  three  or  four  years  after 
operation.  Seven  others  had  had  no  re- 
turn of  the  disease,  to  personal  knowl- 
edge, one  to  fifteen  years  after  operation, 
while  3  had  no  return  seven,  three,  and 
two  months  after  operation.  It  is  ex- 
pedient to  ligate  the  external  carotid  be- 
fore removing  the  tongue,  tonsils,  and 
part  of  the  palate;  but  preliminary  liga- 
ture of  the  lingual  arteries  in  excision 
of  the  tongue,  as  recommended  by 
Mirault,  is  not  required;  there  is  no 
hsemorrhage  from  the  ranine  arteries  to 
cause  alarm ;  it  is  good  surgery  to  re- 
move the  tongue  first  and  then  the  dis- 
eased glands  later,  if  it  is  necessary  to 
do  the  operation  in  two  stages. 

Thermocautery-scissors  preferred  when 
suitable.  The  tongue  is  held  by  toothed 
forceps,  and  just  as  the  ranine  arteries 
are  about  to  be  severed  the  hot  blade  is 
allowed  to  cool  a  little,  in  order  to  allow 
the  arteries  to  bleed;  they  are  then  se- 
cured and  ligated.  Frequent  sprays  are 
the  best  antiseptics.  Wheeler  (Dublin 
Jour.  Med.  Sci.,  Apr.,  '97 ) . 
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New  operative  method  in  dealing  with 
cancer  of  the  tongue.  Recent  anatom- 
ical research  has  demonstrated  that  the 
lymphatics  of  the  tongue  communicate 
not  only  with  the  glands  over  the  carotid 
and  with  those  on  the  surface  of  the  sub- 
maxillary gland,  but  also  1 1)  with  a  sub- 
mental gland  lying  on  the  mylohyoid 
muscle;  (2)  a  gland  in  contact  with  the 
external  jugular  at  the  point  of  crossing 
of  the  omo-hyoid  muscle:  (3|  some  small 
glands  in  the  muscle  of  the  tongue  itself 
near  the  hyoid  bone.  The  lymphatics  of 
the  tongue  also  communicate  very  freely 
with  each  other.  Hence,  in  operating  in 
cases  of  lingual  cancer  the  author  argues 
that  the  lymphatic  glands  on  both  sides 
of  the  neck  should  be  removed. 

The  operation  is  first  performed  on  one 
side  of  the  neck,  and  repeated  after  an 
interval  on  the  other  side.     During  the 
operation  the  lingual  and  facial  arteries 
are  tied  and  the  submaxillary  gland  re- 
moved.   At  the  third  and  final  operation 
the  tongue  is  removed  by  Whitehead's 
operation.    Poirier  (Revue  de  Chir.,  June, 
1002). 
Walter  Whitehead,  after  an  experience 
obtained   in   a  large  number  of  cases, 
recommends    the    following    procedure: 
The  patient  is  placed  completely  under 
the  influence  of  the  anaesthetic  during 
the  first  stage  of  the  operation,  but  after- 
ward only  partial  insensibility  is  main- 
tained;   the  mouth  is  securely  gagged 
and  kept  fully  open  throughout  the  oper- 
ation;   the  head  is  supported  in  such  a 
position,  that  while  the  best  light  is  se- 
cured, the  blood  tends  to  gravitate  out 
of  the  mouth  rather  than  backward  into 
the  pharyn.x;    a  firm  ligature  is  passed 
through  the  tip  of  the  tongue  for  the 
purpose  of  traction.     The  first  step  in 
the  operation  consists  in  dividing  the  re- 
flection of  mucous  membrane  between 
the  tongue  and  the  jaw  and  the  anterior 
pillars  of  the  fauces.     Rapid  separation 
of  the  anterior  portion  of  the  tongue 
from   the   floor  of  the   mouth    is   then 
made.     If  possible,  the  lingual  arteries 
should  be  secured  with  Spencer  Wells's 


forceps  prior  to  division.  A  ligature  is 
passed  through  the  glosso-epiglottidean 
fold  before  finally  separating  the  tongue. 
A  mercurial  solution  should  be  applied 
to  the  floor  of  the  mouth,  and  the  sur- 
face painted  with  an  iodoform  styptic 
varnish. 

[In   such   operations   the   heat   of  the 
mouth  tends  to  promote  the  development 
of  infectious  elements  and  fermentation, 
causing  foetor.     Puzey,  in  two  cases,  was 
able  to  thoroughly  prevent  the  latter  by 
hourly  painting  the  whole  wound  with 
glycerin  and  borax.     Rudolph  Matas, 
Assoc.  Ed.,  Annual,  '96.] 
Hsemorrhage  is  one  of  the  most  im- 
portant    dangers     encountered     during 
amputation   of  the   tongue   and   subse- 
quently.    Secondary  hcemorrhage  is  es- 
pecially liable  to  occur  when  the  wire  or 
galvanocautery  ecraseur  is  used,  at  the 
time    the    slough    becomes    separated. 
WTiitehead's  operation   described   above 
is  done  with  scissors  after  the  lingual 
artery   has   been   ligated.     But  if   this 
should  give  way,  the  following  procedure 
recommended  by  Mr.  Heath  arrests  the 
bleeding:     The    forefinger    passed    well 
down  beyond  the  epiglottis  is  made  to 
hook  forward  the  hyoid  bone  and  drag  it 
up  as  far  as  practicable  toward  the  sym- 
physis menti.     The  effect  of  this  is  to 
stretch  the  lingual  arteries  so  as  to  com- 
pletely control  for  a  time  the  flow  of 
blood  through  them. 

Antisepsis  of  the  mouth  until  healing 
is  complete  is  an  extremely  important 
feature  of  surgical  measures.  It  should 
be  frequently  washed  out  or  painted 
with  a  strong  solution  of  borax. 

Kocher's  Operation. — Another  dan- 
ger connected  with  excision  of  the 
tongue  is  septic  pneumonia  or  broncho- 
pneumonia, brought  on  through  infec- 
tion from  the  wound.  This  is  prevented 
to  a  great  degree  by  Kocher's  method  of 
excising  the  organ,  the  pharynx  being 
plugged    with    carbolized    sponges    and 
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iodoform  gauze,  after  tracheotomy  has 
been  performed.  The  trachea  is  thus 
totally  disconnected  from  the  wound  and 
no  pus  can  enter  it.  The  patient  is  fed 
by  the  rectum  and  by  the  mouth  twice 
a  day,  when  the  oral  dressing  can  be 
safely  changed  without  involving  infec- 
tion for  a  few  minutes.  The  operation 
itself  is  performed  as  follows:  "An  in- 
cision is  made  commencing  a  little  below 
the  tip  of  the  ear  and  extending  down 
the  anterior  border  of  the  sterno-mastoid 
muscle  to  about  its  middle,  then  forward 
to  the  body  of  the  hyoid  bone  and  along 
the  anterior  belly  of  the  digastric  muscle 
to  the  jaw.  The  resulting  flap  is  turned 
up  on  the  cheek  and  the  lingual  artery 
is  ligatured  as  it  passes  under  the  hypo- 
glossus  muscle.  Commencing  from  be- 
hind, all  the  structures  in  the  submaxil- 
lary fossa  are  removed,  viz.:  the  lym- 
phatic glands,  the  maxillary,  and  if 
necessary,  the  sublingual  glands.  The 
opposite  artery  is  now  tied  by  a  separate 
incision  if  the  whole  tongue  is  to  be  re- 
moved. The  mucous  membrane  along 
the  jaw  and  the  mylohyoid  muscle  are 
then  divided  and  the  tongue  drawn  out 
through  the  incision  and  removed  with 
scissors  or  galvanocautery." 

After-teeatment. — More  than  ordi- 
nary attention  must  be  given  to  this 
feature  of  the  operation.  We  have  seen 
the  dangers  accruing  from  the  gravita- 
tion of  pus  into  the  bronchi,  septic  in- 
fection from  the  wound,  etc.  Before, 
during,  and  after  the  operation  the 
mouth  should  be  kept  as  aseptic  as  pos- 
sible by  means  of  borax  or  permanga- 
nate-of-potassium  solution,  20  grains  to 
the  ounce  of  the  former,  and  1  grain  to 
the  ounce  of  the  latter.  After  the  oper- 
ation Whitehead  washes  the  parts  with 
a  solution  of  perchloride  of  mercury, 
dries  it  thoroughly,  then  applies  an  anti- 
septic varnish  composed  of  the  ingredi- 


ents of  Friar's  balsam,  but  substituting 
a  saturated  solution  of  iodoform  in  ether. 
This  he  found  to  be  more  comfortable 
to  the  patient  than  gauze  or  lint.  Some 
surgeons  prefer  to  pack  the  cavity  with 
moist  iodoform  gauze — made  with  glyc- 
erin and  rosin  dissolved  in  alcohol. 
Mansell-Moullin  cuts  this  into  strips, 
packs  the  whole  cavity  with  these,  laying 
them  flat  one  upon  the  other  with  fresh 
iodoform  between  until  the  wound  is 
filled.  The  deeper  layers  adhere  to  the 
raw  surface,  from  which  they  cannot  be 
separated  until  it  has  begun  to  granu- 
late; the  superficial  ones  sodden  with 
saliva  may  be  removed  from  time  to 
time.  At  the  end  of  a  few  days  the 
whole  comes  away  itself,  leaving  a  heal- 
ing surface  beneath. 

The  patient  should  at  first  be  fed  by 
the  rectum.  After  three  or  four  days  a 
catheter  or  soft  tube  may  be  introduced 
into  the  pyriform  sinus  on  either  side  of 
the  larynx,  and  the  patient  may  be  fed 
through  it.  As  soon  as  the  patient  is 
able  to  sit  wp,  the  second  or  third  day, 
he  should,  as  much  as  possible,  hold  his 
head  forward  and  downward  so  as  to 
prevent  gravitation  of  the  discharges 
into  the  pharynx  and  oesophagus. 

Sarcoma. — -The  number  of  recorded 
cases  of  sarcoma  of  the  tongue,  according 
to  Georges  Marion  (Eev.  de  Chir.,  Aug., 
'97),  is  limited  to  84;  it  may  occur  at 
any  age,  but  in  one-half  of  the  cases  it 
occurs  before  the  thirtieth  year.  It  is 
as  common  in  the  female  as  in  the  male. 
The  tumor  may  be  composed  of  round 
or  spindle  cells  or  of  a  mixture  of  these. 
It  may  be  seated  in  the  substance  of  the 
tongue  or  be  pedunculated.  The  symp- 
toms are  chiefly  the  result  of  its  situ- 
ation or  volume.  They  offer  nothing 
characteristic  of  the  neoplasm.  The  sec- 
ondary swelling  of  the  glands  seems  to 
occur  very  late.    A  positive  diagnosis  of 
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lingual  sarcoma  can  hardly  be  obtained 
except  by  "test-excision"  and  careful 
microscopical  examination  of  the  excised 
pieces.  The  differential  diagnosis  be- 
tween sarcoma  and  gumma  is  frequently 
impossible,  even  by  microscopical  ex- 
amination of  excised  fragments;  in  such 
cases  an  energetic  syphilitic  treatment  is 
first  indicated.  Xeither  hajmorrhage  nor 
pain  are  frequent.  The  enlargement  of 
glands  which  may  accompany  the  affec- 
tion is  either  inflammatory  or  an  evi- 
dence of  generalization.  Although  the 
progress  of  the  disease  is  rapid,  the  prog- 
nosis is  relatively  favorable,  for  recovery 
may  be  expected  in  one-half  of  the  cases 

The  operative  treatment  consists  in 
the  removal  of  the  tumor,  with  a  sufH- 
cient  margin  of  healthy  tissue  surround- 
ing it. 

Injuries  of  the  Tongue. 

Injuries  of  the  tongue  are  seldom 
dangerous,  though  profuse  bleeding 
sometimes  ensues.  The  organ  is  fre- 
quently bitten  during  falls,  trismus,  an 
epileptic  attack,  etc.,  and  occasionally 
completely  severed.  Injuries  of  external 
source  are  infrequent,  owing  to  the  pro- 
tected position  the  organ  occupies. 
Foreign  bodies  are  occasionally  intro- 
duced, and  remain  in  the  lingual  tissues, 
giving  rise  subsequently  to  an  enlarge- 
ment suggesting  a  growth. 

Case  in  which  a  tooth  lodged  in  the 
base  of  the  tongue  for  several  years  and 
simulated  carcinoma.  Sanford  (Jour,  of 
Laryn.,  July,  '91). 

Foreign  bodies  in  the  tongue  may  give 
rise  to  the  appearance  of  serious  troubles. 
In  personal  case,  a  man  of  55  presented 
lesion  of  tongue.  The  lateral  situation, 
size,  and  hardness  of  lesion ;  absence  of 
functional  phenomena;  and  susi)iciou3 
antecedents,  all  pointed  to  syphilitic 
neoplasm.  A  piece  of  pipe,  2  Vj  centi- 
metres long  and  1  centimetre  wide,  was 
extracted.  Dcrville  (Jour,  des  Sci.  MCd. 
de  Lille,  June  29,  '95). 


Teeatmext. — In  slight  or  moderate 
traumatisms  the  use  of  ice,  compression, 
etc.,  soon  arrests  the  flow.  If  this  does 
not  succeed,  the  solution  of  perchloride 
of  iron  or  the  cautery  may  be  tried. 
Profuse  hemorrhage  requires  ligation  of 
the  cut  artery  —  probably  the  ranine, 
easily  found  usually  by  raising  the 
tongue.  Approximation  with  sutures 
sometimes  suffices  even  when  the  hemor- 
rhage is  quite  severe,  but  it  is  usually 
easier  to  find  and  tie  the  main  bleeding- 
vessel.  Sutures  should  be  tied  with  un- 
usual care,  to  avoid  undoing  the  knots 
by  the  movements  of  the  tongue.  Loose 
pieces  heal  quickly  when  carefully  ad- 
justed. While  the  wound  is  healing,  the 
mouth  should  be  kept  as  nearly  aseptic 
as  possible,  by  means  of  a  borate-of- 
sodium  wash  (10  grains  to  the  ounce  of 
water)  frequently  employed. 

Charles  E.  de  M.  Sajous, 

Pliiladel|)hia. 

TONSILS  AND  PHARYNX,  DIS- 
EASES OF. 

Acute  Tonsillitis. 

Acute  tonsillitis,  inflammation  of  the 
tonsils  and  adjacent  structures,  may  be 
phlegmonous  or  croupous. 

Symptoms. — Phlegmonous  (or  follicu- 
lar) tonsillitis  is  ushered  in  by  a  feeling 
of  dryness  and  stiffness  in  the  throat, 
soon  followed  by  dysphagia.  There  may 
be  a  chill,  or  chilly  sensations,  and  pain 
in  the  legs  and  back,  headache,  and 
fever,  which  during  the  height  of  the 
disease  may  reach  106°.  As  the  in- 
flammation progresses,  the  sufTerings  of 
the  patient  become  severe,  the  dryness 
of  the  throat  causes  frequent  attempts 
at  swallowing  saliva,  which  are  exceed- 
ingly painful.  In  the  phlegmonous 
variety  the  mouth  can  be  opened  only 
with  pain  and  difficulty,  and  speech  be- 
comes almost  unintelligible.    The  tongue 
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is  heavily  coated  and  the  breath  foetid. 
The  hearing  is  frequently  blunted  from 
extension  of  the  inflammatory  process  to 
the  Eustachian  tubes,  and  abscess  of  the 
ear  sometimes  results.  Nasal  breathing 
is  at  times  entirely  abolished.  The  fever, 
pain,  and  difficulty  of  swallowing  be- 
come greater  and  greater,  if  an  abscess 
is  forming,  and  the  relief  is  proportion- 
ately great  after  it  has  opened.  As  the 
patient  expectorates  the  pus,  he  feels  al- 
most well,  so  great  is  the  sense  of  relief, 
the  fever  and  pain  quickly  subsiding 
together. 

Etiology  and  Pathology. — An  attack 
of  phlegmonous  tonsillitis  is  usually  the 
result  of  exposure  to  cold  and  wet;  but 
a  person  who  has  once  had  the  affection 
is  more  liable  to  subsequent  attacks. 
The  rheumatic  or  gouty  diathesis  also 
plays  its  part  in  the  production  of  at- 
tacks of  acute  tonsillitis.  And  this  is 
also  true  of  chronic  inflammation  of  the 
crypts  of  the  tonsils,  with  accumulation 
of  their  secretions.  It  is  by  inoculation 
of  the  cellular  tissue  by  such  retained  and 
decomposed  masses  that  peritonsillar  ab- 
scesses are  caused,  for  abscess  rarely  oc- 
curs within  the  tonsil  itself  as  the  result 
of  acute  tonsillitis.  Phlegmonous  ton- 
sillitis is  a  disease  of  adolescence  and 
early  adult  life,  and  does  not  frequently 
attack  individuals  who  are  over  thirty- 
five  years  of  age. 

In  croupous  tonsillitis  the  brunt  of  the 
inflammation  is  at  first  borne  by  the 
crypts  of  the  tonsils,  which  pour  out  an 
abundant  cheesy  secretion,  which,  ad- 
hering to  the  surface  of  the  tonsil,  pre- 
sents somewhat  the  appearance  of  a  diph- 
theritic membrane. 

Acute  tonsillitis  due  to  the  infection 
of  the  streptococcus  pyogenes  and  the 
staphylococcus  pyogenes  albus  and 
aureus,  is  characterized  histologically  by 
a  diftuse  inflammation  of  the  parenchyma 
of  the  organ,  appearing  in  the  form  of  an 


increased  proliferation  of  lymphoid  cells 
and  of  the  endothelial  cells  of  the  reticu- 
lum, due  probably  to  the  absorption  of  a 
toxin  formed  in  the  crypts.  While  bac- 
teria are  rarely  demonstrable  in  the  ton- 
sillar tissue  in  cases  characterized  by 
purely  proliferative  lesions,  yet  at  times 
infection  of  the  interior  of  the  follicle 
occurs,  giving  rise  to  circumscribed  sup- 
puration and  the  formation  of  abscesses 
which  eventually  discharge  into  the 
crypts.  Goodale  (Jour.  Boston  Soc.  of 
Med.  Sciences,  Jan.,  '99). 

Follicular  tonsillitis  is  not  caused  by  a 
single  microbe,  but  many  well-known 
micro-organisms  are  capable  of  causing 
it.  The  symptoms  of  tonsillitis  are  partly 
caused  by  an  exaggeration  of  its  func- 
tion. Under  the  stimulus  of  infection 
the  lymph-corpuscles  in  the  adenoid 
structure  of  the  tonsil  produce  an  anti- 
toxin that  is  antagonistic  to  invading 
germs.  The  characteristic  symptom  is 
an  exudate  having  no  texture  and  non- 
adherent. The  presence  of  the  Klebs- 
Loeffler  bacillus  is  not  positive  evidence 
that  the  disease  is  not  a  simple  follicular 
tonsillitis.  There  seems  to  be  some  rela- 
tion between  follicular  tonsillitis  and  the 
infectious  diseases  which  is  not  yet  prop- 
erly understood;  whatever  the  function 
of  the  tonsil,  it  seems  in  disease  to  en- 
deavor by  its  activity  to  assist  Nature 
in  eliminating  infection.  E.  C.  Brown 
(Medical  Record,  March  1,  1902). 

Treatment, — A  thorough  application 
of  a  solution  of  nitrate  of  silver  of  the 
strength  of  1  or  3  drachms  to  the  fluid- 
ounce  of  water  frequently  aborts  the 
attack,  if  applied  early.  The  silver  so- 
lution should  be  painted  upon  the  tonsils 
and  adjacent  inflamed  mucous  membrane 
by  means  of  a  swab  of  cotton  and  in 
croupous  tonsillitis  carried  into  the  crypts 
after  washing  them  out  with  peroxide  of 
hydrogen  by  means  of  a  modified  Blake 
cannula.  The  relief  experienced  by  the 
patient  as  the  result  of  the  application 
is  almost  instantaneous,  and  the  appli- 
cation should  be  repeated  once  or  twice 
a  day  until  all  inflammatory  symptoms 
have  subsided.     The  nares  and  pharynx 
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should  be  washed  by  means  of  a  spray 
from  an  atomizer  containing  Dobell's  so- 
lution before  making  these  applications, 
and  a  lozenge  of  guaiac  and  tannin  may 
be  prescribed  for  the  patient's  use  in  the 
intervals  between  the  applications.  It 
is  best  also  to  open  the  patient's  bowels 
thoroughly  at  the  commencement  of  an 
attack  by  means  of  small,  frequently  re- 
peated doses  of  calomel.  When  these 
measures  do  not  succeed  in  aborting  the 
attack,  but  the  fever  and  suffering  of 
the  patient  are  constantly  increasing, 
aconite,  in  drop  doses  of  the  tincture 
every  hour  or  every  two  hours,  will  give 
most  excellent  results. 

At  the  onset  of  acute  catarrhal  tonsil- 
litis a  saline  purgative  should  be  adminis- 
tered and  the  tonsils  and  pharynx  should 
be  sprayed  or  brushed  every  hour  with 
a  solution  of:  — 

B  Formalin,  15  to  20  minims. 

Potass,  chlor.,  1  drachm. 

Liq.  ferri  chlor.,  1  drachm. 

AquiB    menthje    pip.,    q.    s.    ad    4 
ounces. 
M.     Sig.:    Use  as  spray. 

Early  in  the  disease  cold  applied  in- 
ternally in  the  form  of  gargles  or  cracked 
ice  in  the  mouth,  and  externally  in  the 
form  of  cold  compress  or  ice-bag  is  of 
invaluable  aid.  The  patient  should  drink 
frequently  of  equal  portions  of  cold  milk 
and  Vichy.  For  the  febrile  condition 
antipyrine  is  to  be  administered,  and  in 
conjunction  a  capsule  containing  the  fol- 
lowing is  given: — 

B  Quinine  hydrobromat.,  1  grain. 
Sodii  bcnzoatis,  2  grains. 
Salol,  5  grains. 

M.  et  ft.  cap.  No.  j. 

Sig.:    One  every  three  hours. 

If  the  inflammation  exUnds  to  the 
deeper  tissues,  the  tonsils  and  surround- 
ing structures  become  a-dcmatous  and 
interfere  with  deglutition.  Multiple 
punctures  and  scarifications  arc  then  in- 
dicated in  order  to  produce  free  bleeding, 
and  at  this  stage  heat  applied  internally, 
in  the  form  of  gargles  and  hot  drinks, 


and  externally,  in  the  form  of  poultices 
and  fomentations,  is  indicated.  J.  H. 
Abraham  (Jour.  Amer.  lied.  Assoc,  July 
21,  1900). 

The  official  tincture  of  iodine  applied 
directly  to  inflamed  and  swollen  tonsils 
recommended.  The  application  is  fol- 
lowed by  severe  burning  which  lasts  a 
couple  of  minutes,  but  which  is  relieved 
at  the  end  of  that  time  by  gargling  with 
plain  water.  Sixty-eight  cases  of  acute 
catarrhal  and  follicular  tonsillitis  were 
successfully  treated  by  this  method.  Re- 
lief from  distressing  symptoms  was  ob- 
served within  five  minutes  after  the  ap- 
plication. Commonly  the  swelling  and 
redness  decreased  rapidly.  If  used  early 
in  the  disease  it  frequently  aborts  the  in- 
flammatory process.  Samuel  Floersheim 
(New  York  Med.  Jour.,  Oct.  5,  1901). 

When  pus  has  formed,  the  abscess 
should  be  opened  by  an  incision  through 
the  anterior  pillar  at  the  upper  portion 
of  the  tonsil,  the  so-called  point  of  elec- 
tion; or  at  any  spot  where  the  finger 
detects  fluctuation.  Even  where  no  pus 
escapes  from  the  incision,  the  bleeding 
affords  a  certain  amount  of  relief,  and 
may  bring  about  resolution  of  the  inflam- 
mation. 

In  suppurative  peritonsillitis  after  a 
thorough  application  of  cocaine  a  thick 
stiff  probe  should  be  passed  into  the 
supratonsillar  fossa.  A  slight  pressure 
outward  and  slightly  upward  often  suf- 
fices to  make  a  way  through  the  soft- 
ened wall  of  the  abscess-cavity.  If  pus 
appears,  a  .sinus  forceps  may  be  passed 
into  the  cavity  and  opened.  It  is  well  to 
repeat  this  latter  procedure  on  two  suc- 
cessive days ;  in  this  way  the  pus  can  be 
thoroughly  evacuated.  Killian  (MUnch. 
nuHl.  Woch.,  July  28,  '9(i). 

In  an  attempt  to  abort  peritonsillar 
abscess,  a  good  dose  of  calomel  is  given, 
followed  by  a  saline  purge.  The  tonsil 
and  surrounding  pillars  are  painted 
thoroughly  with  a  00-grain  solution  of 
nitrate  of  silver,  and  this  is  repeated 
once  daily.  Hot  gargles  of  vinegar  and 
hot  water,  as  hot  as  can  be  borne,  should 
be  begun  earl}*,  and  then  hot  fomenta- 
tions   applied    externally.      Salol    and 
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phenaeetin  always  make  the  patient  feel 
more  comfortable.  When  abscess  forms, 
it  should  be  opened.  Dunbar  Roy  (At- 
lanta iled.  and  Surg.  Jour.,  July,  '98). 

Hypertrophy. 

There  are  two  varieties  of  hypertrophy 
of  the  tonsils:  the  ordinary  soft  hyper- 
trophy found  in  children  and  young 
adults,  and  the  scirrhous,  or  hard,  tonsil, 
which  is  characterized  by  an  enormous 
increase  of  the  connective  tissue  of  the 
gland  and  a  canalicularization  of  its 
blood-vessels. 

Symptoms.  —  Generally  there  is  more 
or  kss  obstruction  to  breathing,  the  pa- 
tient snoring  during  sleep.  Articulation 
is  impeded,  and  there  may  be  some  dif- 
ficulty in  swallowing,  especially  in  the 
cases  of  young  children.  The  crypts  of 
the  tonsil  may  become  filled  with  cheesy 
masses,  which,  undergoing  putrefaction, 
impart  to  the  breath  an  offensive  odor. 
Hypertrophied  tonsils  also  interfere 
sometimes  with  the  proper  performance 
of  the  functions  of  the  Eustachian  tubes, 
and  thus  become  a  cause  of  aural  catarrh 
and  deafness. 

Study  of  the  tonsils  in  a  series  of  375 
school-boys.     The  tonsils  were  enlarged 
in  62  per  cent.;    they  had  caused  symp- 
toms in  33  per  cent.,  and  they  produced 
gross  disturbance  of  hearing  in  27  per 
cent.     The   enlargement  and   the  symp- 
toms caused  thereby  were  most  marked 
between  the  sixth  and  ninth  years.    The 
percentages  were  much  lower  after  the 
end  of  the  ninth  year.    The  children  that 
progressed  poorly  in  school  were  in  over 
three-fourths  of  the  instances  those  with 
enlargement     of    the    tonsils.      Wilbert 
(Deutsche  med.  Wochen.,  Feb.  5,  1903). 
Treatment. — The  best  treatment  is  re- 
moval of  the  major  portion  of  the  hy- 
pertrophied gland  either  with  the  ton- 
sillotome,    galvanocautery-snare,    or    by 
galvanopuncture.     Occasionally  the  op- 
eration with  the  tonsillotome  is  followed 
by  dangerous  haemorrhage.    Care  should 
be  taken  not  to  wound  the  anterior  pillar 


of  the  fauces,  as  it  contains  a  small 
artery,  which,  when  woimded,  gives  rise 
to  troublesome  bleeding.  "WTien  the 
pillars  are  adherent  to  the  tonsils,  they 
should  be  carefully  separated  from  the 
tonsil  by  means  of  a  probe,  before  op- 
erating. A  tonsil  may  be  removed  by 
means  of  the  galvanocautery-snare  al- 
most as  quickly  and  painlessly  as  with 
a  tonsillotome  and  with  little  danger  of 
hfemorrhage. 

Scirrhous,  or  hard,  tonsils  should  not 
be  removed  with  the  tonsillotome;  owing 
to  the  hardness  of  the  tissues  surround- 
ing the  blood-vessels,  a  wounded  artery 
cannot  contract,  and  the  haemorrhage  is 
usually  long  continued  and  may  be  pro- 
fuse and  alarming. 

Tonsillectomy,  by  which  is  understood 
the  careful  dissecting  away  of  the  whole 
gland,  is  to  be  preferred  to  tonsillotomy, 
which  as  commonly  performed  by  the 
tonsillotome  amputates  only  a  portion  of 
the  diseased  gland. 

The  contrasting  of  these  two  opera- 
tions shows  a  distinct  advantage  in  favor 
of  tonsillectomy,  as  it  absolutely  pre- 
vents recurrence  of  tonsillitis  because  of 
the  removal  of  all  of  the  diseased  crypts 
with  their  contained  bacteria.  It  liber- 
ates the  pillars  and  restores  the  action  of 
the  soft  palate,  with  a  corresponding  im- 
provement of  voice.  If  the  operation  is 
perfectly  done,  a  smooth  surface  is  left, 
a  result  not  reached  by  tonsillotomy. 
It  is  the  only  practical  method  in  those 
tonsils  where  the  surface  is  so  soft  that 
a  firm  hold  cannot  be  obtained  by  a  ton- 
sillotome. In  more  than  three  hundred 
personal  cases  no  untoward  results  have 
been  met,  only  one  requiring  attention 
on  account  of  haemorrhage.  J.  H.  Coul- 
ter (Jour.  Amer.  Med.  Assoc,  Sept.  23, 
'99). 

Should  an  artery  be  observed  to  spurt 
after  an  operation  upon  the  tonsils,  the 
bleeding-spot  should  be  pierced  mth  a 
tenaculum,  by  twisting  which  a  sufficient 
amount  of  torsion  can  usually  be  made 
upon  the  tissue  to  stop  the  haemorrhage 
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until  more  efficient  methods  can  be  de- 
vised to  control  it. 

In  combating  the  severe  htemorrhage 
that  is  sometimes  the  result  of  tonsil- 
lotomy a  purse-string  suture  may  be 
placed  about  the  base  of  the  tonsil  before 
the  operation  or  inserted  afterward  if 
haemorrhage  is  encountered.  A  hea\-y 
silk  sterile  suture  is  passed  submucously 
with  a  curved  needle  and  holder  in  four 
stitches  about  the  tonsil  and  then  tight- 
ened. It  can  be  readily  inserted  under 
eucaine  B  (10  per  cent.)  local  anaes- 
thesia. Dawbarn  (Med.  News,  >Iay  20, 
'99). 

Treatment  by  galvanopuncture  is  per- 
formed in  the  following  manner:  A 
small  galvanocautery-knife  is  introduced, 
cold,  into  one  of  the  crypts  of  the  tonsils, 
and,  being  heated  while  in  situ,  is  made 
to  burn  its  way  out.  Two  or  three  such 
burns  may  be  made  at  a  sitting,  and  will 
be  followed  by  considerable  shrinking  of 
the  hypertrophied  gland.  From  five  to 
fifteen  such  operations  are  required  to 
reduce  the  gland  to  satisfactory  dimen- 
sions. 

In  amygdalotomy  dissecting  the  pala- 
tine folds  half-way  off  from  the  tonsil 
with  a  small  electric  cautery;  then  draw- 
ing the  tonsil  forward  and  dissecting  it 
out  thoroughly  to  about  one-half  its  ex- 
tent, cutting  this  portion  ofl',  and  treat- 
ing the  surface  with  a  strong  solution  of 
silver  nitrate  is  recommended.  The  otlier 
portion  of  the  tonsil  is  to  be  removed  in 
the  same  manner  a  week  or  ten  days 
later.  J.  Homer  Coulter  (N.  Y.  Med. 
Jour.,  No.  938,  '96). 

Hypertrophied  tonsils  may  be  gradu- 
ally reduced  to  normal  size  by  massage 
with  the  finger.  The  forefinger,  pro- 
tected by  a  rubber  cot,  should  be  intro- 
duced as  far  as  possible  behind  the  ton- 
sil, which  should  be  rubbed  fifteen  to 
twenty  times  with  the  finger  around  it, 
and  then  up  and  down  the  same  number 
of  times.  The  massage,  repeated  about 
fourteen  times,  reduces  even  the  most 
inflamed  and  swelled  tonsils  considerably. 
Knntorowicz  (Dcut.  med,  Zeit..  No.  03, 
'98). 

6—13 


The  normal  tonsil  has  a  physiological 
function,  probably  protective  to  the  or- 
ganism. Being  in  itself  often  diseased, 
the  physiological  function  of  the  tonsil 
is  impaired,  and,  instead  of  being  pro- 
tective, it  is  the  nidus  for  the  growth 
and  distribution  of  pathogenic  organ- 
isms and  their  poisonous  products  into 
the  system.  Many  grave  and  fatal  gen- 
eral infections  have  their  origin  in  the 
tonsils.  If  the  exanthemata,  especially 
scarlatina,  are  of  bacterial  origin,  the 
tonsil  acts  in  part  as  port  of  enti-y. 
Acute  articular  rheumatism  and  the 
diseases  often  associated  with  it,  endo- 
carditis and  chorea,  in  a  great  majority 
of  cases  are  due  to  the  action  of  at- 
tenuated bacteria,  their  toxins  or  both 
entering  the  general  system  through  a 
diseased  tonsil.  In  rare  cases  of  typhoid 
fever  in  which  no  intestinal  ulcerations 
can  be  demonstrated,  the  similarity  of 
the  tonsillar  tissue  and  Peyer's  patches 
suggests  the  portal  of  entry  of  the 
Eberth  bacillus  into  the  tonsil.  Scrofu- 
losis  is  often  associated  with  diseased 
tonsillar  tissue,  and  the  tubercle  bacil- 
lus very  often  enters  the  system  via  the 
tonsils.  The  tonsil  is  too  little  exam- 
ined at  necropsy,  and  much  light  might 
be  shed  on  fevers  of  uncertain  origins 
by  bacteriological  and  histological  ex- 
amination of  it.  Julius  Ullman  (Jled. 
News,  Jan.  26,   1901). 

Acute  Pharyngitis. 

Acute  pharyngitis  is  an  acute  inflam- 
mation of  the  mucous  membrane  and 
underlying  structures  of  the  pharynx. 

Symptoms. — The  constitutional  symp- 
toms are  usually  trifling:  A  feeling  of 
lassitude  with  slight  fever.  The  throat 
feels  sore,  dry,  and  stifT.  These  symp- 
toms increase  until  pain,  especially  when 
deglutition  is  attempted,  is  quite  severe. 
The  cervical  glands  are  often  swelled  and 
painful  to  the  touch.  The  voice  is  gen- 
erally husky;  and  a  sensation,  as  of  a 
foreign  body  in  the  throat,  forces  the 
patient  to  often  hawk  and  expectorate. 

Etiology  and  Pathology. — Acute  phar- 
yngitis is  generally  the  result  of  exposure 
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to  wet  and  cold,  especially  in  persons 
suffering  from  a  rheumatic  diathesis  or 
from  general  debility.  It  may  also  be 
caused  by  traumatism  or  the  presence 
of  a  foreign  body  in  the  pharynx. 

The  inflammation  usually  is  not  evenly 
distributed  over  the  pharyngeal  mucous 
membrane,  the  glandular  elements  al- 
ways being  most  affected.  Their  secre- 
tion is  at  first  increased,  but  after  a  time 
decreased,  becoming  starchy  and  glue- 
like in  character.  The  tonsils  are  always 
involved,  the  inflammation  being  suffi- 
ciently marked  sometimes  as  to  cause 
them  to  mask  the  inflammation  of  ad- 
jacent structures. 

Treatment. — A  saline  cathartic  should 
be  administered,  in  sufficient  quantity 
to  secure  one  or  more  free  movements 
of  the  bowels.  A  solution  of  nitrate  of 
silver,  1  or  2  drachms  to  the  ounce  of 
water,  should  be  painted  over  the  in- 
flamed lateral  walls  of  the  pharynx  once 
or  twice  a  day.  Care  should  be  exercised 
not  to  touch  the  posterior  wall,  or  the 
patient's  suffering  will  be  increased 
rather  than  diminished.  It  should  be 
borne  in  mind  that,  while  the  applica- 
tion of  a  weak  solution  of  nitrate  of  silver 
to  the  inflamed  fauces  is  painful  and  acts 
as  an  irritant,  the  application  of  solu- 
tions of  the  strength  of  1  or  2  drachms 
to  the  ounce  of  water  is  not  painful,  and 
is  immediately  followed  by  a  sensation 
of  relief  and  comfort,  and  tends  to  mate- 
rially shorten  the  course  of  the  disease. 
The  application  of  the  silver  solution 
should  be  followed  by  spraying  the  parts 
with  an  8-per-cent.  solution  of  anti- 
pyrine.  A  demulcent  gargle  or  lozenge 
should  also  be  prescribed  for  the  patient's 
use.  When  acute  pharyngitis  is  due  to 
the  presence  of  a  foreign  body,  it  should, 
of  course,  be  at  once  removed,  and  the 
inflamed  pharynx  treated  as  ordinary 
acute  pharyngitis.    When  the  rheumatic 


diathesis  exists,  the  administration  of 
guaiac,  either  alone  or  combined  with 
potassium  iodide,  will  be  found  to  yield 
most  excellent  results,  while  in  gouty 
sore  throat  colchicum  should  be  pre- 
scribed. 

Simple  Chronic  Pharyngitis. 

Simple  chronic  pharyngitis  is  a  chronic 
inflammation  of  the  mucous  membrane 
of  the  pharynx  generally  the  result  of 
chronic  rhinitis.  The  disease  is  often 
complicated  by  inflammation  of  the  fol- 
licles of  the  mucous  membrane,  and  is 
then  called  follicular  pharyngitis. 

Treatment.  —  It  is  all  important  to 
bring  about  a  cure  of  the  nasal  disease 
to  the  presence  of  which  the  pharyngeal 
malady  is  due.  After  the  primary  nasal 
affection  has  been  relieved  simple  chronic 
pharyngitis  will  often  get  well  almost 
without  treatment.  During  the  treat- 
ment of  the  nasal  affection,  however, 
applications  should  be  made  to  the  vault 
of  the  pharynx  of  glycerole  of  tannin, 
40  grains  to  the  ounce,  or  of  a  solution 
containing: — • 

IJ   Iodine,  5  grains. 

Potassium  iodide,  15  grains. 
Glycerin,  1  fluidounce. 

A  tongue-depressor  should  be  used  to 
hold  the  tongue  down,  and  the  patient 
be  requested  to  try  to  breathe  through 
his  nose  in  order  to  relax  the  palatine 
muscles.  The  application  may  then  be 
made  without  difficulty  by  means  of  an 
aluminum  applicator,  the  end  of  which 
has  been  wrapped  with  cotton  and  bent 
to  a  suitable  curve.  Should,  however, 
the  palate  lie  closely  in  contact  with  the 
pharyngeal  wall,  considerable  force  will 
be  required  to  carry  the  end  of  the  ap- 
plicator into  the  post-nasal  space,  while 
most  of  the  solution  with  which  the  cot- 
ton on  the  end  of  the  applicator  has  been 
saturated  will  be  squeezed  out  and  re- 
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main  in  the  fauces.  Applications  made 
in  such  a  manner  irritate  the  parts 
mechanically  and  tend  to  increase  the 
existing  inflammation  rather  than  to 
subdue  it;  and  it  is  always  best  to  desist 
from  making  an  application  to  the  phar- 
yngeal vault  under  such  circumstances. 

Atrophic  Pharyngitis. 

Atrophy  of  the  mucous  and  submu- 
cous tissues  of  the  pharynx  frequently 
exists  when  atrophic  rhinitis  is  present, 
being  probably  the  result  of  an  extension 
of  the  atrophic  process  to  the  pharyn- 
geal mucous  membrane;  or  contact  with 
the  respired  air  not  properly  warmed 
and  moistened  by  the  atrophic  nasal  mu- 
cous membrane,  and  dry  condition  of  the 
faucial  mucous  membrane,  amounting 
almost  to  pharyngitis  sicca,  is  found  in 
all  mouth-breathers,  but  disappears  spon- 
taneously as  soon  as  the  nose  has  been 
rendered  sufficiently  patulous. 

The  patient  complains  that  his  throat 
feels  dry  and  stiff.  Upon  inspection,  the 
pharyngeal  mucous  membrane  appears 
light  colored,  thin,  and  as  if  varnished. 
The  mucous  membrane  and  submucous 
tissues  are  so  thin  sometimes  that  the 
outline  of  each  cervical  vertebra  can  be 
distinguished.  Masses  of  inspissated  mu- 
cus, perhaps  dark  colored  from  the  dust 
inhaled  and  swept  into  ridges  by  the  mo- 
tions of  the  soft  palate,  are  seen  adher- 
ing to  the  surface  of  the  atrophied  tis- 
sues. 

Treatment.  —  Attention  should  be 
mainly  directed  to  the  condition  of  the 
interior  of  the  nose,  because,  when  a 
cure  of  the  nasal  affection  has  been 
brought  about,  the  concomitant  throat 
disease  will  improve  almost  without 
treatment.  The  general  health  should 
receive  attention;  and,  if  necessary, 
tonics  should  be  prescribed,  while  con- 
stipation should  be  met  by  the  use  of 
saline  laxatives.    Iodide  and  bromide  of 


potash  may  also  be  ordered  to  increase 
the  pharyngeal  secretions  and  diminish 
reflex  symptoms,  and  a  weak  solution  of 
nitrate  of  silver  (5  to  15  grains  to  the 
fluidounce)  should  be  applied  to  the 
atrophied  mucous  membrane,  both  above 
and  below  the  soft  palate,  to  stimulate  the 
atrophied  glands  to  increased  secretion, 
and  bring  about  renewed  growth  of  the 
atrophied  structures.  The  patient  should 
use  Dobell's  solution  or  some  other  bland 
alkaline  wash  as  a  spray  through  the 
nose  night  and  morning  in  order  to  re- 
move adherent  secretions. 

Syphilitic  Pharyngitis. 

Symptoms. — Syphilitic  pharyngitis  is 
an  inflammation  of  the  pharynx  due  to 
the  presence  of  the  syphilitic  virus,  and 
may  be  witnessed  during  both  the  pri- 
mary and  secondary  stages  of  the  disease. 
Mucous  patches  are  by  no  means  rare, 
while  gummata  or  their  characteristic 
cicatrices  are  very  often  met  with,  espe- 
cially in  dispensary  practice. 

In  primary  syphilis  examination  shows 
a  whitish  sore,  soon  followed  by  swelling 
of  the  glands  about  the  angle  of  the  jaw. 
Secondary  lesions  may  present  either  the 
form  of  mucous  patches  or  erythema 
characterized  by  a  diffuse  redness  of  the 
entire  fauces;  or,  in  the  milder  attacks, 
by  a  broad  red  line  extending  upward 
upon  each  of  the  anterior  pillars  and 
ending  abruptly  and  symmetrically  at  the 
root  of  the  uvula.  The  red  lines  are 
almost  pathognomonic  of  syphilis,  and 
persist  for  a  long  time  after  other  sec- 
ondary lesions  have  disappeared.  In  sec- 
ondary syphilis  the  larynx  almost  always 
becomes  involved;  the  voice  is  hoarse, 
and  there  is  a  short  cough  of  a  peculiar 
metallic  character,  which,  once  heard 
and  recognized,  is  rarely  forgotten.  Mu- 
cous patches  and  erythematous  areas  in 
the  throat  are  almost  always  symmetrical, 
— that  is,  both  sides  of  the  throat  are 
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attacked  in  corresponding  localities  by 
similar  lesions, — while  tertiary  lesions 
do  not  so  constantly  present  this  sym- 
metry. Gummata  more  frequently  in- 
volve the  tonsils  or  soft  palate  than  other 
parts  of  the  throat.  A  gumma  may  be 
absorbed  under  treatment,  or,  breaking 
down,  result  in  an  ulceration.  When  an 
ulcerating  gumma  is  situated  upon  the 
posterior  wall  of  the  pharynx,  the  cer- 
vical vertebrae,  or  even  the  cervical  cord 
itself  may  finally  become  involved,  and 
a  fatal  issue  result.  In  such  cases  also 
when  the  ulceration  has  involved  the 
posterior  surface  of  the  palate,  care  is 
required  to  prevent  union  of  the  soft 
palate  and  uvula  to  the  pharyngeal  wall. 
Where  union  has  actually  taken  place,  it 
is  difficult  at  a  subsequent  period  to  per- 
manently restore  satisfactory  communi- 
cation between  the  oro-pharynx  and 
naso-pharynx  by  any  operation,  because 
of  cicatricial  contraction  after  the  opera- 
tion. 

Treatment.  —  In  pharyngeal  syphilis, 
as  in  syphilis  everywhere,  constitutional 
treatment  is  of  primary  importance.  If 
the  symptoms  are  urgent,  the  hypoder- 
mic method  of  administering  mercury 
should  be  employed,  as  it  gives  the  most 
speedy  results.  Local  treatment  consists 
in  maintaining  perfect  cleanliness  of  the 
diseased  parts,  and  stimulating  mucous 
patches  and  ulcerations  to  heal  by  daily 
applications  of  the  acid  nitrate  of  mer- 
cury, diluted  with  five  parts  of  water. 
The  remedy  is  efEective,  but  painful,  and 
almost  equally  satisfactory  results  are 
sometimes  obtained  by  touching  the  ul- 
cers with  nitrate  of  silver,  60  grains  to 
the  ounce  of  water. 

Ketropharyngeal  Abscess. 

An  abscess  of  the  posterior  pharyngeal 
wall  may  be  hidden  above  and  behind 
the  soft  palate,  and  require  the  rhino- 


scope  to  ascertain  its  outline;  it  may  be 
situated  opposite  the  larynx  and  only  be 
partly  visible  with  the  laryngoscope;  or 
it  may  be  situated  in  such  a  manner  as 
to  be  hidden  by  one  of  the  posterior  pil- 
lars of  the  pharynx.  However,  the  most 
common  seat  of  abscesses  is  the  posterior 
wall  of  the  pharynx  opposite  the  oral 
cavity. 

It  may  occur  as  the  result  of  phleg- 
monous inflammation  of  the  cellular  tis- 
sue of  the  pharynx,  or  from  the  breaking 
down  of  an  inflamed  lymphatic.  Caries 
and  necrosis  of  the  vertebrEe  or  temporal 
bone  are  occasional  causes  of  the  affec- 
tion. 

There  is  usually  but  slight  systemic 
disturbance.  Local  symptoms  are  usu- 
ally the  first  to  attract  attention,  espe- 
cially in  infants,  among  whom  the  dis- 
ease is  the  more  common.  When  the 
abscess  is  situated  high  up  upon  the 
pharyngeal  wall,  a  sensation  suggesting 
the  presence  of  a  foreign  body  causes 
almost  constant  hawking  and  spitting, 
while  there  may  be  present  obstructed 
nasal  respiration  with  more  or  less  pain 
and  tinnitus.  When  the  abscess  is  oppo- 
site the  larynx,  dyspnoea  is  a  marked 
symptom,  appearing  in  "spasms,"  which 
may  endanger  the  patient's  life,  while 
swallowing  of  liquids  or  solids  is  danger- 
ous, owing  to  their  passage  into  the  lar- 
ynx. An  abscess  in  the  pharyngeal  wall 
opposite  the  oral  cavity  presents  none  of 
these  symptoms  imless  it  is  very  large. 

Treatment.  —  Left  to  itself,  a  retro- 
pharyngeal abscess  will  discharge  either 
into  the  throat  or  at  some  remote  point; 
but  it  should  be  opened  as  soon  as  a 
diagnosis  is  made,  by  means  of  a  curved 
small  trocar  and  cannula.  Should  the 
pus  recur,  an  incision  should  be  made 
into  the  abscess  at  its  lowest  part,  and 
the  opening  maintained  patulous  by  the 
daily  passage  of  a  probe. 
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Tumors. 

Any  of  the  varieties  of  tumor  found 
in  other  parts  of  the  body  may  occur  in 
the  phar}-nx.  They  are  most  frequently 
located  in  the  lateral  walls  and  may  in- 
volve the  surrounding  structures.  In 
the  following  order  of  frequency  are 
found  in  the  pharynx:  Gumma,  sar- 
coma, carcinoma,  lupus,  papilloma,  cysts, 
fibroma,  osteoma,  enchondroma,  ade- 
noma, and  aneurisms. 

When  the  growth  is  large,  it  may  be- 
come an  obstruction  to  deglutition  or 
even  respiration.  In  carcinoma  and  ul- 
cerating lupus,  pain  is  present,  usually 
radiating  into  the  ear. 

Carcinoma  of  the  pharynx  and  larynx 
usually  runs  a  rapid  course,  attended 
with  the  characteristic  lancinating  pains, 
constant  and  often  intolerable.  As  re- 
gards the  fauces,  there  is,  coincident  with 
pain  during  deglutition,  a  stiffness  of  the 
angle  of  the  jaw;  an  intense,  boring, 
ever-present  pain  in  the  ear  is  often  the 
chief  complaint.  The  tonsil,  the  most 
frequent  starting-point,  at  first  presents 
a  dark-red  appearance,  with  a  grayish- 
white  spot  in  the  centre;  the  surround- 
ing tissues  on  the  aiTected  side  are  hyper- 
iemic;  it  subsequently  exceeds  the  con- 
fines of  the  tonsil  and  rapidly  spreads 
over  the  surrounding  tissue  in  a  cauli- 
flower-like manner.  J.  S.  Gibb  (Medi- 
cine, Jan.,  '98). 
Early  extirpation  with  the  knife,  gal- 
vanocautery,  or  snare  should  be  prac- 
ticed. 

E.  B.  Gleason, 

Philadelphia. 

TOXIC  AMBLYOPIA. 

Definition.  —  Impairment  of  vision 
through  poisoning  with  certain  sub- 
stances. It  may  or  may  not  be  associated 
with  organic  changes  in  the  retina  or 
optic  nerve. 

Symptoms. — Impairment  of  vision  may 
be  quite  sudden  or  gradual.  It  occurs 
without  pain  or  inflammation  about  the 
eye  or  other  obvious  signs.     The  visual 


field  is  encroached  upon,  and  sometimes 
greatly  limited.  The  failure  of  sight  is 
commonly  progressive,  until  the  source 
of  poisoning  is  removed,  or  the  vision 
greatly  reduced.  If  the  cause  is  not  dis- 
covered and  its  influence  checked,  optic 
atrophy  is  likely  to  follow. 

Alcoholic  amblyopia  (amblyopia  ex- 
abusa)  closely  resembles  that  produced 
by  tobacco.  Both  poisons  share  in  the 
causation  of  many  cases.  Where  alcohol 
is  an  important  factor,  the  amblyopia 
may  appear  at  an  earlier  age;  and  there 
is  greater  redness  and  obscuration  of  the 
optic  disk,  with  subsequent  atrophy  of 
the  temporal  quadrant.  There  may  also 
be  limitation  of  the  periphery  of  the 
visual  field,  and  atrophy  of  the  whole 
optic  nerve.  Methyl-alcohol  also  causes 
blindness,  with  atrophy  of  the  optic 
nerve.  The  essence  of  Jamaica  ginger, 
sometimes  used  as  an  intoxicant,  also 
produces  amblyopia. 

TOBACCO-AMBLTOPIA  is  characterized 
by  central  scotoma,  larger  and  more  fre- 
quently complete  for  colors  than  for 
form.  It  commonly  occurs  after  the  age 
of  forty,  and  is  very  rare  in  youth.  It 
often  develops  when  the  general  health 
is  impaired,  and  sometimes  suddenly. 
The  ophthalmoscopical  symptoms  are  a 
slight  and  uncertain  redness  and  blur- 
ring of  the  optic  disk,  followed,  in  se- 
vere cases,  by  pallor  of  its  temporal 
quadrant.  In  the  optic  nerve  evidence  of 
inflammatory  and  degenerative  changes 
of  the  nerve-fibres  supplying  the  macula 
has  been  found,  and  the  afTection  has 
been  regarded  as  a  retrobulbar  neuritis. 
But  it  is  not  certain  that  the  essential 
lesion  is  of  this  character. 

Amblyopia  from  iodoform  may  occur 
when  it  is  used  internally  in  full  doses 
or  as  a  dressing  for  large  raw  surfaces. 
The  visual  disturbance  appears  suddenly 
after  the  drug  has  been  used  some  time. 
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and  includes  central  scotoma,  with  ob- 
scuration of  other  parts  of  the  visual 
field.  Other  symptoms  of  iodoform  poi- 
soning— fever;  rapid,  soft  pulse;  diar- 
rhoea; headache;  and  stupor — are  usu- 
ally present. 

Amblyopia  from  bisulphide  of  car- 
bon occurs  among  workmen  exposed  to 
the  fumes  of  this  agent  during  the  proc- 
ess of  vulcanizing  rubber.  It  closely  re- 
sembles tobacco-amblyopia.  The  general 
symptoms  accompanying  it  are:  vertigo, 
irritability,  and  excitement;  and,  later, 
dejection,  ansesthesia,  and  muscular 
weakness. 

Amblyopia  from  nitrobenzol  is 
marked  by  central  scotoma  and  con- 
traction of  the  periphery  of  the  visual 
field.  The  pupils  are  dilated,  the  eye- 
ground  much  darker  than  normal,  and 
the  retinal  veins  dilated  and  tortuous. 
The  general  symptoms  are  headache, 
muscular  weakness,  mental  disturbance, 
and  cyanosis.  It  occurs  in  those  exposed 
to  the  dust  or  fumes  of  the  drug,  while 
making  certain  explosives  and  perfumes. 

Quinine-amblyopia  follows  the  tak- 
ing of  large  quantities  of  the  drug,  usu- 
ally several  drachms,  but  it  has  been 
encountered  after  use  of  as  little  as  15 
grains.  The  general  symptoms  of  full- 
ness and  ringing  in  the  ears  and  head, 
deafness,  etc.;  these  precede  the  blind- 
ness, which  comes  on  only  after  several 
hours  or  days.  Loss  of  sight  is  rapid, 
being  usually  complete  in  a  few  hours. 
The  pupils  are  dilated,  the  optic  disk 
white,  and  the  retinal  arteries  and  veins 
greatly  contracted.  The  field  of  vision, 
especially  the  field  for  colors,  is  greatly 
narrowed. 

Salicylic  acid  and  the  salicylates 
and  ACETANiLiD  may  cause  amblyopia 
like  that  from  quinine. 

Lead  poisoning  may  cause  blindness, 
with  atrophy  of  the  optic  nerve. 


Diagnosis.  —  Sudden  or  rapidly  pro- 
gressive amblyopia  should  always  raise 
the  suspicion  of  a  toxic  origin.  Inquiry 
will  elicit  the  history  of  exposure  to  one 
of  the  above  noxious  agents.  Testing 
the  field  of  vision  will  determine  the 
diagnosis.  The  especial  characteristic  of 
the  one  group  of  amblyopias,  such  as 
that  from  tobacco,  is  the  central  scotoma; 
but  the  patient  may  not  at  first  recog- 
nize that  the  cloud  he  complains  of  be- 
fore his  sight  is  confined  to  the  centre 
of  the  field  of  vision.  In  the  same  way, 
until  attention  is  called  to  it,  limitation 
of  the  field  of  vision  may  not  be  appre- 
ciated by  the  sufferer  from  quinine- 
blindness   or  similar  affections. 

Prognosis.  —  When  exposure  to  the 
toxic  influence  is  continued  useful  vision 
is  likely  to  be  lost.  With  prompt  and 
early  suspension  of  the  poisonous  agent, 
the  loss  of  sight  will  be  cheeked,  and 
often  practically  normal  vision  may  be 
regained.  For  tobacco-amblyopia,  the 
chance  of  full  recovery  is  very  good,  if 
the  case  is  treated  properly  during  the 
first  few  weeks;  and  after  many  months 
prolonged  treatment  may  produce  great 
improvement  in  vision.  Quinine-blind- 
ness is  at  first  complete,  but  almost  al- 
ways some  vision  returns,  and  central 
vision  may  become  normal.  Some  nar- 
rowing of  the  field  of  vision  remains  per- 
manently in  all  severe  cases.  The  am- 
blyopia from  methyl-alcohol  may  im- 
prove for  a  time,  and  then  grow  worse 
to  complete  blindness  with  optic  atrophy. 
In  general,  the  severity  and  duration  of 
the  poisoning  influences  the  completeness 
of  final  restoration  of  sight. 

Treatment. — The  first  and  the  essen- 
tial point  is  to  stop  the  entrance  of  the 
poison,  by  total  cessation  of  its  employ- 
ment in  any  form;  the  use  of  tobacco 
and  alcohol,  as  with  all  other  toxic 
agents,  must  be  given  up.     The  admin- 
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istration  of  iodoform,  quinine,  salicylic 
acid,  or  acetanilid  must  be  suspended. 
Workers  with  carbon  bisulphide,  nitro- 
benzol,  or  lead  must  change  their  occu- 
pations. The  elimination  of  the  poison 
may  be  hastened  by  potassium  iodide 
in  moderate  doses,  Turkish  baths,  and 
pilocarpine  sweats.  The  general  health 
should  be  looked  after  at  every  point. 
Strychnine  is  to  be  given  in  increasing 
doses  up  to  the  limit  of  tolerance. 
Edward  Jackson, 


TOXIC  FOODS. 

Ptomaines  and  Toxins.  —  The  word 
ptomaine  has  been  pretty  generally 
abandoned  as  inapplicable  to  the  toxic 
elements  of  decomposition  it  was  in- 
tended to  represent.  Although  it  im- 
plies the  presence  of  a  poisonous  prod- 
uct, it  is  now  known  that  many  pto- 
maines —  cholin,  neuridin,  putrescin, 
etc.,  for  instance  —  are  not  poisonous, 
though  extracted  from  dead  bodies. 
The  term,  therefore,  fails  to  isolate  the 
truly  toxic  products  such  as  neurin, 
present  in  decomposing  meat;  pepto- 
toxin,  found  in  some  peptones;  mus- 
carin,  found  in  the  Amanita  muscaria 
mushroom,  the  venom  of  snakes,  etc.; 
and  tlie  term  "toxin"  has  therefore  been 
generally  adopted  to  distinguish  the  lat- 
ter group,  just  as  it  has  to  another  group 
associated  with  the  pathogenesis  of  vari- 
ous affections,  such  as  diphtheria,  chol- 
era, etc.  Upon  a  special  group  of  toxins, 
originating  in  the  putrefaction  of  pro- 
teid  substances,  through  the  metabolism 
of  putrefactive  bacteria  of  dead  bodies, 
therefore,  mainly  depend  the  effects  of 
toxic  foods. 

When  these  toxins  (nitrogenous  liases) 
are  compared  to  alkaloids  (vegetable 
bases),  many  of  which,  aconitine,  coni- 
ine,  veratrum,  etc.,  are  well  known  to 


the  practitioner,  they  may  be  said  to  be 
at  least  very  similar,  no  reliable  test, 
capable  of  distinguishing  them  as  a 
group  from  these,  having,  as  yet,  been 
discovered.  Indeed,  toxins  of  putrefac- 
tion have  been  taken  for  vegetable  alka- 
loids by  expert  toxicologists. 

Emphasis  laid  upon  the  grave  respon- 
sibility attached  to  expert  testimony  and 
to  the  importance  of  noting  the  slightest 
deviation  or  departure  from  character- 
istic reaction,  and  of  guarding  against 
every  possible  source  of  enor  or  fallacy. 
In  cases  of  poisoning  ptomaines  might  be 
detected  as  vegetable  alkaloids  in  the 
stomach-contents,  and  the  vomit  and 
post-mortem  features  may  be  corrobora- 
tive. It  is  very  possible  that  in  such 
cases  where  the  opportunity  of  detecting 
a  powerful  poison  exists,  according  as 
circumstantial  or  collateral  evidences 
present  themselves,  suspicion  of  murder- 
ous intent  may  or  may  not  be  attached 
to  any  person  or  persons. 

Delphinine  is  closely  simulated  by  a 
ptomaine.  Coniine  also  has  a  near  rela- 
tive in  the  products  of  cadaveric  decom- 
position. In  the  Krebs-Brande  case,  at 
Braunschweig,  in  1874,  this  alkaloid  was 
found  even  in  undecomposed  parts  of  the 
body.  Morphine  has  its  animal  homo- 
logue,  which  was  mistaken  for  it  in  the 
Sonzogna  trial  at  Cremona.  Farquhar- 
son  (Jour,  of  State  Med.,  Jan.,  '93). 

The  toxins  begin  to  develop  in  the 
dead  body  about  twenty-four  hours  after 
death  when  the  latter  is  due  to  normal 
causes,  though  a  diseased  animal  may 
show  evidences  of  putrefaction  much 
sooner.  The  putrefactive  process  con- 
tinues until  complete  disintegration  and 
chemical  transformation  of  the  organic 
tissues  occur,  one  class  of  toxins  lieing 
replaced  by  others  which  are  frequently 
of  greater  toxicity.  When  a  sufficiently 
active  dose — less  than  one-luindrcdth 
of  a  minim  in  the  case  of  some  toxins — 
is  introduced  into  the  human  organism 
through  the  agency  of  tainted  or  jnitrid 
foods,  illness  may  prevail. 
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The  likelihood  of  toxic  symptoms  de- 
pends to  a  great  degree  upon  the  condi- 
tion of  the  animal  partaken  of  at  the 
time  of  its  death.  Thus,  spoiled  or 
tainted  veal,  ohtained  from  healthy  ani- 
mals, r8?ely  gives  rise  to  serious  acci- 
dents. But  if,  as  is  frequently  the  case, 
the  animal,  when  slaughtered,  suffered 
from  pyaBmic  or  septicoemie  inflamma- 
tory processes,  or  septic  diarrhoea,  grave 
symptoms  may  occur  in  the  person  par- 
taking of  it. 

While  many  cases  of  poisoning  may 
be  attributed  to  toxins, — i.e.,  bacterial 
products, — living  bacilli  such  as  are 
ingested  with  contaminated  water  in  the 
ease  of  typhoid  fever  or  cholera  may  also 
be  productive  of  poisoning  when  food 
containing  them  is  used.  We  have  in 
the  toxic  oyster  an  example  of  food 
acting  as  the  medium  for  the  transporta- 
tion of  an  infectious  germ,  though,  in 
all  probability,  the  mollusk  itself  is  not 
diseased.  When,  going  a  step  farther,  we 
closely  examine  the  clinical  history  of 
most  cases  of  cholera  morbus  and  com- 
pare it  to  that  of  food  poisoning,  the  re- 
semblance is  so  great  that  we  cannot  but 
be  led  to  conclude  that  in  at  least  many 
cases  of  the  former  disorder  we  are  in 
the  presence  of  food  infection,  in  an  in- 
dividual unduly  susceptible,  perhaps,  to 
the  micro-organism  that  may  be  present, 
or  to  its  toxin.  This  would  tend  to  sug- 
gest that  many  more  eases  of  food-in- 
fection are  met  with,  in  practice,  than 
is  generally  believed. 

Foods  of  all  kinds  may  thus  become 
the  source  of  toxic  sj^mptoms  through 
the  effects  of  putrefaction;  they  may 
transmit  various  micro-organisms:  those 
of  tuberculosis,  typhoid  fever,  trichino- 
sis, etc.  Vegetable  matter  used  as  food, 
grains,  fungi,  etc.,  represent  exceptions 
to  this  rule. 

Apart   from   added   poison   and   para- 
sitic disease,  meat  may  become  poison- 


ous in  three  ways:  (o)  from  the  presence 
of  disease,  at  the  time  of  slaughter,  in  the 
animal  from  which  the  meat  is  derived; 
(6)  from  micro-organisms  which  attack 
or  develop  in  meat  subsequent  to 
slaughter;  (c)  from  the  presence  of 
to.xalbumoses  or  of  ptomaines.  Mann 
(Med.  Chronicle,  July,  '90). 

Outbreaks  of  disease  due  to  meat  poi- 
soning are  dependent  upon  infections  by 
living  bacilli.  Only  two  kinds  of  bacilli 
are  definitely  related  to  the  etiology  of 
such  outbreaks,  namely:  the  bacillus 
enteritidis  of  Gartner  and  the  anaerobic 
bacillus  butyricus  of  van  Ermenghem. 
Of  these  the  former  is  the  more  impor- 
tant. AVhenever  the  source  of  the  illness 
was  traced,  the  animal  supplying  the 
meat  was  found  to  be  diseased.  The 
cow  and  the  calf  are  the  animals  espe- 
cially liable  to  furnish  the  bacillus. 
Herbert  E.  Durham  (Brit.  Med.  Jour., 
Dec.  17,  "98). 

Meat  Poisoning.  —  Stmptojis.  —  The 
symptoms  produced  by  poisonous  meat 
may  be  grouped  in  two  divisions:  (1) 
those  due  to  a  true  infection;  (2)  those 
due  to  simple  poisoning.  In  the  first 
division  the  train  of  symptoms  runs  the 
usual  course  of  an  infectious  disease,  as 
shown  by  the  occurrence  of  symptoms 
suggesting  typhoid  fever  in  a  large  num- 
ber of  people  who  had  eaten  of  meat 
from  an  animal  killed  while  moribund. 
In  the  second  division  the  symptoms 
usually  resemble  those  due  to  acute 
gastro-enteritis:  violent  vomiting  and 
purging;  rapid  loss  of  strength,  with 
extreme  depression;  cramps  in  the 
calves  of  the  legs;  and  general  coldness 
of  the  surface,  with  subnormal  tempera- 
ture. In  these  cases  the  average  pro- 
dromal period  is  shorter  than  in  those  of 
Class  1,  and  the  acute  stage  of  the  illness 
does  not  exceed  a  few  days  at  the  longest. 
(Mann.) 

The  histories  vary  considerable,  how- 
ever. Diarrhoea  is  not  always  witnessed, 
neither  is  vomiting  a  feature,  probably 
depending  upon  the  intestinal  area  in- 
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Tolved  (Durham).  At  times  the  tem- 
perature is  raised.  Pneumonic  symp- 
toms may  also  appear,  while  the  frontal 
cephalalgia  and  marked  symptoms  of  in- 
fluenza may  suggest  the  presence  of  this 
disease.  Great  weakness  attends  all 
cases.  Herpes  labialis,  rashes,  and  des- 
quamations occasionally  follow  the  act- 
ive period. 

Etiology. — Any  kind  of  meat,  beef, 
mutton,  lamb,  etc.,  may,  when  more  or 
less  putrid,  give  rise  to  symptoms  of 
poisoning,  but  various  combinations  or 
modes  of  preparation  show  a  special 
tendency  in  this  direction.  Sausage  poi- 
soning prevails  especially  in  Germany, 
where  outbreaks  are  quite  frequent. 
Pork-pie,  ham,  and  veal-pie  represent 
prolific  causes  of  poisoning  in  England 
and  France.  Any  kind  of  fowl — turkey, 
chicken,  goose,  etc. — may  be  recorded 
among  the  foods  that  have  given  rise  to 
serious  poisoning,  —  though  in  some 
cases  no  evidence  of  putrefaction  could 
be  discerned.  An  outbreak  of  typhoid 
may  be  suspected  in  wholesale  poison- 
ing, as  in  the  memorable  case  at  Sabina, 
Iowa,  in  which  forty  or  fifty  guests  at  a 
wedding  banquet  who  had  partaken  of  a, 
chicken-salad  were  attacked  by  what 
seemed  to  be  in  many  cases  typical  ty- 
phoid. This  claim  was  actually  set  up 
as  part  of  the  defense  in  the  numerous 
damage  suits  that  were  brought. 

Meats  mainly  acquire  toxic  properties 
through  delay  in  their  use  as  food  after 
slaughtering  of  the  animals  from  which 
they  are  obtained;  and  imperfect  preser- 
vation, whether  this  be  by  means  of 
freezing,  canning,  salting,  or  smoking, 
plays  its  part  in  this,  merely  because  it 
imperfectly  counteracts  the  putrefactive 
jirocess:  i.e.,  the  formation  of  toxins. 
We  have  also  seen  that  infection  can 
also  be  due  to  disease  of  the  animals  or 
to  infection  of  the  meat  before  ingestion. 


All  these  features  are  to  be  considered 
simultaneously  when  prophylactic  meas- 
ures are  to  be  instituted. 

Peophylaxis. — In  Paris  the  seizure  of 
meat  is  considered  justified  and  is  made 

(1)  when  deprived  of  all  edible  qualities; 

(2)  when  its  ingestion  might  be  followed 
by  injurious  consequences;  (3)  when 
from  some  reason  or  other  it  has  derived 
qualities  rendering  its  taste  repugnant. 
Under  the  first  head  comes  the  flesh  of 
animals  that  have  been  killed  too  young, 
and  of  those  that  are  either  dropsical 
or  cachectic;  under  the  second,  that  of 
animals  affected  with  disease,  such  as 
fever,  septicEemia,  anthrax,  tuberculosis, 
etc.  The  signs  which  guide  the  inspec- 
tor in  condemning  the  flesh  of  cachectic 
animals  are  chiefly  the  wasted  condition, 
the  absence  of  fat  about  the  omentum, 
and  the  lack  of  resistance  in  the  muscu- 
lar tissue.  With  regard  to  animals  that 
have  died  of  inflammatory  diseases  the 
signs  are:  1.  A  general  tarnished  colora- 
tion, more  or  less  deep  red.  2.  A  capil- 
lary injection  of  the  fat,  which  in  ex- 
treme cases  is  penetrated  deeply  by  it. 
3.  Arborescent  markings  on  and  a  tend- 
ency to  a  livid  coloration  of  the  seroixs 
membranes.  4.  A  violet  tint  of  the  kid- 
neys. 5.  A  brown  or  blackish  coloration 
of  the  spongy  bone,  seen  best  in  the  ver- 
tebrne.  6.  Loss  of  firmness  in  the  muscu- 
lar tissue. 

In  Brussels  the  conditions  under 
which  the  flesh  of  tuberculous  animals 
is  seized,  no  matter  how  good  its  general 
condition,  are:  1.  (a)  Tubercle  having 
its  seat  in  both  thorax  and  abdomen; 
(6)  tubercle,  whether  it  be  thoracic  or 
abdominal,  with  presence  of  tubercles  in 
any  other  part  of  the  body  outside  these 
cavities;  (c)  tubercle  generalized  in  the 
following  organs:  lungs,  pleural,  peri- 
toneum, liver,  or  mesenteric  glands;  (d) 
tubercle  of  the  lungs  or  pericardium  in- 
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volving  the  pleura  extensively;  (e) 
tubercle  of  any  organ  of  the  abdomen 
involving  the  peritoneum  extensively. 
2.  Tubercle  observed  in  no  matter  what 
part  of  the  body,  or  what  the  number 
of  tubercles,  when  the  animal  is 
markedly  wasted. 

No  slaughtering  can  take  place  in 
Berlin  except  at  the  abattoir,  and  no 
meat  can  be  sent  away  from  the  abattoir 
without  first  being  stamped  as  having 
passed  the  expert  examination.  The  in- 
spection is  entirely  in  the  hands  of  veter- 
inary surgeons.  They  make,  first,  a 
rough  inspection  of  the  carcass  and  cut 
into  the  glands  of  the  neck,  especially 
the  retropharj^ngeal.  The  liver  and 
lungs  of  every  animal  must  also  be  cut 
into.  If  the  appearances  are  suspicious, 
the  surgeon  further  examines  the  spleen 
and  the  various  glands  of  the  body.  The 
flesh  of  all  animals  affected  with  tuber- 
culosis, but  not  so  extensively  as  to  jus- 
tify total  seizure,  and  of  those  in  which 
only  a  few  cysticerci  are  found,  is  cooked 
for  two  hoiirs  in  boiling  water,  and  twice 
a  week  sold  to  the  poor  for  a  trifle. 

In  Copenhagen,  also,  a  slaughter  of 
animals  can  take  place  only  at  the 
slaughter-house,  where  the  veterinary 
inspection  is  made.  All  the  animals  are 
first  inspected  as  they  stand  in  the  mar- 
ket, and  any  animal  found  with  danger- 
ous infectious  disease  is  isolated  and 
slaughtered  apart  from  the  others. 
None  of  the  organs  may  be  removed 
until  the  veterinary  surgeon  has  made 
his  rounds.  The  latter,  after  a  general 
inspection  of  the  carcass,  cuts  into  the 
glands  of  the  neck,  examines  the  pleurae, 
peritoneum,  lungs,  and  liver,  and,  should 
there  he  nothing  wrong  with  them,  al- 
lows the  meat  to  be  stamped  with  a  blue 
mark,  as  of  good  quality.  If  he  find 
any  inflammation  or  suppuration  about 
tltcm,  he  undertakes  a  methodical  ex- 


amination not  only  of  those  of  the  neck, 
but  also  of  the  submaxillary,  axillary, 
bronchial,  mesenteric,  inguinal,  and 
lumbar  glands.  Cysticerci  are  always 
looked  for  by  cutting  into  the  muscles 
at  the  root  of  the  tongue.  Tubercle, 
when  generalized,  is  deemed  a  sufficient 
cause  for  seizure,  but  not  when  localized. 
A  black  stamp  is  freely  used  to  mark 
meat  as  of  second-class  quality  which  is 
not  considered  sufficiently  diseased  to 
warrant  seizure. 

Shell-fish  and  Fish  Poisoning.— 
Otstees. — Of  late  this  moilusk  has  oc- 
cupied quite  a  prominent  place  among 
the  toxic  foods.  In  temperate  zones 
such  effects  are  seldom  witnessed,  but 
in  tropical  and  subtropical  countries 
oysters,  which  can  be  eaten  without 
danger  at  certain  times,  become  poison- 
ous at  others.  In  temperate  zones, 
therefore,  the  toxicity  is  not,  as  a  rule, 
inherent  in  the  oyster,  it  is  due  to 
sewage-contamination  or  to  infection  of 
the  pit  in  which  the  shell-fish  is  stored 
through  insufficiently  frequent  renewal 
of  the  water. 

Kesult  of  an  examination  of  a  sample 
of  water  taken  from  one  of  the  oyster- 
pits  in  whicli  oysters  were  kept  awaiting 
sale,  and  in  which  the  water  had  been 
allowed  to  stand  unchanged  for  several 
days.  The  original  water  contained 
about  400  micro-organisms  per  cubic 
centimetre,  whereas  in  tlie  stagnant 
water  these  had  increased  to  over  10,- 
000.  Artificial  pits  for  the  storage  of 
oysters  should  be  either  situated  between 
high  and  low  tide,  and  so  get  their  waters 
renewed  every  twelve  hours,  or,  if  placed 
beyond  the  reach  of  the  ordinary  tides, 
provision  should  be  made  for  the  fre- 
quent renewal  of  the  water;  oysters 
should  be  consumed  as  soon  as  possible 
after  leaving  their  beds.  David  Houston 
(Jour.  Essex  Technical  Laboratories; 
Brit.  Med.  Jour.,  Dee.  19,  '96). 
To  oysters,  as  is  well  known,  have 
been  traced  cases  of  typhoid  fever  (see 


TOXIC  FOODS.    CREAJI  AXD  CHEESE. 


203 


Typhoid  Fevek,  Etiology,  in  this 
volume).  In  a  case  recently  reported  by 
Eenon  marked  urticaria  developed,  ac- 
companied by  a  sharp  attack  of  arthritis. 

Mussels. — Mussel  poisoning  may  be 
due  to  a  toxin,  mytilotoxin,  found  chiefly 
in  the  liver  of  this  shell-fish;  or  to  con- 
tamination through  a  prolonged  sojourn 
of  the  latter  in  foul  waters.  Here,  how- 
ever, the  symptoms  vary  somewhat  from 
the  classical  manifestations,  in  that  the 
nervous  system  seems  to  be  more  actively 
involved,  profound  collapse  ensuing 
rapidly. 

Shrimps  axd  Lobsters. — Potted 
shrimps  (Lancet,  Sept.  17,  '98)  recently 
caused  forty  persons  to  suffer  from  vio- 
lent gastro-intestinal  symptoms  at  St. 
Ann's-on-the-Sea.  In  this  region  the 
shrimp-nets  are  piled  for  some  miles 
along  the  coast,  where  a  deep  channel 
divides  the  foreshore  from  the  shallow 
banks.  It  is  said  that  the  shrimps  were 
caught,  potted,  and  used  the  same  day. 
No  deaths  occurred,  though  some  of  the 
cases  were  serious.  The  fishermen  con- 
tend that  the  shrimps  were  caught  where 
there  could  be  no  sewage  pollution. 

Lobsters  and  crabs  are,  of  shell-fish, 
those  most  feared,  but,  judging  from  the 
few  cases  of  poisoning  credited  to  them, 
it  is  probable  that  they  are  no  more 
toxic  than  other  edible  substances  of  the 
same  class.  Symptoms  of  typhoid  may 
not  only  prevail,  but  the  Widal  test  may 
sustain  such  a  diagnosis,  as  in  a  case  re- 
ported by  Shram  (Medical  News,  Nov. 
20,  '97). 

Fish. — Cases  of  poisoning  by  salted 
salmon  have  been  reported.  Out  of 
eleven  cases  witnessed  by  ArnstamofT, 
five  died.  The  fish  was  not  putrid, 
though  peculiarly  soft.  The  chief  symp- 
toms, which  developed  in  ten  to  twenty 
liours  after  the  ingestion  of  the  fish,  con- 
sisted   of   general    weakness,    abdominal 


pains,  dyspnoea,  mydriasis,  diplopia,  ver- 
tigo, dryness  in  the  mouth,  dysphagia, 
aphonia,  obstipation,  anuria,  and  reduc- 
tion of  temperature.  The  pathologico- 
anatomical  examination  showed  nothing 
specific  other  than  death  from  asphyxia. 
The  microscopical  and  bacteriological 
examination  of  the  organs  demonstrated 
the  presence  of  a  large  number  of  micro- 
organisms which  bore  considerable  re- 
semblance to  the  typhoid  bacillus. 

The  salted  sturgeon  has  also  proved 
fatal  to  many  persons  in  Eussia,  the 
bard  in  central  Europe,  and  the  tetro- 
don  in  China  and  Japan.  Some  of  the 
varieties  of  the  latter  fish  are  extremely 
toxic,  causing  death  in  some  cases  in 
less  than  an  hour.  The  poison  may  be 
either  due  to  a  venomous  glandular  se- 
cretion or  to  bacteria  or  their  toxins. 

Cream  and  Cheese.  —  The  toxic  ef- 
fects of  milk  have  been  considered  in 
various  articles,  particularly  under  In- 
fants, DiARRHCEAL  DISEASES  OF  (vol- 
ume iii),  and  Typhoid  Fever  (volume 
vi),  and  the  reader  is  referred  to  these. 

Epidemic  of  milk   poisoning.     In   one 
village   5   families   consisting  of   12   jier- 
sons    were    attacked;     2    children    died. 
In  another  village   17   persons  living  in 
5  diflerent  houses  showed  symptoms  of 
severe  gastroenteritis  and   collapse,   the 
symptoms  coming  on  always  about  three 
hours  after  taking  milk  which  was  sup- 
plied   by    one    milkman    from    one    can. 
The  goats  from  which  the  milk  was  ob- 
tained were  entirely  healthy.     The  cans 
had  been  washed,  but  they  had  a  sour 
odor,  and  bacteriological  examination  of 
them   showed   a   bacillus  which    liad  all 
the  cliaracteristics  of  bacillus  cnteritidis 
sporogenes.       T.     Zammit     (15rit.     Med. 
Jour.,  May  12,  1900). 
Ice-cream  dealt  out  in  the  streets  of 
London  by  itinerant  vendors  frequently 
causes  death  among  the  poorer  classes. 
The  cold  of  this  food  benumbs  the  sense 
of  taste,  and  the  coml)ination  of  stale 
eggs  and   snur   cream    jiasses   unnoticed 
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down  the  gullet  of  the  victims,  almost 
invariably  children.  The  quarters  of  the 
vendors  are,  as  a  rule,  filthy,  thus  afford- 
ing a  prolific  source  of  contamination. 
The  symptoms  do  not  vary  from  those 
already  described:  the  manifestations  of 
acute  gastro-enteritis. 

Analysis  of  forty-nine  samples  of 
American  green  cheese.  A  bacillus  of  the 
colon  group  was  found  in  every  sample. 
As  to  whether  opium  does  harm  if 
given  in  the  vomiting  and  purging  from 
tyrotoxicon  poisoning,  experiments  on 
guinea-pigs  with  the  bacillus  obtained 
from  cheese  showed  that  a  beef-tea  cult- 
ure killed  only  those  animals  which  re- 
ceived Vi  grain  of  morphine  hypoder- 
mically.  Vaughan  and  McClymonds 
(.Jacobi  Festschrift;  Phila.  Med.  Jour., 
May  26,  1900). 

Study  of  about  two  hundred  persons 
poisoned  by  cream-tarts.  The  symptoms 
were  those  of  gastro-intestinal  irrita- 
tion, and  varied  considerably  in  inten- 
sity, resembling  in  some  arsenical  poison- 
ing. All  recovered.  A  bacteriological 
examination  of  the  cream-mixture  — 
which  is  usually  composed  of  milk,  eggs, 
sugar,  flour,  and  pastry — showed  the 
presence  of  streptococcus  pyogenes 
aureus  of  unusual  virulence.  A  series 
of  experiments  established  the  fact 
that,  when  the  cream-mi.\ture  becomes 
sour  and  is  kept  in  a  very  warm  room, 
the  pyogenic  cocci,  with  which  such 
mixtures  are  liable  to  become  contami- 
nated, develop  very  rapidly.  Lashenkow 
(Vratch,  Mar.  10,  1901). 

The  colon  bacillus  is  present  in  prac- 
tically all  samples  of  American  green 
cheese,  and  cultures  of  this  germ  may 
be  boiled  without  destroying  its  tox- 
icity. The  toxin  is  contained  within 
the  germ-cell,  from  whien  it  does  not,  at 
least  under  ordinary  conditions,  diffuse 
into  the  culture-media.  The  toxin  is  not 
extracted  from  the  cell  by  either  alcohol 
or  ether.  Very  dilute  alkalies  do  not 
extract  the  toxins  from  the  cells.  The 
germ-substance  may  be  heated  to  a  high 
temperature  with  water  without  destruc- 
tion of  the  toxin.  V.  C.  Vaughan 
{Amer.  Med.,  May  18,  1901). 


Treatment   of  Toxic-Food   Poisoning. 

— The  first  indication  is  to  remove  the 
offending  matter  from  the  alimentary 
canal.  Thorough  washing  out  of  the 
stomach,  as  soon  as  possible,  with  a 
siphon-tube  till  the  washings  come 
away  clear  is  advised.  While  the  good 
effect  of  this  is  apparent,  a  few  cases  may 
relapse  within  a  couple  of  hours.  A  sec- 
ond washing  in  these  cases  prevents  the 
occurrence  of  further  relapses.  Stimu- 
lants, chiefly  in  the  form  of  brandy  and 
strychnine,  may  then  be  administered, 
and  an  attempt  made  to  clear  the  bowel 
of  its  irritating  contents  by  castor-oil  or 
other  purgatives.  In  many  cases,  espe- 
cially if  symptoms  of  collapse  supervene, 
the  use  of  external  heat  (hot-water  bags 
or  hot  bottles)  will  be  found  useful  in 
conjunction  with  the  brandy  and  strych- 
nine, which  is  best  given  hypodermically. 

Grain  and  Vegetable  Poisoning.  — 
Ergot. — Eye  often  becomes  the  host  of 
a  fungous  parasite,  Claviceps  purpura;, 
when  grown  on  virgin  soil  or  when  the 
soil  is  carelessly  cultivated.  Consumers 
of  rye-bread,  especially  numerous  in 
some  parts  of  Europe,  are  therefore  ex- 
posed to  its  effects,  and  epidemics  of 
ergotism  have  thus  been  caused,  and  are 
apt  to  occur  immediately  after  harvest. 
These  are  attributed  to  two  active  prin- 
ciples: cornutin  and  sphacelinic  acid. 

Cornutin  gives  rise  to  marked  nervous 
symptoms,  the  earliest  of  which  are 
headache,  formication  in  the  extremities, 
and  great  weakness.  These  symptoms 
gradually  increase  in  intensity  until 
cramps,  convulsions,  contractures,  de- 
lirium, and  sometimes  dementia,  and 
symptoms  of  spinal  sclerosis  appear. 
Abortion  also  occurs  in  pregnant  women. 
When  a  change  of  diet  is  resorted  to, 
the  symptoms  gradually  subside,  but 
when  the  disease  has  induced  contract- 
ure, the  latter  is  overcome  with   diffi- 
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culty.  Sphacelinic  acid,  on  the  other 
hand,  is  thought  to  cause  gangrene,  be- 
ginning at  the  liands  and  toes,  and  pre- 
ceded by  formication,  pain,  spasm,  anaes- 
thesia, and  coldness.  The  disease  pro- 
ceeds as  does  true  gangrene  and  is  often 
complicated  with  pulmonary  infarcts  or 
septic  pneumonia,  followed  by  early 
death. 

Corn. — Contaminated  cornmeal  bread 
often  causes,  especially  in  Italy  and 
Spain,  a  disease  termed  maidismus,  or 
pellagra,  attributable  also  to  putrefactive 
changes  and  to  the  formation  of  toxins. 
It  is  generally  observed  when  fresh, 
moist  cornmeal  is  used.  The  early 
symptoms  are  mainly  gastro-intestinal 
and  cutaneous:  indigestion,  diarrhcea, 
anorexia,  general  weakness,  roughness 
of  the  skin,  and  erythema,  sometimes 
complicated  with  the  formation  of  super- 
ficial abscesses.  Later  on,  marked  nerv- 
ous symptoms  appear:  spasm,  paraplegia, 
cephalalgia,  delirium,  or  hebetude,  some- 
times attended  with  exacerbations  of 
violence  with  suicidal  tendencies. 
Death  from  marasmus  or  some  compli- 
cation is  apt  to  occur  if  the  introduc- 
tion of  the  toxic  principle  is  continued. 

Chicken-pea.  —  This  seed  is  often 
mixed  with  others  used  as  food,  and  may 
cause,  after  prolonged  use,  nervous  dis- 
orders of  spinal  origin,  transverse  mye- 
litis especially. 

Sprouting  Potatoes. — These  may  at 
times  contain  a  poison,  solanine,  an  al- 
kaloid of  its  botanical  group,  resembling 
in  effects  those  of  belladonna,  stra- 
monium, hyoscyamus,  and  tobacco. 
Pfuhl  recently  reported  the  cases  of 
sixty  German  soldiers  who  became  ill  at 
the  same  time  with  symptoms  of  gastro- 
enteritis after  partaking  of  some  cooked 
sprouting  potatoes.  The  symptoms  were 
collapse,  prostration,  with  more  or  less 


jaundice.  During  sprouting  much  more 
solanine  is  developed.  In  using  such  po- 
tatoes care  should  be  taken  to  thoroughly 
peel  the  vegetable  and  take  out  the 
"eyes"  deeply,  thus  minimizing  the  dan- 
ger. Pfuhl  attributes  many  mild  cases 
of  acute  indigestion  and  diarrhoea  to  this 
cause. 

Treatment  of  Grain  and  Vegetable 
Poisoning.  —  This  limits  itself  to  re- 
moval of  the  cause  and  to  treatment 
recommended  under  the  pre\ious  head- 
ing. 

Mushroom  Poisoning.  —  Probably  the 
most  dangerous  feature  connected  with 
the  use  of  fungi  as  food  is  the  belief 
that  the  ordinary  tests  utilized  in  the 
average  household  are  at  all  reliable. 
Depending  upon  the  taste  or  odor  of  the 
mushroom,  or  the  fact  that  it  does  not 
blacken  a  silver  object  while  cooldng, 
merely  detracts  the  attention  from  the 
only  comparatively  trustworthy  tests: 
the  botanical  characteristics.  This  im- 
plies the  necessity  of  adequate  knowl- 
edge in  mushroom  gatherers.  That  more 
eases  of  poisoning  do  not  occur  is  be- 
cause those  who  supply  green  grocers 
and  other  dealers  either  cultivate  them 
or  limit  their  selection  to  fungi  of  a  few 
kinds  known  to  be  generally  used  with 
impunity.  Safety  lies  with  them  in  the 
self-imposed  restriction  of  not  picking 
mushrooms  with  which  they  are  not  ab- 
solutely familiar.  Amateur  gatherers 
are  to  be  feared  in  this  connection;  and 
it  is  always  best  to  refrain  from  using 
mushrooms  obtained  from  such  a  source 
unless  the  gatherer  be  known  to  possess 
due  competence. 

A  novice  wlio  proposes  to  gather  mush- 
rooms  for  himself  should  never  use  a 
species  for  food  until  he  has  found  out 
positively  its  name  and  its  non-poisonous 
character.  lie  should  then  familiarize 
himself  with  this  species  until  lie  knows 
it  from  all  others  as  certainly  as  he  knows 
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the  cabbage,  the  turnip,  the  cauliflower, 
or  any  otiier  of  our  common  vegetables. 
He  should  confine  himself  rigidly  to  this 
his  personal  edible  list,  and  should  add 
to  it  only  as  thus  recommended.  His 
authority  for  the  name  and  qualities  of 
each  kind  he  adds  to  this  list  should  be 
some  person  having  an  unquestioned  ex- 
pert knowledge  of  mushrooms.  There  is 
no  single  test  and  no  safe  series  for 
poisonous  mushrooms.  F.  V.  Coville  (Di- 
vision of  Botany,  United  States  Depart- 
ment of  Agriculture  Circ.  No.  13,  '98). 

There  is  only  one  rule  to  be  followed 
in  avoiding  poisonous  mushrooms,  and 
that  is  to  know  that  the  particular 
variety  is  safe  because  it  lias  been  eaten 
with  impunity.  That  is,  the  one  who 
picks  the  mushrooms  should  be  able  to 
say  that  he  knows  a  kind  to  be  good, 
not  because  it  has  this  or  that  character- 
istic, but  because  he  recognizes  it  as  one 
that  he  has  tried.  Editorial  (North- 
western Lancet,  Jan.  1,  '98). 

Edible  Mushrooms.  —  Four  varieties 
of  mushrooms  were  found  in  Washing- 
ton markets  by  Mr.  F.  V.  Coville,  Bot- 
antist  of  the  United  States  Department 
of  Agriculture.  These  about  represent 
the  kinds  generally  sold  elsewhere  in 
the  country  and  with  which  most  per- 
sons are  familiar.  They  do  not,  however, 
include  all  the  edible  fungi,  but  a  series 
within  which  safety  always  lies,  provided 
no  idiosyncrasy  in  the  consumer,  insuffi- 
cient cooking,  or  injudicious  consump- 
tion, especially  by  children,  intervene  to 
give  rise  to  untoward  effects.  Indeed, 
death  has  resulted  under  such  circum- 
stances from  the  use  of  perfectly-identi- 
fied edible  mushrooms. 

In  fresh  specimens  the  surface  of  the 
Arjnriciis  camprstris  (Fig.  1)  is  white, 
but  various  shades  of  the  light  brown, 
either  plain  or  checked,  are  often  found. 
The  gills  in  a  newly-expanded  mush- 
room fresh  from  the  field  are  of  a  beauti- 
ful and  delicate  pale-pink  color,  often 
with  a  tinge  of  salmon.  The  gills  end 
toward  the  centre  with  an  abrupt  up- 
ward  curve  without  being  attached   to 


the  stem  as  in  some  other  kinds  of  mush- 
rooms. 

As  they  grow  older,  especially  after 
they  are  picked,  the  gills  turn  in  a  few 
hours  to  a  light  brown  and  finally  to  a 
dark  chestnut-brown,  almost  black,  color. 
The  usual  diameter  of  fully-expanded 
specimens  of  the  common  mushroom  is 
one  and  a  half  to  three  inches,  though 
smaller  and  larger  specimens  are  some- 
times found.  When  one  day  old,  a  mush- 
room is  usually  still  edible,  but  insect- 
larvae  soon  attack  it,  traveling  up 
through  the  stem  into  the  cap,  and  de- 
composition rapidly  follows. 

About  Washington  the  common  mush- 
room occurs  oftenest  on  lawns  and  in 
pastures  and  especially  in  neglected  fields 
where  weeds  liave  been  succeeded  by  a 
scant  covering  of  grass.  F.  V.  Coville 
(Circ.  No.  13,  Division  of  Botany,  U.  S. 
Dept.  of  Agriculture,  '98). 

While  the  horse-mushroom  (Agaricus 
arvensis,  Sehaeffer — Figs.  2  and  3)  agrees 
in  most  details  with  the  common  mush- 
room, the  surface  of  the  cap  is  darker 
colored  than  in  campestris,  though  speci- 
mens of  a  considerably  lighter  shade  of 
brown  are  often  found;  it  is  larger,  and 
the  ring  is  wider  and  thicker  than  in  the 
other.  Usually  the  ring  is  distinctly 
marked  on  its  upper  surface  by  a  series  of 
lines  where  the  edges  of  the  gills  before 
expansion  have  pressed  against  it.  The 
horse-mushroom  is  not  always  dis- 
tinguished from  the  common  mushroom 
by  the  market  people,  and,  indeed,  in  its 
technical  characteristics  it  is  closely  re- 
lated to  that  species.  Its  characteristic 
place  of  growth  about  Washington  is  not 
in  fields,  but  in  gardens,  especially  very 
rich  or  heavily  fertilized  ones,  where  it 
often  occurs  in  cold  frames  or  around 
hot  beds.  F.  V.  Coville  (Circ.  No.  13, 
Division  of  Botany,  U.  S.  Dept.  of  Agri- 
culture, '98). 

In  the  fairy-ring  mushroom  (Fig.  5 — 
Marasmivs  oreades,  Bolt,  Fr.)  the  stem 
has  no  ring.  The  gills  are  comparatively 
few  and  far  apart;  and  the  cap,  as  it  be- 
comes widely  expanded,  has  a  peculiar 
knob-like  projection  in  the  centre.  The 
cap  and  stem  have  a  pinkish-buflf  color, 
and  the  gills  a  lighter  shade  of  the  same, 
varying  in  its  younger  stages  toward  a 
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cream  color.  The  spores  are  white,  and 
in  ascertaining  their  color  the  cap  should 
be  laid  on  some  dark-eolored,  preferably 
black,  paper.  The  fairy-ring  mushroom  is 
one  of  tlie  commonest  species  on  the  lawns 
in  the  city  of  Washington.  In  general, 
they  can  be  found  in  any  old  and  well- 
kept  lawn.  The  ring  (Fig.  4)  is  due  to  the 
uniform  annual  growth  of  the  mycelium. 
This,  starting  at  a  central  point,  grows 
each  year  a  few  inches  outward,  the  older 
portion  beginning  to  die  at  the  centre. 
Thus  a  small  circular  band  is  formed  and 
each  year  this  increases  in  size,  growing 
regularly  on  the  outside  and  dying  as 
regularly  on  the  inside. 

The  fairy  rings,  except  when  young, 
seldom  form  complete  circles,  usually  ap- 
pearing as  broken  rings  or  crescents. 
Several  crops  of  mushrooms  are  produced 
on  a  single  ring  during  a  season.  The 
most  abundant  crop  coming  after  the 
autumn  rains.  F.  Y-  Coville  (Circ.  No. 
13,  Division  of  Botany,  U.  S.  Dept.  of 
Agriculture,  '98). 

Not  only  are  the  spores  of  the  shaggy 
mushroom  black,  but  the  whole  plant, 
beginning  at  the  outer  edge  of  the  cap, 
dissolves  when  the  mushroom  is  about 
a  day  old,  into  an  inky-black  fluid  (Fig. 
6).  Some  of  this  inky  fluid  has  dropped 
from  the  large  specimen  upon  the  small 
one  at  the  left  and  has  run  down  its  stem. 
At  the  right  is  a  specimen  showing  the 
characteristic  appearance  of  tlie  cap 
which,  except  in  its  latest  stages,  has 
somewhat  the  form  of  a  closed  umbrella. 
In  their  early  stages  the  cap,  gills,  and 
stem  are  white,  excepting  frequently  the 
apex  of  the  cap,  which  is  often  dark- 
colored,  as  in  the  figure.  The  surface  of 
the  cap  is  covered  with  delicate  lacerated 
scales.  The  ring  is  only  very  loosely  at- 
tached, either  to  the  stem  or  to  the  mar- 
gin of  the  cap,  and  sometimes  is  wholly 
free  from  both,  early  dropping  down  to 
the  base  of  the  stem.  In  the  wliitc  [lart 
of  the  cap  the  juice  is  as  colorless  as 
water;  toward  the  margin  it  is  wine 
colored.  In  this  stage  the  mushroom  is 
still  in  condition  to  be  eaten,  but  when 
the  juice  turns  black  the  mushroom  is 
too  old  for  tlie  table.  This  mushroom 
has  as  its  favorite  place  of  growth,  not 
fields  and  pastures,  but  shaded  situations, 


where  the  ground  is  rich  or  well  supplied 
with  thoroughly  decomposed  wood  or 
other  vegetable  matter. 

It  grows  in  greatest  abundance  in  the 
low  grounds  near  the  Potomac,  shaded 
by  willows  or  rank  weeds.  The  season  of 
greatest  abundance  is  the  late  autumn, 
in  November  and  early  December.  F.  V. 
Coville  (Circ.  No.  13,  Division  of  Botany, 
U.  S.  Dept.  of  Agriculture,  '98). 

The  exterior  color  of  the  puflfball, 
edible  (Lycoperdon  ci/athiforme  base) 
is  brown  (Figs.  7  and  8),  and  the  outer- 
most part  of  the  covering  is  usually  more 
or  less  distinctly  and  irregularly  checked, 
the  white  color  of  the  interior  showing 
between  the  darker,  raised  areas.  Within 
at  its  earliest  stage  the  flesh  is  of  a  milk- 
white  color,  solid,  and  without  an  appre- 
ciable juice.  Within  two  or  three  days 
it  becomes  soft,  turns  yellowish,  develops 
a  watery  and  later  an  amber-colored 
juice,  and  continues  its  development 
through  later  stages. 

In  the  left-hand  specimen  of  Fig.  9  the 
entire  contents  have  changed  from  yellow 
to  brown,  the  juice  has  dried  out,  the 
outer  coatings  on  the  upper  part  have 
been  broken  up  and  blown  away,  show- 
ing only  in  brown  and  gray  at  the  lower 
edge  of  the  specimen,  and  the  interior 
mass  of  dust-like  spores  and  fluflfy,  mi- 
nute brown  threads  exposed  to  the  air. 

Other  species  of  pufTball  grow  in  the 
District  of  Columbia,  but  only  two  others, 
so  far  as  known,  approach  this  in  size. 
The  small  species  are  commonly  an  inch 
or  less  in  diameter,  while  the  commoner 
of  the  two  large  species  has  an  almost 
pure  white  surface,  and  when  old  the 
spores  it  produces,  like  those  of  the  other 
large  one,  arc  yellowish  brown  instead 
of  purplish  brow-n  as  in  the  present 
species.  None  of  the  putTballs  with  a 
pure  white  interior  are  known  to  be 
poisonous. 

Aboiit  Washington  puHballs  arc  fo\ind 
commonly  in  the  autumn  on  lawns  and 
in  pastures,  especially  upon  the  vacant 
lots  at  the  edge  of  the  city  serving  as 
"commons,"  where  the  soil  has  remained 
undisturbed  for  many  years  and  has  been 
closely  grazed  by  cattle.  F.  V.  Coville 
(Circ.  No.  13,  Division  of  Botany,  U.  S. 
Dept.  of  Agrioilture,  'US). 
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Fig.  1. — Common  mushroom  (Aiiariciis  campestris).    Edible.     Three-fourtlis  natural  size. 


Fig.  2. — Horse-mushroom  (Agaricns  arvensis).    Edible.     One-half  natural  size. 


Fig.  3. — Horse-mushroom  {Ayaricus  anensis}  button.     Edible.    Three-fourths  natural  size. 
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Fig.  4. — Fairy  ring  formed  by  ilaranmius  oreades:  an  edible  mushroom. 


Fig.  5.— Fniry  ring  niusliroonis  {Mnrantiiiiis  orradrs)   viewed  from  several  directions. 
Ivlible.     Tlirce-fourtlis  nalurnl  size. 
0—14 
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[If  there  is  any  suspicion  through  lack 
of  confidence  in  the  dealer,  etc.,  that  the 
mushrooms  on  hand  might  be  toxic,  the 
following  process,  used  by  market-women 
in  Washington,  according  to  Mr.  Coville, 
can  be  employed  before  they  are  prepared 
for  food.     The  stem  is  scraped,  the  gills 
are  removed,  and  the  upper  part  of  the 
cap  is  peeled.     The  mushrooms  are  then 
boiled  in  salt  and  water — which  removes 
any  toxalbumin  that  may  be  present, — 
then  steeped  in  vinegar — which  removes 
the  alkaloid.     Ed.] 
Poisonous  Mushrooms. — The  toxic  ef- 
fects of  mushrooms  are  mainly  due  to 
two   alkaloids:    muscarine, — formed   by 
the  oxidation  of  choline  in  the  Agaricus 
muscarius,  —  and     phalline,     contained 
especially    in    the    Amanita    phalloides. 
Phalline   is   a   toxalbumin    of    extreme 
violence,  and  is  a  poison  also  found  in 
some   venomous   animals,   such   as   the 
rattlesnake.     In  both  species  of  mush- 
rooms, however,  there  are  other  chem- 
ical substances  whose  nature  have  not 
as  yet  been  determined. 

The  fly-amanita,  poisonous  (Anwnita 
mnscaria),  is  the  commonest  of  the 
poisonous  mushrooms  of  the  District  of 
Columbia.  The  points  especially  to  be 
noted  are  the  bulbous  enlargement  at 
the  base  of  the  stem,  breaking  into  thick 
scales  above,  the  very  broad  drooping 
ring  near  the  top  of  the  stem,  and  the 
corky  particles  loosely  attached  to  the 
smooth,  glossy,  upper  surface  of  the  cap. 
The  stem,  the  gills,  and  the  spores  are 
white,  the  corky  particles  commonly  of 
a  buff  color,  but  varying  sometimes  to 
almost  white.  The  glossy,  upper  surface 
of  the  cap,  beneath  the  corky  particles, 
varies  from  a  brilliant  red  to  orange 
yellow,  and  even  white.  Commonly  in 
the  vicinity  of  Washington  the  coloration 
is  orange  in  the  centre,  shading  to  yellow 
toward  the  margin.  Brilliant-red  ones 
are  rarely  seen  here,  but  white  ones  are 
of  not  infrequent  occurrence,  especially 
late  in  the  season.  It  sometimes  happens 
that  the  corky  layer  does  not  break  up 
into  particles,  but  simply  stretches  as  the 
cap  expands.  Such  a  specimen,  if  it  is  of 
a  pale-buff  or  white  color,  would  not  be 


taken  by  a  novice  as  belonging  to  the 
same  species  as  the  brilliant-orange  or  red 
specimens,  and  a  mistake  might  easily  be 
made.  Often,  too,  the  bulbous  scaly  base 
is  broken  off  in  picking  and  even  that 
characteristic  is  lost.  Another  feature 
usually  present  in  the  fly-amanita  is  the 
striations  on  the  upper  side  of  the  cap 
near  the  margin. 

This  is  one  of  the  largest,  handsomest, 
and  most  dangerous  of  our  mushrooms. 

It  is  abundant  about  W^ashington  in 
the  fall,  growing  in  pine-woods,  a  favorite 
situation  in  these  woods  being  the 
vicinity  of  abandoned  hog-beds.  F.  V. 
Coville  (Ciro.  No.  13,  Division  of  Botany, 
U.  S.  Dept.  of  Agriculture,  '98). 

The  stem  of  the  death-cup,  poisonous 
(Amanita  phalloitlcs),  is  set  in  a  sort  of 
white  cup,  the  upper  portion  of  which 
surrounds  the  base  of  the  stem  like  a  col- 
lar. This  species  resembles  muscaria  in 
its  broad  ring  and  in  the  white  color  of 
its  stem,  gills,  and  spores.  The  upper  sur- 
face of  the  cap,  however,  is  usually 
smooth  and  without  corky  particles, 
glossy,  viscid,  and  of  a  white  or  slightly- 
greenish,  sometimes  even  yellow,  color. 
Occasionally  a  few  small  and  irregular 
patches  are  found  on  the  top  of  the  cap, 
consisting  of  fragments  of  the  upper  por- 
tion of  the  cup,  which  became  attached 
to  the  top  of  the  mushroom  when  it  was 
very  young  and  just  pushing  itself  out 
of  the  ground.  The  presence  of  the  cup 
which  this  species  possesses,  in  common 
with  other  supposedly  poisonous,  is  espe- 
cially characteristic.  It  is  usually  situ- 
ated well  beneath  the  surface  of  the 
ground  and  should  be  carefully  dug  out 
when  one  is  securing  specimens  foi  iden- 
tification. Specimens  occur,  however,  in 
which  the  inner  surface  of  the  cup  is  at- 
tached tliroughout  to  the  stem,  so  that 
it  presents  the  appearance,  not  of  a  cup, 
but  of  a  mere  bulbous  base. 

The  death-cup  is  a  species  not  so  abun- 
dant in  the  vicinity  of  Washington,  yet 
of  rather  frequent  occurrence  in  rich 
oak-woods.  At  Takoma  Park  it  occurs 
in  abundance.  F.  V.  Coville  (Circular 
No.  13,  Division  of  Botany,  U.  S.  Dept. 
of  Agriculture,  '98). 

Both  the  species  of  poisonous  mush- 
rooms described  have,  as  noted  by  Mr. 
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Fig.  7.— PiilTbull   U.iiinjitiii,,ii  i'li'iiliilaniif  I.  ~i.|.    M.  ,.,       l.,lii.|r      I  lii-iT  fniiillis  iiiitiiral  size. 
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Coville,  white  gills  and  white  spores,  while 
all  the  edible  gill-bearing  species  herein 
described,  except  Coprinus  comatus,  have 
gills  of  some  other  color.  In  Coprinus 
comatus  the  spores  at  maturity  are  black. 
Several  species  of  mushrooms  having 
both  white  gills  and  white  spores  being 
edible,  however,  Mr.  Coville  urges  that 
a  beginner  should  not  pick  them,  as  he 
might  easily  mistake  an  amanita  for 
them. 

A  high  color,  a  scaly  or  spotted  sur- 
face,   and    tough    or    watery    flesh    are 


alkaloid — that  present  in  Amanita  mus- 
caria — are  mainly  of  cerebral  origin. 
After  a  period  varying  from  half  an  hour 
to  fifteen  hours,  giddiness  is  experienced, 
and  nausea,  with  salivation,  vomiting, 
cramps,  diarrhoea,  dimness  of  vision,  and 
dyspnrea  follow  in  quick  succession.  The 
stools  sometimes  contain  fragments  of 
the  fungus.  The  patient  appears  drunk 
and  excited,  then  drowsy.  These  symp- 
toms are  usually  the  precursors  of  con- 
vulsions, and  are  preceded  by  anuria. 
Cardiac    action    is    weakened,    and    the 


Fig.  8. — Puflball  {Li/coixTduii  cijathifornic),  top-view.    Edible.    Three-iuurths  natural  size. 


usually  associated  with  poisonous  prop- 
erties. Toxic  fungi,  moreover,  grow  clus- 
tered on  wet  or  shady  ground,  the  edible, 
singly,  in  di-y  pastures. 

Fungi  which  have  a  bitter  or  styptic 
taste,  or  which  burn  the  fauces,  as  well 
as  those  which  yield  a  pungent  milk, 
those  of  livid  color,  and  those  which  on 
being  bruised  assume  various  hues,  ought 
to  be  avoided.  It  should  be  remembered, 
also,  that  all  plants  of  this  class  readily 
undergo  decomposition,  and  should  there- 
fore be  eaten  as  fresh  as  possible.  Edi- 
torial (Lancet,  May  30,  '91). 

Symptoms  of  Muscarine  Poisoning. — 
The  symptoms  of  poisoning  from  this 


pulse  is  slow  and  thread-like.  The 
pupils,  at  first  contracted,  become  di- 
lated as  death  approaches.  The  reflexes 
are,  in  part  or  quite,  abolished,  and  cold 
sweats  appear.  Respiration  gradually 
becomes  more  difficult  and  stertorous  and 
the  pulse  finally  becomes  imperceptible, 
and  death  occurs  either  in  coma  or  in  the 
midst  of  a  convulsion. 

In  favorable  cases  the  stupor  is  not 
of  long  duration,  the  respiration  and 
pulse  are  more  active,  and  all  the  symp- 
toms mentioned  gradually  disappear. 
In  unfavorable  cases  the  symptoms  may 
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Fip   9. — Puffball  (hycnpcnhm  cynthiformc],  viewed  diagonally  from  above.     One-half 
natural  size.     X'ot  edible  in  this  stage. 
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progress  rapidly  or  slowly,  some  cases 
dying  a  few  hours  after  the  first  mani- 
festation, others  lasting  two  or  three 
days. 

Six  cases  of  poisoning  by  the  Agarieus 
muscarius.  The  six  eases  all  occurred  in 
one  family  and  three  were  fatal.  The 
mushrooms  were  eaten  at  about  six  in 
the  evening.  Tlie  first  symptoms  ap- 
peared in  all  the  cases  during  the  fore- 
noon of  the  following  day,  and  took  the 
form  of  vomiting  and  diarrha?a.  In  most 
of  the  cases  these  symptoms  were  slight. 
All  felt  dull  and  stupid  on  awakening, 
and  there  was  a  feeling  of  dyspnoea  which 
led  them  to  seek  the  fresh  air.  One  pa- 
tient, a  child,  died  during  the  evening  of 
this  day  with  convulsions.  The  two 
others  who  died  (also  children)  showed 
no  serious  symptoms  until  the  morning 
of  the  second  day.  At  this  time  there 
was  mental  dullness,  increasing  to  stupor, 
rapid,  empty  pulse;  contracted  pupils, 
irresponsive  to  light;  rapid  respiration, 
suppression  of  urine,  and  free  perspira- 
tion. 

One  died  on  the  first,  one  on  the  sec- 
ond, and  one  on  the  third  day  after  the 
poisonous  meal.  The  fatal  dose  in  all 
of  these  cases  was  but  a  small  one — in 
two  cases  but '/:  of  a  medium-sized  mush- 
room, and  in  the  third  case  but  '/„.  The 
members  of  the  family  who  escaped  ate 
as  much  or  more  of  the  mushrooms,  and 
it  is  supposed  that  there  were  but  one  or 
two  poisonous  fungi  in  the  dish;  that 
those  who  died  ate  these,  while  the  others 
ate  good  mushrooms  that  were  rendered 
somewhat  poisonous  by  being  cooked  to- 
gether with  the  bad.  G.  E.  Caglieri  (Med. 
Eec,  Aug.  28,  '!)7). 

In  case  of  rapid  recovery  the  stupor  is 
short  and  usually  marked  with  mild  de- 
lirium.    In   fatal  cases  the   stupor  con- 
tinues from  one  to  two  or  three  days  and 
death   at  last  ensues  from   the  gradual 
weakening    and    final    stoppage    of    the 
heart's   action.     V.   K.    Chestnut    (Giro. 
No.  13,  Division  of  Botany,  U.  S.  Dept. 
of  Agriculture,  '98). 
Physiological  Actiox.  —  According 
to  D.  W.  Prentiss,  muscarine  first  pro- 
duces increased  excitability  of  the  brain, 
and  later  reduced  excitability,  merging. 


in  cases  of  poisoning,  into  paralysis  of 
the  brain-cells.  The  action  on  the  heart 
is  similar  to  that  upon  the  brain-centres: 
first,  increased  frequency,  followed  by 
slow,  feeble  pulse.  The  action  upon 
man  and  the  lower  animals  is  identical. 
In  the  latter,  poisoning  by  muscarine 
is  followed  by  stoppage  of  the  heart, — 
in  relaxation  or  diastole  due  to  paralysis 
of  the  inhibitory  nerve.  Application  of 
muscarine  to  the  heart-muscle  produces 
the  same  effect.  This  condition  is  re- 
lieved and  the  heart  again  begins  to  beat 
upon  the  administration  of  atropine. 

E.Kperiments  on  animals  poisoned  by 
the  tly-amanita  and  with  pure  mus- 
carine show  very  clearly  that  when  the 
heart  has  nearly  ceased  to  beat  it  may  be 
stimulated  to  strong  action  almost  con- 
stantly by  the  use  of  atropine.  In  such 
cases  of  poisoning  its  use  should  be 
pushed  as  heroically  as  the  symptoms  of 
the  case  will  warrant.  V.  K.  Chestnut 
(Circ.  No.  13,  Division  of  Botany,  U.  S. 
Dept.  of  Agi-iculture,  "98). 

Treatment  of  Muscarine  Poisoning. — 

The  patient  should  be  kept  in  the  re- 
cumbent position  and  as  quiet  as  prac- 
ticable, and  the  gastro-intestinal  tract  re- 
lieved at  the  earliest  possible  moment. 
The  emetic  to  be  employed  should  be 
selected  so  as  to  avoid  depression,  heart- 
failure  being  the  chief  danger,  while  the 
purgative  should  not  be  of  a  kind  capa- 
ble of  encouraging,  by  the  copious  pro- 
duction of  fluid,  the  absorption  of  the 
toxin.  Thus,  tartar  emetic  and  salines 
become  dangerous  agents. 

A  tablespoonful  of  mustard  in  a  tum- 
blerful of  lukewarm  water  usually  acts 
promptly  and  may  be  administered  if 
apomorphine  is  not  at  hand  and  while 
it  is  sent  for.  Unless  copious  emesis  be 
obtained,  the  latter  emetic  (Vie  grain) 
should  be  administered  hypodermically. 
Sulphate  of  zinc  is  also  effective. 

As  purgative,  an  oleaginous  agent  is 
tn  he  preferred.    Croton-oil,  1  drop,  may 
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Fig.  11. — Fly-amanita  (Aiiiriiiitd  iiiKscdrUi j.  top-view,    ruisonous.    Two-fiftlis  natural  size. 


Fig.  12.— Fly-niiianita   [Aiiiniiilii  iiiKsiinid)   IniUciMs.     roisiiiunis.     Natural  size. 
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be  given,  or  if  there  is  not  much  gen- 
eral torpor,  a  tablespoonful  of  eastor-oil. 
Half  an  ounce  of  glycerin,  in  as  much 
water,  injected  into  the  rectum  some- 
times produces  a  rapid  evacuation. 

Atropine  being  the  physiological  anti- 
dote of  muscarine,  it  should  be  given  at 
once  hj'podermically,  the  dose  ranging 
from  Vj2o  grain  to  Voo  grain,  according 
to  age.  The  pupil  acts  as  a  reliable  guide 
if  the  case  is  not  seen  too  late;  the  atro- 
pine causes  dilatation  of  the  pin-head 
pupil  as  soon  as  its  physiological  effects 
are  produced. 

To  further  sustain  cardiac  action, 
digitalis  is  given  at  fixed  intervals, 
strychnine  or  nitroglycerin,  and  all  the 
methods  applicable  in  chloroform  nar- 
cosis are  indicated.  The  poisonous  ac- 
tion reaches  its  crisis,  then  gradually  re- 
cedes. The  aim,  therefore,  should  be  to 
maintain  life  by  sustaining  the  action  of 
the  heart  throughout  the  dangerous 
period. 

Stryclmine  used  as  an  antidote  in 
mushroom  poisoning,  twelve  injections 
of  Vsi  gi'ain  eacli  causing  complete  re- 
covery. Koenigsdorfer  (Pharm.  Zeit.  f. 
Russland,  No.  7,  '94). 

The  physiological  antidote  of  mus- 
carine is  atropine,  which  should  be  given 
in  full  dose,  say  V«o  grain,  and  repeated 
if  the  pupils  are  not  dilated  by  the  first 
doae.  With  this  should  be  given  strych- 
nine and  such  other  stimulants  and  heart- 
tonics  as  are  usual  in  the  treatment  of 
poisoning  by  depressants.  Editorial 
(Northwestern  Lancet,  Jan.  1,  '9S). 

First  of  all  in  importance  is  absolute 
rest  in  the  recumbent  posture;  then  the 
tincture  of  digitalis,  10  drops,  should  be 
given  every  two  or  three  hours,  according 
to  the  efl'eet.  If  there  should  be  blanched 
skin,  pale  face,  and  cold  extremities, 
nitroglycerin,  '/«  grain,  should  be  given 
hypodermically  as  frequently  as  required, 
instead  of  the  digitalis.  If  the  heart  still 
continues  weak  and  the  vital  powers  are 
sinking,  galvanism  to  tlie  cardiac  region 
and  inhalations  of  oxygen  may  be  em- 
ployed.   Efforts  to  keep  the  patient  alive 


should  be  unremitting;  if  the  crisis  can 
be  tided  over,  nature  will  eliminate  the 
poison  and  recovery  be  assured.  For 
nourishment,  concentrated  foods  are  pref- 
erable, such  as  the  meat-extracts,  egg- 
albumin,  milk,  and  the  like.  Nourish- 
ment is  best  given  in  small  quantity  at 
frequent  intervals.  D.  W.  Prentiss 
(Phila.  Med.  Jour.,  Sept.  '24,  '9S). 

Symptoms    of    Phalline    Poisoning. — 

Instead  of  acting  on  the  heart  as  does 
muscarine,  phalline — the  toxic  agent  of 
the  "death-cup" — tends  to  dissolve  the 
blood-corpuscles,  thus  bringing  about  a 
condition  simulating  cholera.  Severe 
cramps  in  the  abdomen  and  lower  limbs, 
particularly,  come  on  a  few  hours  after 
ingestion  of  the  fungus.  Violent  diar- 
rhoea, the  stools  becoming  choleraic, — 
rice-water  stools,  —  vomiting,  algidity, 
collapse,  cj'anosis,  muscular  contraction, 
and  convulsions  sometimes  follow  one 
another  in  more  or  less  rapid  succession: 
a  series  of  symptoms  differing  entirely 
from  muscarine  poisoning.  The  symp- 
toms increase  in  intensity  without  the 
mental  hebetude  and  torpor  witnessed 
in  the  latter,  though,  when  death  is  ap- 
proached in  from  two  to  four  days,  in- 
creasing somnolence,  due  to  carbonic- 
acid  poisoning,  may  be  witnessed.  The 
prognosis  is  far  less  favorable  than  in 
muscarine  poisoning. 

Treatment  of  Phalline  Poisoning.  — 
Unless  free  vomiting  and  diarrhoea  have 
already  relieved  the  stomach  and  in- 
testines of  what  portion  of  the  fungus 
may  remain,  the  same  precautionary 
measures  in  this  particular  should  be  re- 
sorted to  as  in  muscarine  poisoning. 

Unfortunately,  there  is  no  Imown  anti- 
dote for  phalline,  but,  common  salt  act- 
ing as  a  solvent,  intravenous  injections 
of  normal  salt  solution  (7  parts  of  com- 
mon salt  to  1000  parts  of  water)  might 
be  tried.  Transfusion  of  blood  might 
also  prove  of  value. 

The  patient  is  not  out  of  danger  for 


TOXIC  FOOD?.     POISONOUS  MUSHROOMS. 


217 


Ficr.  n.— Fiv  :ii 


i(:i    i  Aiiiiiitilii   f//»siv(ci«) ,  partly  expanded.     Poisonous. 
Tlin'c-tViurlhs  natural   size. 


.'mi'W.!m 


,-^*»#. 


« 


Fig.   14. — IX'atlieup   (.l;;i((;ii/(/  iiliiillniilis).     Poisonous.     Twotliirds  natural  size. 


218 


TRACHEO-LARYNGEAL  OPERATIONS.  LARYNGO-TRACHEOTOMY. 


some  days  even  after  alleviation  of  the 
most  active  symptoms.  He  should,  there- 
fore, be  closely  watched  and  his  strength 
sustained,  as  indicated  under  the  pre- 
vious heading. 

If  the  amount  of  phalline  already  taken 
up  by  the  system  is  not  too  large,  it  may 
wear  itself  out  on  the  blood,  and  the 
patient  may  recover.  It  is  suggested 
that  this  wearing-out  process  may  be  as- 
sisted by  transfusing  into  the  veins  blood 
freshly  taken  from  some  warm-blooded 
animal.  The  depletion  of  the  blood- 
serum  might  be  remedied  by  similar 
transfusions  of  salt  and  warm  water. 
Chestnut  (Circ.  No.  13,  Division  of 
Botany,  U.  S.  Dept.  of  Agriculture,  '98). 
Serum-therapy  applied  to  mushroom 
poisoning.  The  guinea-pig  and  especially 
the  rabbit  are  very  susceptible  to  phal- 
line. In  these  two  animals  the  poison 
is  inactive  when  taken  by  the  mouth,  but 
kills  in  minute  doses  when  introduced 
intravenously  or  subcutaneously.  Toler- 
ance was  easily  established.  Having  re- 
gard to  the  weight  of  the  animal,  it  can 
quickly  be  brought  to  sustain  very  large 
doses.  Claisse  (Gaz.  Hebdom.  de  M6d.  et 
de  Cliir.,  June  23,  '98). 

TRACHEITIS.    See  Bronchitis. 

TRACHEO-LARYNGEAL  OPER- 
ATIONS. 

Thyrotomy. — Tliyrotomy  is  calculated 
to  expose  freely  the  interior  of  the  larynx 
for  the  removal  of  foreign  bodies  and 
tumors.  To  admit  air  into  the  respira- 
tory tract,  however,  in  diphtheria,  laryn- 
geal oedema,  etc.,  it  is  not  satisfactory, 
as  a  rule,  being  too  close  to  the  lesion  for 
the  relief  of  which  it  is  practiced.  When 
a  foreign  body  is  impacted  above  the 
vocal  cords  and  cannct  he  removed  from 
above,  it  not  only  facilitates  breathing, 
but  also  the  removal  of  the  offending 
mass.  Tumors  of  the  larynx,  when  situ- 
ated within  the  larynx  proper,  are 
brought  within  easy  access,  and  may  be 
thoroughly  scraped  off. 


The  operation  consists  in  a  vertical  in- 
cision through  the  skin  in  the  median 
line  and  splitting  of  the  thyroid  carti- 
lage underneath.  Care  should  be  taken 
to  open  the  latter  at  the  junction  of  the 
two  'alas.  A  sharp  and  strong  bistoury 
is  required.  In  some  cases  the  cartilage 
is  ossified  and  a  fine  saw  must  be  em- 
ployed. The  operation  is  comparatively 
bloodless. 

There  is  always  danger  of  impairing 
the  voice,  and  it  is  advisable  to  close  the 
wound  as  early  as  possible.  Some  oper- 
ators, when  the  larynx  has  been  cleared 
of  tumors,  and  when  air  must  be  arti- 
ficially admitted  into  the  trachea,  extend 
the  incision,  performing  a  laryngo- 
tracheotomy  in  addition  to  the  thy- 
rotomy, close  up  the  thyroid  wound,  and 
insert  the  tube  below. 

Laryngotomy. — In  case  of  emergency 
— i.e.,  when  through  the  presence  of  a 
foreign  body,  an  injury,  oedema,  etc.,  air 
must  artificially  be  admitted  into  the 
larynx — this  operation  is  very  satisfac- 
tory. It  consists  in  an  incision  through 
the  cricoth3'roid  membrane,  in  the  me- 
dian line  from  the  thyroid  cartilage 
down  to  the  first  tracheal  ring.  After 
incising  the  skin  and  on  reaching  the 
cricothyroid  membrane  beneath,  an  ar- 
tery-— -the  cricothyroid  —  is  met  with; 
this  should  be  pushed  aside  and  the 
membrane  incised  perpendicularly.  In 
doing  this  care  should  be  taken  to  pene- 
trate the  tracheal  mucous  membrane, 
which  tends  to  become  detached  and  sac- 
culated, thus  blocking  the  trachea.  A 
small  tracheotomy-tube  should  be  used, 
and  removed  as  early  as  practicable,  ne- 
crosis of  the  cricoid  or  thyroid  cartilages 
being  otherwise  likely. 

Laryngo-tracheotomy.  —  When  in  lar- 
yngotomy  the  operation  is  extended  so  as 
to  include  the  cricoid  cartilage  and  the 
first  ring  of  the  trachea — not  lower,  lest 
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the  isthmus  of  the  th_yroid  body  be 
encountered — the  procedure  becomes  a 
laryngo-tracheotoviy .  When  the  patient 
is  on  the  verge  of  asphyxia,  technical 
nicety  must  sometimes  be  sacrificed  to 
the  urgency  of  the  case.  Tlie  trachea 
must  immediately  be  opened  whether 
haemorrhage  be  feared  or  not,  by  a  per- 
pendicular incision  in  the  skin  and  one 
a  little  shorter  through  the  walls  of  the 
trachea.  If  nothing  but  a  pen-knife  is  at 
hand,  this  may  be  used  when  cleansed, 
and  two  hair-pins  bent  flatwise  into  let- 
ters S  may  be  employed  as  hooks  to  keep 
the  wound  gaping  while  the  patient's 
respiration  becomes  normal.  Before  in- 
cising the  skin,  however,  it  is  alwaj's  well 
to  trace  lightly,  with  a  soft  pencil,  the 
site  of  the  incision:  i.e.,  the  middle  line. 
If  this  precaution  is  neglected,  the  in- 
cision is  almost  always  irregular;  indeed, 
the  knife  may  not  enter  the  trachea  at 
all,  but  suddenly  plunge  to  one  side  of 
it.  Wlien  the  outline  of  the  incision  is 
drawn,  the  skin  should  be  held  firmly 
down  in  its  proper  place  with  the  thumb 
and  middle  finger  of  the  left  hand,  while 
the  right  does  the  cutting.  The  isthmus 
of  the  thyroid  should  be  avoided  if  pos- 
sible, but  this  is  often  diflficult,  owing  to 
the  short  distance  between  it  and  the 
cricoid  cartilage  above. 

Tracheotomy. — The  various  conditions 
in  which  this  operation  is  indicated  may 
he  divided  into  three  classes:  1.  Those 
in  which  a  morbid  process  suddenly  or 
gradually  reduces  the  laryngeal  lumen 
and  involves  the  probability  of  asphyxia, 
such  as  diphtheria,  croup,  oedema,  pa- 
ralysis, malignant  disease,  etc.  2.  Those 
in  which  physiological  rest  tends  to  re- 
duce the  activity  of  the  morbid  process 
and  delay  its  progress,  such  as  laryngeal 
tuberculosis  and  syphilis.  3.  Those  in 
which  an  impacted  foreign  body  cannot 
lie  removed  througli  tlie  clotlis. 


This  operation,  though  apparently 
easy,  is  by  no  means  so  in  the  first  class 
of  cases  mentioned,  owing  to  rapid  per- 
pendicular motions  of  the  trachea  when 
violent  efforts  at  respiration  are  made. 
In  the  second  class  there  is,  as  a  rule,  no 
dyspnoea;  hence  the  operation,  in  a  thin 
subject  especially,  is  less  difficult,  since 
the  trachea  is  quiescent  except  when  the 
patient  swallows.  The  same  may  be  said 
of  the  majority  of  cases  included  under 
the  third  class. 

It  is  not  always  possible  to  anesthetize 
fully  the  patient  when  a  stenotic  dis- 
order so  compromises  the  respiration  as 
to  render  expiration  difficult,  as  is  the 
case  in  tumors  situated  beneath  the  vocal 
cords;  the  residual  air  becomes  so  satu- 
rated with  the  anaesthetic  that  dangerous 
symptoms  may  appear  if  the  agent  used 
be  pushed.  A  small  amount  of  ether 
under  such  circumstances  usually  suf- 
fices to  dull  sensation,  this  being  further 
assisted  by  the  imperfect  oxygenation 
occurring  as  a  result  of  improper  breath- 
ing. 

The  operation  is  performed  as  follows: 
The  patient  is  placed  on  a  table  and  the 
shoulders  are  raised  on  a  pillow  so  as 
to  cause  extension  of  the  neck.  AVith 
a  blue  pencil,  a  line  starting  from  tlie 
cricoid  five  to  seven  centimetres  down- 
ward, exactly  in  median  line,  is  drawn — 
the  tracing  for  the  incision.  This  should 
include  the  skin  and  platysma.  Blood- 
vessels should  now  be  watched  for,  and, 
if  any  are  met  with,  they  should  be  tied 
if  at  all  important,  or  pushed  aside  if 
possible.  Working  down,  cutting  only 
on  the  grooved  director,  and  strictly  fol- 
lowing the  axis  of  the  trachea,  the  rings 
are  soon  reached.  If  the  vessels  have 
received  proper  attention,  the  wound 
should  be  coinparatively  dry.  The  tenac- 
ulum is  then  used  to  steady  the  traehea. 
and.  nn  assistant  holding  tbe  lips  of  tlie 
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wound  apart  with  hooks,  the  three  rings, 
inchiding  the  cricoid,  are  cut,  if  need  be. 
A  violent  inspiration  then  occurs,  fol- 
lowed by  the  sudden  expulsion  of  mucus, 
blood,  or  diphtheritic  membrane  if  any 
be  present:  a  dangerous  feature  for  the 
surgeon  if  he  is  not  on  his  guard.  At 
this  time,  the  patient  often  ceases  to 
breathe  for  several  seconds.  Though  he 
practically  always  recovers,  the  opening 
should  be  carefully  examined  lest  a  mass 
of  membrane,  a  plug  of  muco-pus,  or  a 
foreign  body  be  the  cause  of  the  arrest 
of  breathing.  If  it  is  prolonged,  arti- 
ficial breathing  should  be  resorted  to,  or 
the  patient  should  be  slapped  on  the  back 
and  suspended  by  the  heels.  Finally,  as 
a  rule,  the  patient  takes  a  deep  breath 
and  the  respiration  continues  normal. 
The  canmila  is  immediately  introduced, 
the  sponges  being  taken  ofE  at  the  same 
time.  The  flow  of  blood  ceases  almost 
immediately  upon  the  restoration  of  the 
normal  breathing;  for  prudence's  sake, 
however,  the  patient  should  be  raised 
and  leaned  forward,  so  as  to  cause  what 
blood  might  ooze  from  the  wound  to 
flow  externally,  instead  of  in  the  trachea. 
When  the  operation  has  been  satisfac- 
torily performed,  the  external  wound 
above  and  below  the  tube  is  closed  by 
adhesive  strips,  taking  care  to  approxi- 
mate and  adjust  the  edges  accurately. 
The  lower  end  of  the  wound  should  re- 
main open  for  drainage. 

Keen  introduces  a  silk  suture  into  the 
trachea  on  each  side  of  the  incision  and 
through  the  skin,  ties  the  ends,  and 
leaves  them  hanging  long.  This  pro- 
vides a  permanent  retractor  with  which 
the  surgeon  can  at  any  time  open  the 
trachea.  If  no  tracheotomy-tube  is  at 
hand,  an  elastic  band  tied  aroiand  the 
neck  can  be  used  to  connect  the  free 
ends  of  the  ligatures,  and  so  keep  the 
trachea  patent  for  free  respiration. 


Silver-tubes  are  to  be  preferred  when 
the  instrument  is  to  be  worn  a  long  time; 
aluminium  tubes  are  the  best  when  they 
are  to  be  removed  soon,  since  the  metal 
is  corroded  by  the  secretions.  The  hard- 
rubber  tubes  are  clumsy  and  become 
quickly  saturated  and  foul.  A  double 
tube — the  largest  that  can  be  easily  ac- 
commodated —  should  always  be  em- 
ployed. It  should  also  be  carefully  tied 
with  tapes,  around  the  neck,  particularly 
in  children. 

During  the  operation,  and  as  long  as 
the  patient  is  confined  to  his  room,  gen- 
erally about  a  week,  the  atmosphere 
should  be  kept  at  a  temperature  of  not 
less  than  80°  F.,  and  maintained  in  a 
moist  state  by  means  of  steam,  obtained 
by  boiling  water  in  the  apartment.  In 
short,  the  object  should  be  to  furnish 
the  lungs  with  air  possessing  as  nearly 
as  possible  the  properties  it  would  pos- 
sess if  it  were  inhaled  through  the  nose. 
To  further  attain  this  object,  the  foreign 
particles  floating  in  the  atmosphere  can 
be  arrested  at  the  mouth  of  the  cannula 
by  straddling  a  piece  of  thin  muslin  over 
it;  care  should  be  taken,  however,  not  to 
attach  it  so  as  to  interfere  with  the  free 
discharge  of  mucus.  The  best  means  is 
to  tie  a  thin  muslin  hankerchief  around 
the  neck  above  the  cannula,  letting  it 
overhang  its  orifice.  This  not  only  pre- 
vents the  ingress  of  dust  during  inspira- 
tion, but  also  serves  to  prevent  the  re- 
gurgitation of  mucus,  which  often  takes 
place  without  such  a  contrivance,  when 
a  coughing-spell  forces  the  discharges 
up  to  the  mouth  of  the  tube. 

An  important  point  is  to  keep  the  can- 
nula as  free  as  possible  from  the  copious 
discharges  which  are  formed  for  a  couple 
of  days  after  the  operation.  An  intelli- 
gent attendant  should  be  carefully  in- 
structed to  withdraw  the  inner  cannula 
every  two  hours,  to  cleanse  it  carefully 
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with  hot  water,  then  to  reintroduce  it 
into  the  outer  tube  after  having  effect- 
ively freed  the  cavity  of  the  latter  of  any 
mucus  that  might  have  accumulated 
there.  This  may  be  done  by  means  of 
a  feather,  a  piece  of  sponge,  or  absorbent 
cotton  securely  and  tightly  fastened  to  a 
suitably  bent  piece  of  thin,  brass  wire. 

The  patient  should  be  provided  with 
two  complete  cannulas  so  as  to  occasion- 
ally be  able  to  withdraw  the  outer  tube 
also  and  cleanse  it  thoroughly.  This  can 
be  done  after  a  couple  of  days,  the  wound 
having  had  time  to  assume  the  shape  of 
the  outer  cannula,  thus  enabling  it  to 
remain  patulous  for  a  short  time  after 
the  instrument  has  been  withdrawn  com- 
plete. The  extra  cannula,  previously 
warmed  to  avoid  exciting  cough,  should 
be  introduced  immediately  upon  the 
withdrawal  of  the  other,  using,  to  assist 
its  entrance,  a  Cohen  pilot.  This  instru- 
ment, introduced  into  the  outer  cannula, 
presents  a  blunt-pointed  knob  which 
separates  what  tissues  might  impede  the 
progress  of  the  latter.  It  should,  of 
course,  be  instantly  withdrawn  as  soon 
as  the  tube  is  in  position.  The  occa- 
sional (once  or  twice  a  week  after  tlie 
first  few  days)  withdrawal  of  the  tubes 
serves  also  to  avoid  what  danger  the  cor- 
rosion of  a  metallic  cannula  might  incur. 
Cases  have  been  reported  in  which 
pieces  of  such  a  cannula,  broken  off  at 
an  eroded  point,  occasioned  alarming 
symptoms. 

Occasionally,  granulations  are  formed 
at  the  external  tracheal  orifice,  and  in 
the  trachea  itself,  the  latter  being  espe- 
cially the  case  when  a  fenestrated  tube  is 
employed.  Strong  astringent  solutions 
sometimes  suffice  to  destroy  them;  in 
some  cases,  however,  surgical  measures 
are  necessary. 

When  the  cannula  is  to  be  withdrawn 
permanently,     the     natural     breathing 


powers  of  the  patient  should  be  tested 
by  closing  the  aperture  of  the  cannula 
with  a  stopper.  If  this  is  borne  without 
diificulty,  the  instrument  may  be  with- 
drawn, but  kept  within  easy  reach,  with 
pilot  in  position,  for  sudden  replacing 
if  necessary.  As  a  rule,  however,  this 
is  not  required,  and  the  wound  closes  up 
after  a  few  days  to  finally  heal  com- 
pletely a  week  or  two  later. 

The  cannula  has  occasionally  to  be 
worn  permanently,  the  patient,  to  speak, 
being  obliged  to  place  his  finger  upon 
the  external  opening.  In  this  case, 
Luer's  tracheotomy-tube,  the  inner  can- 
nula of  which  contains  a  silver  pea, 
whose  object  is  to  arrest  the  expired  cur- 
rent of  air,  so  as  to  enable  it  to  pass  be- 
tween the  vocal  bands,  will  be  found  very 
useful,  rendering  the  use  of  the  finger 
to  close  the  tube  unnecessary. 

Charles  E.  de  M.  Sajous, 

Philadelpliia. 

TREMORS. 

Paralysis  Agitans  (Parkinson's  Dis- 
ease) . 

Definition.  — ■  An  affection  character- 
ized by  a  special  form  of  tremor,  muscu- 
lar rigidity,  and  attended  with  paralysis. 

Symptoms. — The  tremor  of  paralysis 
agitans  possesses  characteristics  that  are 
not  observed  in  other  forms.  As  a  rule, 
it  appears  insidiously,  though  it  may  ap- 
pear suddenly  after  a  fright,  a  violent 
emotion,  or  a  traumatism.  It  affects 
first  the  hand,  the  thumb,  or  the  foot, 
but  it  is  so  slight  that  the  patient 
hardly  perceives  it.  It  then  disappears, 
and  soon  reappears  with  more  or  less  in- 
crease in  the  area  involved,  and  some- 
times accompanied  by  hemiplegia  and 
paraplegia.  The  peculiarity  of  tlie 
tremor  is  mainly  due  to  the  position  as- 
sumed by  the  extremity  affected.  The 
fingers,  for  instance,  assume  the  position 
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required  to  hold  a  pen,  the  four  straight- 
ened fingers  united  at  their  tips,  tremble 
simultaneously,  while  the  thumb  oscil- 
lates rapidly  and  synchronously  in  their 
direction.  These  movements  occur  while 
the  muscles  are  at  rest,  but  cease  when 
the  patient  is  asleep.  Under  the  influ- 
ence of  the  will  their  intensity  may  be 
reduced  to  a  certain  extent.  The  arms, 
legs,  feet,  and  head  may  take  part  in  the 
tremor,  although  the  motion  of  the 
latter  is  mainly  communicated  to  it 
by  that  of  the  extremities.  Localized 
sweating  is  sometimes  observed. 

The  muscular  rigidity  is  a  special  feat- 
ure of  paralysis  agitans.  It  begins  by 
painful  cramps  which,  though  temporary 
at  first,  finally  become  permanent. 
Under  the  influence  of  this  rigidity,  the 
head,  trunk,  and  the  limbs  assiame  spe- 
cial positions.  The  head  may  remain 
fixed  in  position,  the  eyes  become  fixed, 
and  the  features  expressionless.  As  re- 
cently shown  by  Frenkel,  there  is  a  well- 
marked  irregular  thickening  of  the  skin 
and  a  peculiar  adherence  to  the  s^^b- 
cutaneous  tissues.  This  is  especially 
marked  over  the  forehead. 

Later  on,  the  muscular  rigidity  causes 
the  thighs  to  become  rapidly  raised 
toward  the  abdomen,  but  there  is  no 
true  contracture  nor  the  epileptoid 
tremor  of  lateral  sclerosis.  The  hands 
through  muscular  rigidity  may  become 
deformed.  Besides  the  cramps  already 
alluded  to,  the  patient  complains  of  a 
sensation  of  excessive  heat,  showing 
thermometrically  an  excess  of  6°  F.  in 
some  cases  (Gowers).  In  some  instances 
tremor  is  absent.  Later  on  a  peciTliar 
paresis  termed  the  "paralytic  period" 
appears,  the  tremor  becoming  reduced 
in  proportion,  and  the  patient  enters  a 
cachectic  period  during  which  disorders 
of  nutrition  occur.  He  gradually  sinks 
into   a  marasmus,   with   diarrhoea,   ana- 


sarca, incontinence  of  urine,  and  gradual 
reduction  of  mental  powers.  An  inter- 
current affection,  especially  pneumonia, 
usually  closes  the  scene  (Dieulafoy). 

Etiology  and  Pathology.  —  Although 
paralysis  agitans  is  a  disease  of  middle 
or  advanced  age,  it  is  occasionally  ob- 
served in  young  subjects  and  more  fre- 
quently in  males  than  females.  Anxiety, 
worriment,  violent  emotions,  exposure, 
traumatisms  involving  a  nerve,  infec- 
tious fevers,  and  heredity  are  recognized 
as  causative  factors.  The  exact  nature 
of  the  morbid  lesions  is  as  yet  unknown. 

Treatment.  —  The  bromides  in  large 
doses  have  been  recommended,  but  their 
value  is  problematical.  Far  more  useful 
are  hot  baths  at  a  temperature  of  123° 
F.;  cold  affusions  on  the  head  and  ap- 
plications of  ice  to  the  region  of  the  fis- 
sure of  Eolando;  and  galvanic  or  electro- 
static baths.  Subcutaneous  injections 
of  a  4-per-cent.  solution  of  sodium  phos- 
phate diminish  the  Parkinsonian  trem- 
bling, according  to  Liegeois.  When  the 
disease  has  evidently  followed  exposure 
to  cold  and  wet,  sodium  salicylate  or 
salol  is  recommended. 

The  drugs  found  of  decided  value  in 
the  palliative  treatment  of  paralysis 
agitans  are  hyoseine  liydrobromate, 
duboisine  sulphate,  and  hyoseyamine. 

Hyoseine  liydrobromate  is  the  most 
useful.  Hyoseine  is  a  very  powerful 
drug,  and  it  is  important  to  be  very 
cautious  with  respect  to  the  dose  and 
mode  of  administration.  It  is  best  to 
give  the  drug  by  mouth  in  paralysis 
agitans.  At  first  the  dose  should  not 
be  more  than  Vim  grain.  This  may 
be  increased  up  to  Vioo  grain.  If  no 
toxic  symptoms  appear,  such  as  marked 
dryness  of  the  throat  and  dilated 
pupils,  the  dose  may  be  cautiously 
increased.  In  paralysis  agitans  tlie  dose 
may  often  be  increased  up  to  Vts,  Vssj 
or  even  '/„  grain  without  bad  effects, 
except  dryness  of  the  throat.  But 
such  large  doses  should  only  be  given 
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when  the  patient  is  in  hospital,  or 
can  be  very  carefully  and  frequently 
watched.  Merck's  hyoscine  liydrobro- 
mate  is  the  best.  It  is  important  to 
always  use  the  same  preparation  of  hy- 
oscine, as  probably  the  strengths  of  dif- 
ferent preparations  vary  somewhat.  It 
is  best  to  give  the  hyoscine  well  diluted 
with  chloroform-water.  A  prescription 
which  is  useful  is  Vs  grain  of  hyos- 
cine hydrobromate  in  6  ounces  of  chlo- 
roform-water. At  first  2  teaspoonfuls 
of  this  may  oe  given;  then  3,  4,  or  5 
teaspoonfuls  administered.  If  neces- 
sary, the  dose  may  be  increased  to  6  tea- 
spoonfuls ('/,^  grain),  providing  toxic 
symptoms  are  not  produced.  The  hyos- 
cine is  best  given  in  the  morning,  just 
after  breakfast,  and  again  in  the  even- 
ing, just  before  going  to  bed,  if  the  pa- 
tient is  troubled  with  restlessness  and 
sleeplessness  during  the  night.  R.  T. 
Williamson  (Med.  Chronicle,  Feb.,  1901). 

Tremor. 

In  an  analysis  of  the  pathogenesis  of 
tremor  based  upon  a  study  of  the  litera- 
ture of  the  subject  and  clinical  observa- 
tion, Adamkiewicz  (Bcrl.  klin.  Woch., 
Oct.  3,  '98)  reached  the  conclusion  that 
tremor  arose  from  disturbances  in  the 
equilibrium  of  the  two  spinal  innervat- 
ing stimuli.  Two  currents  pass  along 
the  spinal  cord  to  the  ganglion-cells  of 
the  anterior  horns  from  which  the  nerves 
for  the  muscles  arise.  One  of  these  cur- 
rents passes  along  the  posterior  columns, 
the  other  along  the  pyramidal  tracts. 
The  former  arises  in  the  cerebellum  and 
keeps  the  muscles  in  a  state  of  tension; 
the  other  originates  in  the  cerebral  cor- 
tex and  conveys  voluntary  impulses  to 
the  muscles.  When  both  currents  are 
|)roperly  balanced,  they  act  upon  the 
muscles  as  a  stimulus  and  as  a  check  like 
whip  and  rein.  If  the  excitation  along 
the  posterior  columns  is  insufficient  the 
muscles  deprived  of  their  check  l)ecome 
unruly  and  produce  ata.xia.  When,  on 
the  other  hand,  the  muscles  are  con- 
trolled by  the  current  along  the  pos- 


terior columns  and  the  regulating  action 
of  the  pyramidal  tracts  is  absent,  as,  for 
example,  in  lateral  sclerosis,  the  muscles 
of  the  lower  extremities  are  in  a  state  of 
excessive  tension;  so  that  the  Joints  be- 
come immovable  and  the  gait  stiff, 
labored,  and  dragging.  If  the  patient 
attempts  to  move,  the  hypertensioned 
muscles  develop  a  state  of  tremor.  In 
the  beginning  this  tremor  is  slight,  but 
in  proportion  as  the  tension  of  the  mus- 
cles increases  it  becomes  augmented, 
until  finally  a  tremor-paroxysm  develops. 
Various  toxics, — lead,  tobacco,  opium, 
coffee,  tea,  cocaine,  hasheesh,  arsenic, 
etc., — hysteria,  and  old  age  are  the  main 
etiological  factors  in  tremor.  Dana  has 
observed  a  family  in  which  it  was  dis- 
tinctly hereditary. 

Conclusions  based  upon  1000  observa- 
tions of  tremor  on  more  than  100  differ- 
ent persons:  1.  All  muscular  movements 
are  made  up  of  a  series  of  elementary 
contractions  and  relaxations  in  alterna- 
tion, which  may  be  appreciable  as  tremor 
in  conditions  of  both  health  and  disease. 
2.  The  differences  between  different 
tremors  are  of  degree  rather  than  of 
kind:  i.e.,  no  one  form  of  tremor  is  dis- 
tinctive of  any  one  disease  or  group  of 
diseases.  3.  No  definite  relation  exists 
between  one  form  of  tremor  and  any 
other.  4.  The  frequency  of  movement  is 
in  inverse  ratio  to  the  amplitude,  and 
rice  rersO.  5.  Habitual  movements  are 
performed  with  greater  freedom  from 
tremor  than  unusual  movements.  G. 
There  is  no  material  difference  between 
the  movements  of  the  two  sides  of  the 
body,  except  as  related  to  proposition 
Xo.  5.  A.  A.  Eshner  (Jour,  of  Exper. 
Med.,  May,  '97). 

Toxic  Tremor. — This  is  a  form  of 
trembling  due  to  the  toxic  influence  of 
mercury,  lead,  copper,  and  arsenic,  that 
induced  by  the  latter  drug  being  espe- 
cially tenacious.  Tobacco  often  induces 
tremor  in  elderly  men. 

Treatment.  —  In  tremors  due  to  the 
first  three  metals  Liogeois  recommends 
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potassium  bromide,  150  grains  daily, 
during  one  montli.  It  forms  with  the 
metal  a  soluble  bromide  which  is  easily 
voided  by  the  urine.  In  arsenical  tremor 
frictions  and  baths  ai"e  alone  efEective. 

Alcoholic  Teemor.  —  The  inability 
of  the  hands  to  hold  anything,  the  pare- 
sis of  the  legs,  with  a  dragging  gait,  the 
arrest  of  the  tendinous  reflexes,  and  the 
trembling  which  are  seen  in  alcoholics, 
should  be  classed,  according  to  Liegeois, 
with  the  trembling  of  paralysis. 

Treatment. — Strychnine  alone  is  not 
so  efficacious  as  when  it  is  associated 
with  picrotoxin  and  with  veratrine.  Ten 
galvanic  or  electric  baths  give  successful 
results  in  tremor  potatorum.  For  this 
acute  stage  of  chronic  alcoholism,  which 
is  called  delirium  tremens,  alcohol  in 
doses  of  from  2  to  3  ounces  is  an  excel- 
lent remedy.  It  induces  sleep  immedi- 
ately and  the  patient  awakens  cured. 
(See  Alcoholism,  volume  i.) 

Senile  Tkemoe. — This  form  seldom 
appears  before  the  age  of  seventy  years, 
apd  is  especially  marked  in  the  upper  ex- 
tremities, the  hands  in  particular.  In 
some  cases  the  head  also  takes  part,  and 
transmits,  by  its  rapid  movements,  rapid 
oscillations  to  the  entire  body.  The 
movements  are  especially  marked  during 
muscular  activity. 

Nothing  seems  to  give  better  results, 
according  to  Liegeois,  for  senile  trem- 
bling of  the  limbs  accompanied  with  a 
transverse  or  vertical  tossing  of  the  head, 
than  an  analeptic  diet  and  river-bathing, 
if  there  are  no  contra-indications;  an 
infusion  of  the  flowering  heads  of  Cheno- 
podium  ambrosioides  may  also  be  given 
in  the  proportion  of  from  2  to  3  Vj 
drachms  to  a  pint  of  water. 

TROPICAL  FEVERS.  See  Specific 
Infectious  Fevers. 


TUBERCULOSIS  OF  THE  LARYNX. 

Definition.  —  A  tuberculous,  primary 
or  secondary,  infiltration  of  the  glandu- 
lar elements  and  connective  tissue  of  the 
larynx  characterized  by  tumefaction  and 
ulceration  and  giving  rise  to  dysphagia, 
aphonia,  and  dyspnoja. 

Symptoms. — Tuberculosis  of  the  lar- 
ynx is  often  present  in  cases  of  pulmo- 
nary tuberculosis,  and,  were  all  the  lat- 
ter systematically  examined  laryngoscop- 
ically,  lesions,  so  situated  as  to  preclude 
active  subjective  symptoms,  would  be 
found  in  the  majority  of  cases.  Unless 
marked  hoarseness,  aphonia,  or  local 
pain  be  complained  of,  the  larynx  re- 
ceives but  little  attention;  were  it  other- 
wise, a  greater  degree  of  comfort  could 
be  afforded  consumptives  than  they  ob- 
tain when  the  pulmonary  disorder  is 
alone  treated. 

The  larynx  may  become  infected 
either  through  the  lymphatics  or  di- 
rectly through  invasion  of  the  laryngeal 
tissues  proper  by  the  bacillus  of  tuber- 
culosis. Whether  an  erosion  is  necessary 
or  not  in  the  latter  case  is  not  estab- 
lished; it  is  believed,  however,  that  such 
an  erosion  is  necessary. 

Slight  hoarseness,  short  periods  of 
aphonia, — a  couple  of  seconds'  duration 
at  times, — a  sensation  of  dryness,  and 
local  heat  represent  the  early  symptoms 
generally  met  with.  If  there  is  a  pul- 
monary trouble,  the  symptoms  of  the 
latter,  especially  the  cough,  cause  the 
laryngeal  trouble  to  be  attributed  to  it. 
After  a  period  varying  in  length,  the 
local  pain  is  increased  by  deglutition, 
and  sometimes  radiates  to  the  ears.  The 
hoarseness  is  now  apt  to  become  aggra- 
vated or  the  voice  may  be  completely 
lost. 

Cough  is  not  severe,  as  a  rule;  but  it 
is  peculiar,  being  usually  husky  and 
lacking    in    resonance.      The    general 
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health  may  continue  to  be  good  as  far  as 
active  constitutional  symptoms  are  con- 
cerned, until  the  distress  during  deglu- 
tition becomes  such  as  to  cause  the  pa- 
tient to  reduce  the  amount  of  food  he 
takes  to  avoid  the  pain  the  act  involves. 
Indeed,  the  dysphagia  is  such  sometimes 
as  to  render  the  taking  of  any  food  a 
source  of  dread  to  the  patient,  and  con- 
stitutes the  most  marked  of  all  the  symp- 
toms. It  is  especially  severe  when  the 
epiglottis  is  the  seat  of  the  tuberculous 
ulceration  or  when  the  pharynx  is  af- 
fected. In  fatal  cases  it  is  apt  to  per- 
sist and  to  become  steadily  aggravated. 
The  pulse,  temperature,  and  other  gen- 
eral symptoms  are  those  of  pulmonary 
phthisis,  but  emaciation  progresses  more 
rapidly  than  in  the  latter  disease,  the 
pain  during  deglutition  causing  the  pa- 
tient to  abstain  from  food  as  much  as 
possible. 

Examination  of  the  larynx  during  the 
early  stages  usually  reveals  a  characteris- 
tic feature:  a  pale-yellowish  tinge,  which 
sometimes  reaches  to  absolute  pallor.  In 
the  majority  of  cases  a  typical  sign  also 
appears:  a  pyriform  swelling,  or  "club- 
bing," of  the  arytenoids,  which  causes 
these  prominences  to  resemble  small 
eusliions  if  they  are  both  enlarged,  which 
is  not  always  the  case.  In  some  in- 
stances, liowever,  the  larynx  may  be  as 
red  as  usual,  and  even  appear  congested. 
After  a  sliort  time,  grayish  superficial 
erosions  may  be  detected,  which,  after 
awliile,  become  deeper  and  sharp-edged, 
and  are  surrounded  by  a  narrow,  red 
areola.  A  tliick,  tenacious  secretion 
usually  collects  over  them  wliich  can 
only  be  removed  witli  difTicuJty.  The 
morbid  process  then  extends  in  various 
directions  until  almost  any  part  of  the 
larynx  and  neighboring  tissue  is  in- 
volved in  the  general  trouble.  Various 
excrescences  or  tumors  may  appear,  so 
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situated,  sometimes,  as  to  compromise 
the  laryngeal  aperture. 

Diagnosis. — The  pallor  of  the  mucous 
membrane,  especially  marked  posteriorly, 
the  club-shaped  masses  over  the  carti- 
lages of  Wrisberg  and  Santorini,  and,  in 
a  large  proportion  of  cases,  the  turban- 
like epiglottis  give  the  larynx  a  charac- 
teristic appearance  when  the  local 
process  is  at  all  active.  The  ulcers  are 
more  superficial  than  those  of  a  syphilitic 
larynx,  and  appear  grayish  rather  than 
yellow,  as  is  the  latter  disease.  The 
syphilitic  ulcer  is  "punched  out,"  with 
perpendicular  and  crenelated  edges,  and 
the  areola  is  dark  in  hue.  The  cancerous 
ulcer  tends  to  be  raised  by  underlying 
accumulation  of  morbid  elements,  and 
is  totally  devoid  of  the  pallor  peculiar  to 
tuberculosis.  The  pain  is  usually  most 
acute  during  deglutition  in  tuberculosis, 
during  phonation  in  syphilis,  and  con- 
stant in  cancer. 

Prognosis. — Spontaneous  cure  of  the 
slight  tubercular  ulcers  occasionally  oc- 
curs (14  cases  out  of  3000,  Ileryng),  but 
the  normal  tendency  of  a  tubercular 
process  in  the  larynx  is  toward  aggrava- 
tion. When  the  epiglottis  is  affected  the 
chances  of  recovery  are  very  slight. 
These  are  improved  materially,  however, 
if  the  patient  can  ])e  removed  to  a  mild 
and  warm  climate  and  when  the  general 
health  can,  by  suitable  dietetic  means, 
out-of-door  life,  and  the  judicious  use 
of  creasote,  be  favorably  influenced. 

Treatment. — The  treatment  of  tuber- 
culosis of  the  larynx  should  be  local  and 
general.  The  indications  for  the  general 
measures  will  be  tlioroughly  reviewed  in 
the  next  article,  and  are  invariaUij  ap- 
plicable when  the  larynx  is  diseased, 
whether  primarily  or  secondarily. 

Thorougli  cleansing  of  the  laryngeal 
surfaces  is  an  important  feature  of  the 
treatment.  This  can  be  done  most  satis- 
15 
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factorily  with  a  lukewarm  solution  of 
borate  of  sodium  and  bicarbonate  of 
sodium,  10  grains  of  each  to  the  ounce 
of  water,  using  an  atomizer,  or  the 
familiar  Dobell's  solution.  Care  should 
be  taken  to  relieve  the  surfaces  of  all 
purulent  discharges,  and  thus  prepare 
them  for  remedial  agents.  If  this  can- 
not be  done  daily  by  the  attending  phy- 
sician, some  person  in  the  immediate 
surroundings  of  the  patient  should  be 
carefully  instructed;  but  under  such  cir- 
cumstances the  cleansing  process  had 
better  be  resorted  to  night  and  morning. 
As  a  local  application  Elsberg's  satu- 
rated solution  of  iodoform  in  ether  has 
stood  the  test  of  time;  it  must  be  applied 
with  the  laryngeal  forceps,  a  cotton  wad 
being  used.  For  the  patient's  home  use, 
a  solution  of  menthol,  20  grains  to  the 
ounce  of  benzoinol, — an  excellent  agent 
for  the  purpose, — will  not  only  relieve 
the  suffering,  but  greatly  assist  the  cura- 
tive process. 

More  active  measures  are  resorted  to 
by  specialists,  and  lactic  acid  may  be  said 
to  hold  the  first  position  in  this  di- 
rection. A  50-per-cent.  solution,  well 
rubbed  into  the  ulcerated  tissues  after 
they  have  been  thoroughly  antesthetized 
with  a  20-per-cent.  solution  of  cocaine 
every  three  days,  is  often  productive  of 
excellent  results,  but  only  in  cases  in 
which  the  local  lesion  is  limited  in  ex- 
tent. This  treatment  is  greatly  facili- 
tated by  the  continued  use  of  orthof  orm 
either  in  powder  or,  as  advised  by  Kassel 
(Ther.  Monats.,  No.  10,  '98),  in  the  form 
of  an  emulsion  containing  orthoform, 
25  parts;  olive-oil,  100  parts.  The 
burning  sensation  lasts  only  about  a 
quarter  of  an  hour,  and  is  then  succeeded 
by  anaesthesia,  which  commonly  lasts 
from  twenty-four  hours  to  three  and  a 
half  days.  The  patient  is  able  to  eat  all 
kinds  of  food,  and  the  appetite  is  greatly 


increased.  A  distinct  diminution  in  the 
amount  of  secretion  in  cases  of  ulcera- 
tion is  noted,  but  otherwise  it  does  not 
appear  to  have  any  local  therapeutic 
value.  Patients  do  not  dread  the  lactic- 
acid  treatment  if  orthoform  emulsion  is 
used  regularly. 

Observations  extending  over  a  period 
of  tliree  to  nine  months,  on  the  hypo- 
dermic administration  on  alternate  days, 
in  10-minim  doses  gradually  increased  to 
20,  of  antitubercle  horse-serum  prepared 
at  the  Biochemical  Laboratory,  Wash- 
ington, D.  C,  for  the  United  States 
Government,  show  of  laryngeal  ulcera- 
tions healed,  8  cases;  laryngeal  ulcera- 
tions improved,  2  cases;  laryngeal  ulcer- 
ations unimproved,  2  cases;  laryngeal 
thickenings  improved,  7  cases.  Subject- 
ive symptoms  also  showed  marked  im- 
provement, the  voice  returning,  cough 
subsiding,  and  pain  ameliorating.  Wal- 
ter F.  Chappell  (N.  Y.  Med.  Jour.,  Sept. 
10,  '98). 

In  phthisical  laryngitis,  by  insufflating 
a    small   quantity   of   orthoform    in    the 
throat,  the  patient  is  able  to  take  food 
in    comparative    comfort    for    two    days 
after  each  application.     William  Cheat- 
ham (Amer.  Therap.,  Feb.,  '99). 
The  curette  may  be  used  to  advantage 
when  too  much  tissue  is  not  involved  in 
the  tuberculous  process.     It  should  be 
limited,  however,  to  primary  and  incipi- 
ent cases,  and  to  cases  in  which  the  pul- 
monary lesions  are  very  limited  in  area. 
Under  such  circumstances  the  chances 
of  success  are  quite  fair.    Unfortunately 
the  procedure  requires  a  degree  of  dex- 
terity  which   an    experienced    specialist 
alone  can  possess,  even  with  the  assist- 
ance of  a  20-per-cent.  solution   of  co- 
caine, which  facilitates  the  operation  and 
renders  it  comparatively  painless.     Her- 
yng's  or  Krause's  curette  may  be  used, 
the    operation    being    watched    in    the 
laryngoscopical  mirror.     Cicatrization  is 
usually  complete  in  three  or  four  weeks, 
and    considerable   relief   is   afforded    if 
cure  is  not  obtained.    The  application  of 
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a  50-per-cent.  lactic  acid  to  the  curetted 
spot  serves  to  increase  the  efficiency  of 
the  treatment.  Unless  it  can  be  carried 
out  thoroughl}-,  however,  it  had  better 
not  be  resorted  to. 

In  laryngeal  tuberculosis  curettage  is 
indicated:    1.  In  cases  of  primary  tuber- 
culosis   without     pulmonary     complica- 
tions.    2.    In  circumscribed  ulcerations 
and   infiltrations.     3.    In   hard   infiltra- 
tions  of  arytenoid   region   of   posterior 
wall,  ventricular  bands  and  tuberculous 
tumors   of  the  epiglottis.     4.    In  incip- 
ient  stage   of   pulmonary   disease   with 
but  little  fever  and  hectic.     5.    In  ad- 
vanced pulmonary  disease  with  distress- 
ing dysphagia.     The   contra-indications 
are:     1.     Advanced    pulmonary    disease 
and    hectic.     2.     Disseminated   tubercu- 
losis of  the  larj-nx.     3.    Extensive  infil- 
trations causing  severe  stenosis   where 
tracheotomy    is    indicated.      4.     In    the 
timid,    distrustful,    with    little     nerve- 
power.     J.  W.  Gleitsman   (N.  Y.  Med. 
Jour.,  Jan.,  '98). 
Among  the  more  severe  surgical  meas- 
ures at  the  disposal  of  the  physician, 
enucleation   of  the   diseased   area  with 
sharp  forceps  may  be  advantageous  when 
the  infiltration  is  limited  to  a  location, 
such    as    the    arytenoid    prominences, 
which  may  readily  be  grasped.     Thy- 
rotomy  enables  the  surgeon  to  reach  all 
parts  of  the  larynx  from  the  outside  and 
to  curette  thoroughly  any  diseased  sur- 
face.    This  should  not  be  resorted  to, 
however,   when   the   disease   is   far  ad- 
vanced.    Tracheotomy  is  sometimes  re- 
sorted to,  to  give  complete  rest  to  the 
larynx    or    when    dj'spnoea    becomes    a 
source  of  suffering  or  threatens  to  be- 
come aggravated. 

An  important  feature  of  the  treatment 
is  to  enable  the  patient  to  nourish  him- 
self properly.  Unfortunately  the  dys- 
phagia is  always  the  most  marked  symp- 
tom,and  the  sufferings  of  the  patient  are 
sometimes  excruciating.  The  most  satis- 
factory method  is  to  apply  a  4-per-cent. 
cocaine  solution  with  the  atomizer  about 


5  minutes  before  each  meal,  to  the 
larynx,  thoroughly  bathing  all  its  sur- 
faces, and  to  alternate  this  every  week 
with  orthoform  powder.  The  patient 
does  not,  in  this  manner,  become  ha- 
bituated to  either  drug,  and  the  bene- 
ficial effects  of  each  are  preserved. 

Much  of  the  suffering  may  be  avoided 
in  the  later  stages  if,  as  suggested  by 
Wolfenden,  the  patient  will  lie  on  his 
stomach  on  a  bed  and  suck  up  liquid 
food  through  a  tube  from  a  receptacle 
placed  on  the  floor.  The  food  thus  tends 
to  enter  the  oesophagus  through  the 
pyriform  sinuses  on  each  side  of  the 
larynx,  and  to  avoid  contact  with  the 
latter. 

Formaldehyde  is  an  excellent  remedy 
in  tubercular  laryngitis.  The  treatment 
is  begun  with  solutions  of  from  Vi  to 
1  per  cent.,  and  gradually  increased  until 
a  strength  of  10  per  cent,  is  applied. 
When  strong  solutions  are  used  the 
larynx  should  be  cocainized  before  their 
application.  Weak  solutions  of  a  single 
drop  of  liquid  formaldehyde  in  an  ounce 
of  water  have  an  anjesthetic  power  that 
produces  exceedingly  gratifying  results- 
when  used  as  a  gargle  or  spray  in  ad- 
vanced cases,  where  swallowing  is  pain- 
ful. The  use  of  such  solutions  enables 
the  patient  to  avoid  the  discomfort  and 
the  use  of  cocaine.  T.  J.  Gallagher 
(Jour.  Amer.  Med.  Assoc,  xxxii,  p.  47G, 
'99). 

Phenosalyl,  composed  as  follows, 
highly  recommended: — 

B  Carbolic  acid.  9  parts. 

Salicylic  acid,  1  part. 

Lactic  acid,  2  parts. 

Menthol,  '/lo  part. 
Used  in  sixteen  cases,  always  applying 
a,  local  anaesthetic  first.  Dysphagia  soon 
became  improved,  dry  tuberculous  ulcers 
without  (icdcma  and  infiltration  became 
(loan  after  a  few  treatments,  and  the 
larynx  assumed  a  rosy-red  color.  Stanis- 
laus von  Stein  (Klinisch-therap.  Woch., 
Oct.  28,  1900). 

Cii.vitr.ES  E.  DE  M.  Sa.tous, 

Philadelphia. 
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TUBERCULOSIS  OF  THE  LUNGS. 

Definition.  —  Pulmonary  tuberculosis, 
phthisis,  or  consumption,  is  a  specific  in- 
flammation of  pulmonary  tissue  caused 
by  the  inception  of  the  tubercle  bacillus. 
Small  nodules  are  scattered,  more  or  less 
profusely,  throughout  the  diseased  areas, 
and  cause  certain  pathological  changes, 
such  as  infiltration,  caseation,  fibrosis, 
calcification,  and  ulceration. 

There  are  three  stages  of  this  disease 
which  may  be  recognized  either  patho- 
logically or  clinically,  viz.:  incipient, 
moderately  advanced,  and  far  advanced. 
There  are  also  two  varieties:  the  acute 
and  chronic. 

Etiology. — Prior  to  1883  this  disease 
was  supposed  to  be  hereditary,  and  little 
was  known  of  its  contagious  character. 
In  that  year  Koch  revolutionized  the 
accepted  views  of  its  etiology  by  demon- 
strating the  tubercle  bacillus.  This 
bacillus  is  one  of  the  most  prevalent  of 
the  known  infectious  germs.  It  attacks 
mostly  the  warm-blooded  animals,  being 
a  common  invader  of  fowls,  pigs,  cows, 
and  other  domestic  animals;  the  horse 
is  only  slightly  susceptible  to  infection. 
■Some  warm-blooded  animals,  notably  the 
guinea-pig,  while  comparatively  immune 
to  infection,  are  very  susceptible  to  in- 
oculation. 

Among  the  human  race  the  disease  is 
very  easily  contracted,  and  is  the  most 
wide-spread  and  fatal  one  to  which  man 
is  heir.  Its  ravages  are  especially  appar- 
ent in  large  cities  and  towns. 

Longitude  and  latitude  have  but  slight 
influence  upon  its  prevalence,  but  alti- 
tude seems  to  exert  a  more  or  less  con- 
trolling influence  upon  the  life  of  the 
germ.  Foul  air,  overcrowding,  lack  of 
sunshine,  dampness,  combined  with  low 
altitude  and  unsanitary  conditions  gen- 
erally, are  all  potent  factors  in  the  prop- 
asration   of  the   disease.     Direct  conta- 


gion from  kissing  is  possible,  and  the  in- 
ception of  the  germ  may  possibly  occur 
through  using  the  same  eating  and 
drinking  utensils  without  careful  sterili- 
zation. 

Infection  by  tuberculous  meat  eaten 
in  a  partially  raw  condition  has  been  fre- 
quently demonstrated,  as  well  as  the 
danger  of  infection  by  tainted  milk. 
The  latter  is  not  an  infrequent  source  of 
infection,  and  by  many  observers  is  ac- 
countable for  the  prevalence  of  intes- 
tinal and  mesenteric  tuberculosis  in 
children. 

Primary  tuberculosis  in  a  very  large 
majority  of  cases  begins  in  the  lungs, 
and  it  is  assumed  that  such  cases  are  due 
to  the  inhalation  of  the  bacillus  in  dried 
sputum  in  the  form  of  dust.  It  is 
claimed  by  some  writers  that  prolonged 
exposure  to  the  exhalations  of  tubercu- 
lars  in  close  rooms,  as  in  crowded  tene- 
ments, is  often  followed  by  the  develop- 
ment of  the  disease.  However,  before 
this  can  be  satisfactorily  demonstrated, 
the  very  potent  concomitants  of  unsani- 
tary environment,  constitutional  dys- 
crasia,  and  the  lack  of  care  in  the  dis- 
posal of  infected  sputa  must  be  elimi- 
nated. After  the  crusade  of  1896-97,  in- 
augurated by  the  New  York  Health 
Board,  it  was  shown  that  secondary  cases 
in  given  tenements  or  flats  occurred  in 
exact  proportion  to  the  intelligence  and 
honesty  displayed  ly  the  occupants  in 
carrying  out  the  prescribed  rules  for  the 
disposal  of  sputa. 

The  bacillus  may  also  be  transmitted 
by  a  tubercular  coughing  directly  at  the 
face  of  a  healthy  person.  Another 
method  of  transmitting  the  germ  is  the 
use  of  the  "sanitary  spit-cloths,"  which 
are  subsequently  burned  with  the  secre- 
tions which  remain  on  them,  no  notice 
being  taken  of  the  pockets  and  the 
clothes  constantly  smeared  by  the  mis- 
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named  sanitary  cloths  wet  with  infected 
sputa. 

Heredity  as  a  causal  factor  of  pul- 
monary tuberculosis  is  to  be  noted  only 
as  a  predisposing  physical  deformity 
which  is  inherited.  This  departure 
from  the  normal  may  be  noted  in  a  gen- 
eral lack  of  resisting  power  to  disease, 
especially  a  proneness  to  attacks  of 
bronchitis;  strumous  conditions  during 
childhood;  abnormally  narrow  chests  in 
a  flat  thorax  and  lack  of  expansion  of 
the  upper  lobes  of  the  lungs.  A  very 
signiiieant  indication  of  predisposition 
to  pulmonary  tuberculosis  is  a  constantly 
present  tachycardia.  Certain  forms  of 
anremia  are  also  etiological  factors  in  the 
inception  of  this  disease;  poor  food  and 
prolonged  lactation;  employment  in  cer- 
tain trades,  such  as  knife-grinding  and 
polishing;  silk  works,  and  mines  are  also 
to  be  noted  among  the  general  sources 
of  pulmonary  tuberculosis.  Among 
other  immediately  predisposing  factors 
may  be  mentioned  pneumonia,  influenza, 
bronchitis,  pleurisy,  syphilis,  diabetes, 
and  scarlatina. 

Other  methods  of  infection  are  by  di- 
rect inoculation,  such  as  occurs  in  ex- 
perimental work  upon  guinea-pigs,  and 
accidentally  in  those  who  handle  tuber- 
cular meat  or  infected  tissues;  in  post- 
mortem work,  the  verruca  necrogenica, 
a  local  tubercular  process,  is  commonly 
seen  upon  the  hands  of  those  preparing 
autopsies  and  close  contact,  such  as  oc- 
curs between  man  and  wife.  In  the  per- 
formance of  the  rite  of  circumcision 
there  is  a  well-known  instance  of  direct 
inoculability,  where  a  diseased  operator 
communicated  tuberculosis  to  several 
infants  by  the  practice  of  suction. 
Wherever  infective  material  comes  in 
contact  with  an  abraded  surface  or  where 
tissues  are  directly  exposed  to  its  action, 
local  infection  may  occur.    This  is  com- 


monly seen  in  the  tubercular  nature  of 
the  lining  membrane  of  sinuses  and 
tracts  leading  from  foci. 

One  of  the  most  common  predisposing 
factors  to  the  successful  inroads  of  the 
tubercle  bacillus  in  the  lung  is  a  dis- 
eased condition  of  the  upper  air-pas- 
sages. Perhaps  the  most  powerful  of 
these  is  bad  nasal  ventilation,  such  as 
may  be  caused  by  adenomata,  nasal 
spurs,  etc.,  which  induce  the  patient  to 
breathe  through  the  mouth. 

A   probably   frequent   focui?   of  tuber- 
cular infection  is  the  ring  of  lymphoid 
tissue   which   surrounds   the   naso-phar- 
ynx:  the  cross-roads  where  the  food  and 
air  may  pass  each  other.    So  far  as  the 
faucial   tonsils   are   concerned,   infection 
could,  of  course,  take  place  either  from 
organisms    deposited    there    (in    mouth- 
breathers)    by   ingested   food   or   by   in- 
spired air.     In  the  naso-pharynx  it  can 
only  be  on  rare  occasions  that  infected 
food  can  contaminate  the  "third"  tonsil. 
It  is  concluded  that  the  commonest  mode 
of  tubercular  infection  is  by  inhalation, 
and   that   the   inhaled   bacillus   has    in- 
fected tlie  system  before  the  air-current 
has  reached  the  larynx — most  probably 
through  the  lymphoid  tissue  of  the  naso- 
pharynx.    There  appears  to  be  no  justi- 
fication for  the  generally  accepted  idea 
that  the  bacillus  is  inhaled  directly  into- 
the  pulmonary  alveoli.     St.  Clair  Thom- 
son  (Practitioner,  July,  IDOl). 
Finally,  it  is  to  be  noted  tlmt,  while 
the  bacillus  of  Koch  is  the  specific  agent 
necessary  for  the  development  of  pulmo- 
nary tuberculosis,  one  or  more  of  the 
general  and   direct   predisposing  causes 
before  mentioned  must  have  prepared  a 
suitable  soil  for  the  bacillus  to  become 
inimical  to  the  patient. 

Hereditary  tuberculosis  is  seen  only 
in  infants  or  very  young  children,  and 
its  methods  of  transmission,  presumably 
in  utero,  will  be  considered  later. 

B.vcTERiOLOOY. — The  etiological  fac- 
tor of  tuberculosis,  the  bacillus  of  Koch, 
is  a  non-motile,   parasitic   aerobic   and 
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facultative  aerobic  rod-shaped  organism 
two  to  four  microns  in  lengtli,  or  about 
half  that  of  a  red  blood-corpuscle,  and 
two-tenths  micron  in  diameter,  having 
— as  one  of  its  most  characteristic  feat- 
ures which  disting\iishes  it  from  all  other 
bacteria  known,  with  the  exception  of 
the  bacillus  of  leprosy  which  it  closely 
resembles — the  ability  to  retain  the  stain 
of  the  alkaline  solutions  of  the  aniline 
dyes  after  treatment  with  acids.  This 
bacillus  is  found  in  all  tubercular  le- 
sions, and  shows  a  marked  tendency  to 
arrange  itself  in  Y-shaped  pairs.  It  is 
frequently  bent  or  slightly  curved,  and 
presents,  when  stained,  small,  rounded, 
or  oval,  clear,  bright  spaces,  —  three, 
four,  or  five  to  each  bacillus, — which, 
failing  to  take  the  stain,  give  it  the  ap- 
pearance of  the  streptococcus. 

It  fulfills  Koch's  circuit:  it  is  found 
in  this  and  in  no  other  disease.  It  is 
capable  of  cultivation  outside  the  body 
and  of  producing,  when  inoculations  are 
made  from  these  cultures,  the  original 
disease,  in  the  lesion  of  which  is  foimd 
the  bacillus.  This  circuit  can  be  indefi- 
nitely prolonged,  and  the  inoculation 
carried  on  through  a  series  of  animals 
always  resulting  in  the  production  of 
tuberciTlosis. 

It  grows  upon  a  variety  of  culture- 
media,  such  as  bouillon,  potato,  and 
agar  to  which  glycerin  has  been  added, 
and  at  a  temperature  of  about  37°  C; 
best  upon  blood-serum  at  a  temperature 
of  blood-heat  in  the  presence  of  moisture 
and  small  quantities  of  oxygen  and  in 
the  absence  of  sunlight:  conditions 
highly  available  in  the  living  tissues  of 
all  mammalia,  to  which  the  disease 
usually  restricts  itself.  On  artificial 
media  its  growth  is  slow;  about  the  be- 
ginning of  the  third  week  may  be  seen 
on    the    surface    a    thin,    grayish-white 


layer,  which  fails  to  penetrate  into  its 
depth.  It  elaborates  a  toxin  which  is 
soluble  in  glycerin,  and  which  produces, 
when  injected  into  tubercular  animals, 
a  reaction  accompanied  by  temperature; 
in  healthy  animals  no  such  effect  is  ob- 
tained, and  in  consequence  it  becomes 
of  diagnostic  value. 

The  tuberculin  test,  when  applied  to 
cases  of  suspected  incipient  tuberculosis 
in  which  the  diagnosis  cannot  be  made 
by  the  ordinary  methods,  has  proved 
generally  reliable,  and  has  given  positive 
information  which  could  not  be  procured 
in  any  other  way.  But  it  must  be  re- 
membered that  latent  tuberculosis  of  so 
moderate  an  extent  as  not  to  give  any 
positive  symptoms  probably  e.xiists  in 
about  30  per  cent,  of  individuals,  who 
have  no  reason  to  suspect  its  presence. 
Susceptibility  to  tuberculin  varies  in  in- 
dividuals, and  no  stated  dose  can  be  re- 
lied upon  to  produce  reaction  in  eveiy 
case,  one  reacting  readily  to  1  milli- 
gramme, and  another  requiring  5,  7,  or 
even  8  before  reaction  occurs.  Again, 
the  various  samples  of  tuberculin  differ 
somewhat  in  strength.  Occasionally  ad- 
vanced and  recognized  cases  of  the  dis- 
ease do  not  react,  either  on  account  of 
an  individual  habituation  to  the  toxin, 
or  owing  to  the  profound  cachexia  of  the 
individual  or  to  the  fibrous  state  of  the 
lesions,  which  hinders  the  local  reaction 
by  interfering  with  the  circulation 
around  the  tuberculous  tissue.  The  test 
should  not  be  applied  to  such  cases,  since 
the  diagnosis  can  be  easily  made  by  the 
usual  methods.  E.  C.  Trudeau  (Inter. 
Med.  Mag.,  Mar.,  1900). 

In  two  hundred  consecutive  specimens 
of  sputa  examined  baeteriologically,  tu- 
bercle bacilli  were  detected  in  50  per 
cent.  In  early  stages  of  phthisis  and  in 
the  acute  disseminated  variety,  tubercle 
bacilli  may  not  be  present  in  the  ex- 
pectoration, there  being  as  yet  no  break- 
ing down  in  the  lung.  Students  often 
fail  because  they  prepare  too  few  speci- 
mens, and  examine  these  too  super- 
ficially. 

It  is  impossible  to  gauge  the  severity 
of  the  disease  by  the  number  of  bacilli 


TUBERCULOSLS  OF  THE  LUNGS.     ETIOLOGY. 


231 


in  a  given  specimen;  but,  on  the  otlier 
hand,  if  the  patient's  sputum  be  sys- 
tematically examined  at  definite  peri- 
ods during  the  illness,  the  progress 
toward  recovery  will  be  seen  to  be 
marked  by  a  steady  diminution  of  the 
tubercle  bacilli. 

In  the  examination  of  serous  fluids, 
pus,  or  sections  of  tissues,  the  margin 
of  error  is  very  great  if  reliance  be 
placed  on  negative  results.  A  positive 
result  is  conclusive;  but  this  can  seldom 
be  arrived  at  without  inoculation  experi- 
ments. Even  if  inoculation  be  resorted 
to,  the  possibility  of  error  is  not  elimi- 
nated, for  the  quantity  of  centrifugalized 
material  inoculated  into  a  guinea-pig  is 
very  small. 

In  actual  practice  the  only  bacillus 
which  is  likely  to  be  mistaken  for  the 
tubercle  bacillus  is  the  smegma  bacillus, 
and  this  has  recently  been  shown  to 
liave  a  wider  distribution  than  was  for- 
merly thought.  For  this  reason  the  ex- 
amination of  urine  for  tubercle  organ- 
isms is  useless  unless  the  water  be  drawn 
off  with  aseptic  precautions,  and  unless 
the  films  be  (subsequent  to  decoloinza- 
tion  with  acid)  allowed  to  soak  in  alco- 
hol for  at  least  thirty  minutes.  J.  O. 
Symes  (Brit.  Med.  Jour.,  Feb.  23,  1901). 

Patients  may  react  to  tuberculin  and 
no  evidence  of  tuberculosis  be  found  at 
autopsy.  The  writer's  six  cases  seem 
to  demonstrate  that  completely  healed 
tuberculosis  may  react.  Cases  of  proved 
tuberculosis  may  not  react  to  the  max- 
imum doses.  The  evidence  is  not  conclu- 
sive that  other  diseases  than  tuberculosis 
may  react  to  tuberculin.  The  margin  of 
error  of  the  tuberculin  test  is  consider- 
able, and  probably  not  less  than  10  per 
cent.  The  maximum  dose  should  be 
higher  than  4  milligrammes,  and  not  more 
than  10  milligrammes.  Small  increasing 
doses  arc  not  advisable,  as  the  reaction 
is  not  so  likely  to  be  distinct  on  account 
of  the  tolerance  which  may  be  produced. 
An  initial  dose  of  .3  to  ii  milligrammes, 
followed  by  the  maximum  dose,  is  better. 
The  temperature  should  usually  be  nor- 
mal before  injections  are  given.  Wlien 
the  temperature  is  distinctly  above  nor- 
mal a  negative  result  is  of  no  value,  as 
these    patients    will    frequently    not    re- 


spond at  all,  even  to  large  doses.  It 
seems  quite  certain  that  the  glycerin 
extract  of  tuberculin  deteriorates,  and 
a  fresh  bottle  should  frequently  be 
opened,  care  being  taken  to  keep  it  in  a 
cool,  dark  place.  The  0.5-per-cent.  car- 
bolic acid  solution  should  be  made  up 
on  the  day  it  is  used  if  possible.  The 
author  believes  that  deterioration  of  tu- 
berculin is  the  principal  factor  in  produc- 
ing delayed  reactions.  It  cannot  be  said 
that  tuberculin  injections  are  entirely 
without  ill  effects,  but  their  use  among 
suitable  patients  is  no  more  dangerous 
than  the  use  of  chloroform  and  ether  for 
diagnostic  puqioses,  and  is  quite  as  justi- 
fiable as  an  early  diagnosis  of  tubercu- 
losis is  of  the  greatest  importance. 
About  40  per  cent,  of  all  female  patients 
admitted  to  the  hospital  react  to  tuber- 
culin. J.  D.  Madison  (Amer.  Med.,  Dec. 
20,  1902). 

Number  of  bacilli  in  any  specimen  of 
sputum  means  little;  it  is  common  to 
see,  in  incipient  cases,  the  microscopical 
field  crowded,  and  these  very  cases  fail 
to  show  at  the  time  or  in  their  subse- 
quent history  either  clinically  or  by 
physical  examination,  any  evidence  of 
an  active  process.  We  believe  that,  to 
some  extent,  this  is  accounted  for  by  the 
ability  of  the  germ  to  multiply  in  the 
retained  secretions,  and  that,  so  far  as 
number  is  concerned,  we  are  oftentim<;s 
observing  the  saprophytic  tubercle  bacil- 
lus which  has  germinated  and  passed  its 
life-cycle  in  these  secretions,  instead  of 
the  invading  bacillus  which  has  made  an 
inroad  upon  living  lung-tissue  and  has 
been  cast  off.  And  in  the  same  way,  to 
some  extent,  the  well-known  clinical 
fact  that  bacilli  are  more  apt  to  be  found 
in  the  morning  sputum  than  that  occur- 
ring later  in  tiie  day.  is  accounted  for. 

Bacillus  External  to  Living  Tis- 
sues. —  External  to  living  tissues  the 
conditions  for  the  growth  of  the  bacillus 
are  extremely  unfavorable:  after  an  ex- 
posure to  sunlight  of  from  a  few  minutes 
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to  several  hours,  or  to  difEused  daylight 
from  five  to  seven  days,  its  growth  is 
retarded,  its  virulence  modified,  and  it  is 
usually  destroyed.  Direct  sunlight  is 
particularly  fatal  to  this  germ,  and  it  is 
in  this  that  we  have  the  explanation  of 
the  partial  protection  against  the  whole- 
sale infection  of  rooms  and  localities 
frequented  by  phthisical  patients;  while 
the  dust  in  the  room  of  a  tubercular  in- 
dividual may  contain  the  germ  and  be 
capable  of  carrying  the  infection,  the 
bacillus  under  such  conditions  remains 
in  an  inactive  state,  does  not  multiply, 
and  gradually  loses  its  virulence,  but 
only  awaits,  during  its  slow  destruction, 
a  proper  soil  upon  which  to  alight,  and 
this  not  infrequently  comes  with  the 
susceptible  individual  who  cares  for  the 
sick  and  is  constantly  breathing  a  germ- 
carrying  atmosphere.  Dry  sputum  may 
retain  for  months  its  infectivity,  but,  as 
a  rule,  this  is  destroyed  by  its  exposure 
to  sunlight,  and  the  disinfecting  process 
is  usually  complete  before  the  sputum 
has  become  sufficiently  dried  and  pulver- 
ized to  be  air-borne. 

Heredity." — There  is  no  fact  to  sub- 
stantiate the  theory  of  direct  transmis- 
sion from  the  male  through  a  germ- 
carrying  spermatozoon.  There  is,  how- 
ever, experimental  proof  in  animals  that 
the  female  ovum  may  be  the  carrier,  but 
whether  this  ever  takes  place  in  the  hu- 
man being  is  a  question,  and  from  a 
practical  point  may  be  cast  aside. 

Congenital  tuberculosis,  in  the  ma- 
jority of  instances,  occurs  from  infection 
through  the  blood-current;  either  the 
bacilli  lodge  and  grow  in  the  placenta 
or,  having  passed  this  tissue,  invade  the 
fcetal  organs  and  blood;  but,  considering 
the  prevalence  of  the  disease,  congenital 
tuberculosis  may  be  regarded  as  one  of 
the  rarities  in  medicine.    Children  born 


of  mothers  who  at  the  time  of  concep- 
tion are  far  advanced  in  the  tubercular 
process,  seldom  show  at  birth  any  sign 
of  the  disease,  and  inoculations  of  the 
foetal  tissues  into  rabbits  give  negative 
results. 

The  commonly-accepted  belief  of  the 
laity  is  that  the  children  of  tubercular 
parents  inherit  directly  from  them  the 
disease  which,  harbored  for  many  years 
in  a  latent  state,  under  suitable  condi- 
tions becomes  manifest.  Heredity,  in 
the  vast  majority  of  instances,  means 
nothing  more  than  the  transmission 
from  parent  to  offspring  of  tissue  pecul- 
iarities, in  accordance  with  that  invari- 
able tendency  throughout  the  vegetable 
and  animal  kingdoms  for  each  individual 
to  exactly  reproduce  itself,  not  only  in 
its  form,  size,  function,  and  in  its  na- 
ture, but  in  its  reaction  to  environment 
and  in  its  ability  to  withstand  or  to  be 
overcome  by  the  action  of  various  poi- 
sons and  disease-producing  germs;  and 
this  is  true,  not  alone  of  individuals,  but 
of  organ  and  of  cell;  and  it  is  this  sus- 
ceptibility of  cell  to  invasion  by  the 
bacillus  of  tuberculosis,  and  not  the  dis- 
ease itself,  which  has  been  inherited,  just 
as  children  have  the  blue  eyes  of  their 
mother  or  the  black  hair  of  their  father, 
or  the  mental  traits  and  physiognomy  of 
either,  which  'stamp  them  as  a  family, 
brothers  and  sisters  of  a  common  flesh 
and  blood.  The  old  expression  that  the 
patient  has  inherited  "weak  lungs"  cov- 
ers the  ground,  and  with  the  proper  soil 
which,  under  the  influence  of  our  civil- 
ized life,  is  kept  tilled  by  the  depressing 
influences  of  bad  food,  poor  ventilation, 
and  the  like;  these,  with  the  wide  dis- 
tribution and  prevalence  of  the  germ, 
give  at  some  time  all  susceptible  indi- 
viduals their  opportunity  to  become  in- 
fected, and,  alas,  how  many  take  the 
chance! 
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IXFECTIOX       BY       THE       EeSPIHATORT 

Tract. — This  is  by  far  the  most  com- 
mon route  of  infection,  and  to  appre- 
ciate the  polluted  atmosphere  that  we 
ordinarily  breathe  it  is  only  necessary  to 
watch  the  dust  in  the  path  of  a  sunbeam 
admitted  through  a  slit  into  a  dark  room. 
Add  to  this  the  countless  numbers  of 
bacilli  cast  off  in  the  expectorations  of 
phthisical  patients,  and  the  negligence 
ordinarily  observed  in  the  care  of  spu- 
tum, and  the  explanation  of  the  high 
mortality  of  this  disease  among  the  in- 
mates and  attendants  of  the  large  char- 
ity institutions  of  our  cities  is  easily  ac- 
counted for.  The  great  source  of  dan- 
ger is  from  pulverized  sputum  in  the 
form  of  dust;  and  to  prove  this  there 
is  the  fact  that  in  the  well-directed 
sanitariums  of  this  country  and  Europe, 
where  scrupulous  scientific  cleanliness 
is  observed  and  particular  attention  is 
paid  to  the  disinfection  of  sputum,  in- 
fection of  nurses  or  attendants,  or  those 
coming  in  intimate  contact  with  the 
sick,  is  an  extremely  rare  occurrence. 
It  goes  to  show  what  degree  of  prophy- 
laxis can  be  secured  by  intelligent  hand- 
ling. This  is  one  of  the  great  arguments 
in  favor  of  sanitariums. 

Race:  Among  all  the  aboriginal  peo- 
ples, when  suddenly  ushered  into  the 
midst  of  artificial  life  consequent  upon 
civilization, — and  the  same  may  be  said 
of  animals  which  the  ingenuity  of  man 
has  succeeded  in  bringing  into  captivity, 
— the  disease  is  terribly  fatal;  one  has 
but  to  look  upon  the  record  the  Indian 
has  left  behind  him,  or  to  go  down 
among  the  slums  of  the  great  cities,  and 
see  its  ravages  upon  tlie  negro  race;  or 
to  visit  the  menageries  and  ask  "What 
limits  the  captivity  of  animals?"  to  see 
the  vast  destruction  of  this  disease.  In 
each  instance  it  is  the  Great  White 
Plague  which  stares  him  in  the  face:   a 


veritable  barrier  to  a  sudden  transition 
from  a  non-civilized  into  a  civilized  en- 
vironment. So  fatal  is  it  to  the  black 
man  of  this  country  when  living  under 
the  influence  of  city  life  that  we  believe 
this  disease  will  play  no  little  part  in 
the  solution  of  the  race  problem  which 
confronts  us. 

Morbid  Anatomy  and  Pathology.  — 
Scattered  throughout  an  infected  area 
are  found  small,  non-vascular,  cellular 
masses — tubercles  of  different  sizes,  the 
result  of  tissue  reaction  upon  the  invad- 
ing bacilli  and  their  toxins.  The 
tubercles  are  composed  of  various  cellu- 
lar elements  and  tubercle  bacilli,  the 
former  being  derived  from  multiplica- 
tion of  the  fixed  connective-tissue  cells 
of  the  part,  from  the  endothelium  of  the 
blood-vessels,  and  from  leucocytes  which 
have  migrated  in  large  numbers  to  the 
point  of  attack.  There  is  sometimes 
seen  in  the  centre  of  a  tubercle  an  im- 
mense cell— the  giant  cell  which  fre- 
quently contains  bacilli;  its  increased 
size  is  supposed  to  be  due  to  an  abortive 
effort  at  reproduction  with  resulting  in- 
crease in  size,  owing  to  its  failure  of 
division. 

In  the  alveoli  of  the  lungs  and  the 
bronchial  cavities  of  rabbits  tubercles 
develop  exclusively  at  the  expense  of  the 
leucocytes,  especially  those  large  mono- 
nuclear cells  which  arrive  quickly  at 
each  focus  of  infection.  They  therefore 
contend  that  the  fixed  cells  of  the  alveoli 
and  the  epithelial  cells  of  the  bronchial 
walls  play  absolutely  no  r<")le  in  the 
histogenesis  of  the  tubercles.  Morel  and 
Daloux  (Archives  de  Med.  Exper.,  Mar., 

moi). 
As  a  result  of  nutritimuil  failure,  the 
centre  of  this  mass  which  is  farthest  re- 
moved from  nourishment,  the  whole 
being  a  tissue  of  a  low  degree  of  vitality, 
undergoes  coagulation-necrosis;  subse- 
quent softening  may  occur,  with  break- 
ing down;   or  the  liquid  portion  may  be 
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absorbed  and  leave  a  caseous  mass, 
which,  in  turn,  may  become  impreg- 
nated with  lime-salts  giving  a  calcareons 
deposit,  while  the  whole  may  be  capsu- 
lated  in  a  fibrous  protecting  envelope 
that  the  tissue-cells  have  thrown  out  to 
surround  the  focus  of  infection,  thus 
making  of  it  a  foreign  body  (see  colored 
plate).  Should  softening  and  ulceration 
into  a  bronchus  take  place,  a  cavity  is 
formed,  its  size  depending  upon  the  ex- 
tent of  structure  invaded.  From  the 
absorption  of  the  toxins,  the  adjacent 
tissues  to  a  tubercular  process  undergo 
inflammatory  changes  to  greater  or  less 
degree,  and  in  the  lungs  of  phthisical 
patients  broncho-pneumonic  areas  are 
commonly  found  surrounding  foci  of  in- 
fection. 

As  might  be  expected  in  a  disease 
which  may  be  either  acute  or  chronic, 
localized  or  difl^usely  infiltrated  through- 
out a  tissue,  the  morbid  anatomy  pre- 
sents a  diversity  of  lesions,  but  under- 
lying these  varied  conditions  there  is 
but  one  and  the  same  pathological  proc- 
ess. These  naked-eye  differences  are 
dependent  largely  upon  mechanical  or 
physical  conditions;  upon  location;  the 
tissues  involved;  the  rapidity  of  the 
process;  the  degree  to  which  the  tissue- 
cells  have  been  able  to  throw  out  their 
protective  barriers  of  fibrous  tissue;  and 
the  subsequent  behavior  of  that  fibrous 
tissue,  whether  it  contracts,  which  is  its 
natural  tendency,  with  resulting  distor- 
tion or  puckering  of  lung,  or,  if  local- 
ized, with  the  formation  of  a  sear  or  the 
obliteration  of  a  bronchus,  producing 
dilatations,  or  bronchiectasy;  or  whether 
it  becomes  diffuse  throughout  a  lung 
or  lobe,  giving  the  picture  of  fibroid 
phthisis.  Thus  a  tubercular  cavity  and 
a  tubercular  ulcer  are  one  and  the  same 
thing,  their  only  difference  being  in  con- 
tour, and  they  both  represent  a  tuber- 


cular nodule  in  its  later  stage,  minus  its 
broken-down  and  softened  centre.  The 
ulcer  may  be  considered  a  cavity  divided 
in  half. 

A  consolidation  is  merely  an  aggre- 
gation of  tubercles,  or  the  tubercular 
process  in  which  all  the  tissue  of  that 
area  is  involved  with  little  or  no  normal 
structure  sandwiched  in  between. 

If  these  minute  tubercular  masses  be- 
come scattered  throughout  the  lung  so 
that  normal  tissue-elements  intervene, 
the  picture  of  an  infiltration  presents  it- 
self. When  the  disease  progresses,  with 
consequent  diminution  of  the  normal  ad- 
jacent structure,  the  process  is  spoken  of 
as  passing  from  the  stage  of  infiltration  to 
that  of  consolidation.  The  pathological 
change  is  practically  the  same,  the  chief 
difference  depending  upon  the  amount 
of  tissue  involved,  and  whether  the  proc- 
ess be  diffused  or  localized.  True  con- 
solidation is  considered  a  later  stage  of 
infiltration,  because  it  is  a  degree  nearer 
to  the  breaking-down  process;  but  the 
chief  reason  for  this  breaking  down  is 
that  the  mere  aggregation  of  these 
tubercles,  these  non-vascular,  cellular 
bodies  of  low  vitality,  cuts  off  nutrition 
from  the  interior  of  its  own  mass,  in 
consequence  of  which  softening  takes 
place.  An  infiltration  shows  no  such 
tendency,  because  nourishment  is  de- 
rived from  the  intervening  normal  ele- 
ments, sufficient  to  keep  the  area  from 
undergoing  destructive  changes.  The 
broncho-pneumonia  of  acute  or  gallop- 
ing consumption  may  be  considered  a 
tubercular  invasion  similar  to  the  rest, 
but  lacking  the  picture  of  more  definite 
arrangement  into  tubercles,  because  the 
process  has  been  severe  and  sudden,  and 
has  brought  forth  more  of  the  acute  in- 
flammatory products,  and  because  the 
defensive  tissue-cells  have  failed  to  ar- 
range themselves  in  the  usual  order  ob- 
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served  in  the  more  chronic  lesions. 
However,  in  following  these  cases  of 
galloping  consumption  it  is  not  uncom- 
mon to  see  the  process  limited,  the  pict- 
ure assuming  that  of  chronic  ulcerative 
phthisis;  which  means  that  the  tissues 
have  reacted,  and  the  invading  broncho- 
pneumonic  area  has  had  thrown  around 
it  a  protective  layer  or  epithelioid  cells, 
and  a  similar  layer  of  leucocytes.  In 
other  words,  a  tubercle  has  been  formed, 
which  is  Nature's  effort  at  limitation, 
and  her  first  step  toward  making  of  it 
a  foreign  body,  her  only  method  of  cure, 
which  in  turn  is  accomplished  by  the 
fibrous  capsule  thrown  out  around  it. 
In  chronic  ulcerative  phthisis  there  may 
1)6  seen  at  the  same  time  all  kinds  of  le- 
sions; miliary  tubercles;  areas  of  bron- 
cho-pneumonia; caverns  of  various  sizes 
and  shapes,  sometimes  communicating 
with  one  another,  undermining  the 
greater  part  of  a  lobe  or  lung.  Travers- 
ing the  walls  of  these  cavities  are  fre- 
quently seen  arteries  which,  owing  to 
lack  of  support,  have  developed  upon 
them  aneurismal  dilations,  which  subse- 
quently rupture  and  give  rise  to  haemor- 
rhage. These  cavities  may  be  either  dry, 
representing  a  healed  process,  or  they 
may  contain  muco-pus  or  pus,  and  have 
lining  them  a  pyogenic  membrane.  The 
bronchial  glands  in  pulmonary  tubercu- 
losis are  frequently  invaded;  they  may 
show  infiltration,  areas  of  caseation,  or 
may  become  impregnated  with  lime- 
salts.  The  pleura  is  usually  involved, 
and  the  entire  sac  may  be  obliterated; 
a  caseating  mass  may  rupture  into  the 
cavity  instead  of  a  bronchus,  and  give 
rise  to  an  empyema  or  pyopneumothorax. 
Symptoms. — Fibroid  Phthisis. — Fi- 
broid phthisis,  as  its  name  implies,  is  a 
condition  in  which  there  is  a  preponder- 
ance of  the  fibrous  element;  it  fre- 
quently commences  as  a  pulmonary  cir- 


rhosis upon  which  later  the  tubercular 
process  is  superimposed;  in  many  in- 
stances it  is  tubercular  from  the  begin- 
ning. Owing  to  fibrous  contraction, 
there  is  marked  diminution  in  the  size 
of  the  affected  lung;  the  thorax  caves  in 
to  fill  the  space  caused  by  shrinkage  of 
the  organ,  which  leaves  a  larger  area  of 
chest-wall  exposed  to  the  apex-beat — 
when  the  change  affects  the  left  lung. 
The  disease  may  last  for  years  and  the 
patient  enjoy,  during  that  time,  fairly 
good  health;  there  is  usually  dyspnoea 
on  exertion.  With  the  formation  of 
cavities  the  usual  physical  signs  appear, 
and  more  or  less  profuse  expectoration 
occurs,  which  may,  owing  to  its  reten- 
tion, become  foul  and  undergo  putrefac- 
tive changes — causing  a  horribly-offen- 
sive odor.  Erosion  of  blood-vessels  gives 
rise  to  frequent  hfemorrhages,  which 
may  finally  prove  fatal.  There  is  little 
absorption,  owing  to  the  effectiveness 
with  which  the  process  is  shut  off  from 
the  general  system,  and,  consequently, 
no  fever.  Amyloid  changes  are  common. 
Phthisis  Florida,  ok  Galloping 
Consumption'. — In  acute,  or  galloping, 
consumption  there  is  usually  the  clinical 
picture  of  an  ordinary  lobar  pneumonia 
— with  suddenness  of  onset  and  chill 
rapidly  followed  by  fever,  pain  in  the 
side,  and  cough  with  rusty  sputum. 
There  are  the  ordinary  physical  signs  of 
increased  tissue-density.  The  crisis  fails 
to  api)ear  at  the  expected  time,  and  with 
the  breaking  down  of  the  broncho-pneu- 
monic area,  which  occurs  in  the  latter 
half  of  the  second  week,  there  is  a 
profuse  muco-])urulent  expectoration, 
which  may  excite  suspicion  of  the  real 
nature  of  the  trouble.  An  examination 
of  the  sputum  shows  numerous  bacilli, 
and  the  clinical  picture  now  becomes 
one  characteristic  of  pus-absorption. 
There  are  chills,  fever,  and  drenching 
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sweats;  the  temperature  becomes  irregu- 
lar and  shows  the  usual  evening  rise;  the 
pulse  is  weak  and  frequent,  the  respira- 
tions rapid,  and  there  may  be  marked 
dyspnoea.  The  hectic  state  soon  super- 
venes, and  the  patient  dies  from  gradual 
exhaustion. 

Upon  opening  tubercular  abscesses 
many  years  ago,  before  antiseptic  pre- 
cautions were  observed,  infection  by  pus- 
cocci  took  place,  a  mixed  infection  re- 
sulted, and  the  clinical  picture  domi- 
nating the  case,  that  which  gave  it  its 
similarity  to  consumption,  came  on  only 
after  communication  with  the  air  had 
been  established,  or,  in  other  words, 
after  secondary  infection  had  occurred. 
It  is  the  pus-coccus  which  is  largely  re- 
sponsible for  the  picture  long  recognized 
as  consumption,  and  not  the  bacillus  of 
tuberculosis.  Eliminate  the  result  pro- 
duced by  its  action  in  chronic  ulcera- 
tive phthisis,  and  that  disease  would 
never  have  been  known  by  the  familiar 
name  which  it  now  bears.  Pulmonary 
tuberculosis  of  the  chronic  ulcerative 
type  should  be  looked  upon  in  almost 
every  instance  as  a  dual  disease,  one  in 
which  several  factors,  chiefly  two,  are 
simultaneously  at  work,  and  in  which 
the  bacillus  of  tuberciilosis  and  the  pus- 
coccus  play  the  relative  parts;  the  one, 
the  bacillus,  through  its  coagulation- 
necrosis  acting  as  the  gate-opener  to  the 
other,  the  pus-coccus,  the  peptonizing 
invader  which  liquefies  the  tissues  and 
produces  that  poison  which,  when  ab- 
sorbed, gives  rise  to  chills,  fever,  sweats, 
emaciation,  and  the  consumptive  ap- 
pearance. 

Chronic  Ulcerative  Phthisis.  — 
The  onset  of  this  disease  is  varied;  it 
may  have  commenced  in  an  acute  tuber- 
culosis of  the  lungs  which  has  merged 
into  the  chronic  type.  It  is  not  uncom- 
mon to  see  a  galloping  consumption  di- 


agnosed as  pneumonia  or  typhoid  fever, 
and  after  several  weeks  the  case  pass  on 
to  one  of  chronic  phthisis. 

By  far  the  commonest  mode  of  onset 
is  with  a  bronchitis;  the  patient  may 
have  been  severely  exposed,  and  speaks 
of  having  contracted  a  cold  which  finally 
settled  on  the  chest  and  which  he  can- 
not get  rid  of;  there  is  more  or  less 
cough,  dry  at  first;  but  finally  profuse 
expectoration  occurs^  with  fever  and 
emaciation. 

The  disease  may  first  manifest  itself 
by  gradual  loss  of  strength  and  appetite; 
vomiting  may  occur,  and  there  may  be 
marked  anaemia.  Frequently  it  is  ush- 
ered in  by  hsemorrhage,  which  may  be 
either  profuse  or  slight;  usually  the 
amount  of  blood  lost  is  slight.  The  pa- 
tient may  experience  a  sensation  of  tick- 
ling over  a  given  lung-area,  but  is  sel- 
dom able  to  tell  from  Avhich  lung  the 
hemorrhage  takes  place.  These  haemor- 
rhages may  occur  at  varying  intervals 
of  years,  with  little  or  no  progress  of  the 
disease,  or,  as  occasionally  happens,  the 
other  symptoms  rapidly  appear  and  the 
patient  succumbs  to  the  disease  in  a 
short  time. 

The  rupture  of  some  ramification  of  a 
pulmonary  artery  passing  tlirough  a  cav- 
ity is  usually  the  cause  of  the  blood- 
spitting.  In  879  cases  observed  blood 
was  expectorated  in  30  per  cent.,  and 
over  half  a  litre  in  15  per  cent.  This  is 
a  most  unfavorable  symptom  if  the  tem- 
perature afterward  rises,  but  in  the  early 
stages  blood-spitting  is  usually  a  very 
favorable  alarm-signal.  Gerhardt  (Berl. 
klin.  AVoch.,  No.  21,  '99). 

It  is  quite  common  to  see  well-ad- 
vanced laryngeal  tuberculosis  with  only 
slight  pulmonary  involvement,  but  in- 
volvement to  a  greater  or  lesser  extent 
almost  always  exists.  The  majority  of 
cases  of  pleurisy  with  effusion  coming 
on  insidiously  are  of  tubercular  origin, 
and  the  suspicion  is  not  to  be  abandoned 
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if  the  microscopical  examination  of  that 
effusion  prove  negative.  Localized  areas 
of  dry  pleurisy  are  frequently  the  first 
indication  of  a  tubercular  process.  In 
the  beginning  the  disease  often  simulates 
intermittent  malaria,  with  chill,  fever, 
and  sweat;  but  its  resistance  to  quinine 
should  excite  suspicion,  particularly  if 
there  are  other  factors  in  the  case,  such 
as  cough  or  gradual  loss  of  weight.  In 
children  tuberculosis  of  the  lungs  not 
uncommonly  results  from  the  downward 
extension  through  the  lymph-channels 
communicating  with  diseased  cervical 
glands. 

Pulmonary  tuberculosis  in  children 
frequently  manifests  itself  without  a 
cough.  There  may  be  moist  rales  at 
times,  a  little  harsh  breathing,  and  slight 
elevation  of  the  temperature.  Frequently 
there  are  small  areas  of  dullness  in  the 
lung,  caused  by  either  consolidation  or 
from  enlarged  and  swollen  bronchial 
glands.  Then,  again,  there  are  cases  of 
tuberculosis  in  which  there  may  be  no 
pulmonary  symptoms  or  either  percus- 
sion or  auscultation,  and  where  the  clin- 
ical history  is  absolutely  negative. 

The  symptoms  to  be  relied  upon  chiefly 
in  making  a  diagnosis  are  loss  of  weight, 
disturbances  of  digestion,  a  slight  attack 
of  febrile  malaria,  besides  constant  irri- 
tability. Such  children  will  frequently 
show  very  slight,  if  any,  pulmonary 
symptoms,  so  that  the  diagnosis  must  be 
made  by  a  process  of  e.vclusion.  Such 
distinct  diagnostic  features  as  the  pres- 
ence of  cough,  expectoration  and  tuber- 
cle bacilli,  dullness  on  percussion,  with 
moist  rilles  and  night-sweats,  as  found 
in  the  adult,  are  out  of  the  question. 
It  is  not  an  easy  matter  to  diagnose  a 
case  of  tubcrculo-sis,  and  it  is  a  safe  ad- 
vice to  follow,  "to  observe  a  suspected 
case  of  tuberculosis  for  several  weeks, 
and  sometimes  months  before  giving  a 
positive  opinion  relative  to  either  the 
diagnosis  or  more  particularly  to  the 
prognosis  in  a  given  case."  Louis  Fischer 
(Jour,  of  Amer.   Med.  Assoc,  Oct.   29, 


With  the  appearance  of  the  onset, 
after  a  greater  or  lesser  period  of  time, 
the  other  symptoms  of  the  disease 
usually  manifest  themselves.  The  slight, 
dry,  hacking  cough  becomes  more  pro- 
nounced and  productive  of  a  thick, 
muco-purulent  expectoration;  it  may 
either  be  increased  or  decreased  by  lying 
down  or  upon  assuming  certain  positions, 
and  in  many  instances  causes  great  pain, 
particularly  aggravating  that  of  the 
usual  then  existing  pleurisy.  The  sud- 
den, convulsive  movements  to  which  the 
thoracic  contents  are  subjected  result 
in  more  or  less  trauma.  As  softening 
and  breaking  down  take  place,  the 
expectoration  becomes  more  profuse. 
Cough  is  Nature's  effort  at  drainage;  it 
is  her  attempt  to  rid  the  organism  of  an 
offending  substance,  no  matter  whether 
that  be  an  irritating  area  of  pleuritic  in- 
flammation in  the  first  stage  of  the  dis- 
ease or  broken  down  and  softened  lung- 
tissue — in  other  words,  sputum — in  the 
later  stage.  It  is  an  accompanying  pro- 
vision for  this  breaking-down  process 
and  for  the  emptying  of  night  accumu- 
lations occurring  in  cavities.  Many  pa- 
tients after  this  morning  cough,  which 
rids  them  of  the  excess  of  sputum  ac- 
cumulated during  the  sleeping  hours, 
this  resulting  from  decreased  reflexes, 
pass  the  remainder  of  the  day  in  com- 
parative comfort.  The  cough  may  be  of 
such  severity  as  to  produce  vomiting, 
and  is  apt  to  become  worse  at  night 
after  the  patient  has  gone  to  bed;  he 
may  have  several  attacks  before  morn- 
ing. These  occur  with  some  degree  of 
regularity  and  produce  loss  of  sleep, 
while  sweating  follows  the  violent  exer- 
tion. 

Pain  in  the  chest,  usually  localized 
and  corresponding  to  an  area  of  pleurisy; 
sharp,  knife-like,  and  sudden;  increased 
upon  exertion,  cough,  or  breathing,  mav 
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persist  for  days  or  weeks  or  it  may  be 
transient. 

Eapid  emaciation  and  loss  of  weight 
is  found  in  nearly  every  instance  at  some 
stage  of  the  disease;  it  is  frequently  the 
first  thing  to  attract  the  patient's  atten- 
tion to  himself,  and,  taken  alone,  is  one 
of  the  surest  guides  of  the  progress  of  a 
case. 

Sputum. — The  sputum  varies  greatly 
in  quality  and  quantity,  and  depends 
somewhat  upon  the  rapidity  with  which 
destruction  is  going  on,  and  whether  or 
not  there  be  a  mixed  infection.  It  may 
be  mucoid,  muco-pundent,  or  purulent, 
then  watery;  or  may  contain  the  thick, 
yellowish,  lump-like  masses  which  sink 
and  which  may  have  created  suspicion 
of  the  real  nature  of  the  trouble.  Bacilli 
are  found  in  varying  numbers  and  are 
particularly  numerous  in  the  cheesy  par- 
ticles which  show  up  plainly  when  a 
layer  of  sputum  is  spread  upon  a  smoked 
glass.  There  may  be  calcareous  masses 
or  chalk  deposits  in  which  bacilli  exist 
in  great  numbers  —  those  representing 
cast-off  foci.  Elastic  tissue  is  evidence 
of  destruction;  it  may  be  seen  with  the 
naked  eye,  and  under  the  microscope 
it  is  often  possible  to  determine  its 
soiirce,  wdiether  from  blood-vessel,  bron- 
chus, or  alveolus.  In  cases  showing 
mixed  infection  there  may  be  seen  the 
various  forms  of  pus-organisms.  Eed 
blood-cells  are  not  uncommonly  found, 
particularly  after  blood-spitting,  and  the 
migrating  white  cell  is  rarely  absent. 

Stress  is  laid  on  the  importance  of  an 
early  diagnosis,  on  examination  of  the 
sputum  and  the  respiration ;  other  phys- 
ical signs  not  recognized.  The  examina- 
tion must  be  made  daily,  and  sometimes 
it  will  be  only  after  the  twenty-fifth  or 
thirtieth  time  that  the  exact  seat  of  the 
complaint  can  be  located.  Osier  (Med. 
Rec,  Sept.  9,  '99). 
The  fever  of  tuberculosis  varies  with 
the  stage  of  the  disease  and  the  rapidity 


of  the  process.  In  incipient  cases  the 
thermometer  may  register  normal  for 
the  greater  part  of  the  day,  and  show 
only  a  slight  rise  toward  evening.  A 
constant  evening  rise  of  temperature  of 
from  one-half  to  one  degree,  particu- 
larly if  the  patient  is  debilitated  or  shows 
signs  of  dyspepsia,  should  excite  sus- 
piicion.  The  maximum  temperature  oc- 
curs about  four  o'clock  in  the  afternoon, 
the  minimum  about  four  o'clock  in  the 
morning;  but  there  are  many  irregu- 
larities, and  the  temperature-curve,  as 
well  as  the  disease,  is  erratic.  Not  un- 
commonly, in  the  advanced  stage  when 
marked  asthenia  exists,  the  thermometer 
fails  to  register  by  mouth,  while,  at  the 
same  time,  the  rectal  temperature  will 
be  above  normal;  this  is  more  likely 
to  occur  in  the  morning.  The  tempera- 
ture-curve may  simulate  that  of  malaria; 
but,  with  the  beginning  of  the  breaking- 
down  and  softening  process  and  with  the 
absorption  of  fever-producing  products, 
it  becomes  continuous,  showing  marked 
irregularity  and  the  tendency  to  evening 
exacerbations.  AVhen  mixed  infection 
with  the  pus-cocci  is  present,  there  is  the 
characteristic  temperature  of  pus-absorp- 
tion. In  far-advanced  phthisical  pa- 
tients, rest  in  bed,  in  many  instances, 
converts  a  remittent  temperature-curve 
into  one  that  is  intermittent;  and,  vice 
versa,  following  exercise,  an  intermittent 
curve  may  become  continuous  and  as- 
sume the  remittent  type.  The  pulse,  as 
the  fever,  varies  with  the  degree  and 
rapidity  of  the  process;  it  is  usually 
rapid  and  soft,  and  such  a  pulse  may 
have  been  the  first  thing  to  cause  sus- 
picion of  the  disease.  The  veins  become 
more  prominent,  owing  to  the  wasting  of 
their  tissue-beds  and  the  pale,  ansemic 
background  upon  which  they  are  seen. 
The  importance  of  chloranaemia  as  a 
sign  of  the  pretuberculous  state  is  em- 
phasized  particularly   when   this   condi- 
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tion  of  the  blood  is  associated  with  poor 
chest-development  or  decreased  respira- 
tory capacity.  Abnormally  low  weight, 
chest-development,  and  respiratory  ca- 
pacity have  no  great  value  in  themselves, 
but  the}'  are  of  distinct  importance  when 
compared  with  the  height  of  the  indi- 
vidual. In  a  normal  man  the  product 
obtained  by  dividing  the  weight  ex- 
pressed in  pounds  by  the  height  expressed 
in  feet  should  be  20,  in  a  normal  woman 
23.  The  average  measurement  of  the 
chest,  one  measurement  being  taken  at 
full  inspiration  and  the  other  at  full 
expiration  and  the  mean  used  as  the 
average  should  equal  at  least  half  of  the 
height;  and  the  amount  of  air  (in  terms 
of  cubic  inches)  that  a  man  can  exhale 
after  a  full  inspiration  should  have  a 
ratio  to  the  height  of  the  man  (in  inches) 
of  3  to  1,  in  case  of  a  woman  of  2  to  1. 
Reduction  in  any  or  all  of  these  normal 
ratios  should  lead  to  a  suspicion  of  pre- 
disposition to  tuberculosis,  as  should 
persistent  digestive  disturbance  that 
otherwise  seems  causeless.  The  pulse  in 
the  pretuberculous  stage  is  characteris- 
tic, in  that  it  is  not  influenced  in  its 
rapidity  by  change  of  position  and  is  of 
feeble  tension.  Henry  P.  Loomis  (Med. 
Rec,  Dec.  10,  '98). 

Active    exercise,    meaning    by    this    a 
fairly  rapid  walk  of  from  two  to  four 
miles   upon   a  level   road,  increases   the 
bodily  temperature  to  some  extent,  even 
in    health.      In    convalescence,    aniemia, 
chlorosis,      and      other      constitutional 
states,  temperature  may  reach   as  liigh 
as  100.5°  F.     A  temperature  above  this 
is  almost  always  indicative  of  tuberculo- 
sis.   All  suspected  cases  in  which  active 
exercise  was  followed  by  a  temperature 
above  this,  were  invariably  found  to  be 
tubercular.    Penzoldt  (Med.  Rev.;   Amer. 
Med.  Comp.,  July,  '99). 
Kight-sweats  are  common,  and  are  one 
of  the  features  of  the  disease;  they  may 
follow    violent    coughing-spells    or   the 
subsidence  of  the  fever.     In  the  early 
hours  of  the  morning  the  patient  awakes 
to  find  himself  covered  with  moisture; 
his  night-garment  may  be  saturated  and 
the  bedclothing  moist.    These  sweats  are 
chiefly  the  sweats  of  exhaustion. 


After  the  initial  hemorrhage,  in  the 
beginning  of  the  disease,  there  may  be 
an  absence  of  symptoms  for  months  or 
years,  or  recurrent  hemorrhages,  which 
are  usually  slight,  may  occur  and  may 
be  a  special  feature  in  the  case;  a  blood- 
tinged  expectoration  which  lasts  for 
weeks,  producing  more  or  less  ansemia 
and  gradual  exhaustion,  is  quite  com- 
mon. Oftentimes  haemorrhage  comes 
on  independent  of  exertion,  while  the 
patient  is  in  bed  or  is  quiet,  and  in  many 
instances  there  is  subsequently  a  marked 
general  improvement,  while  in  others 
the  disease  may  rapidly  progress  and  the 
patient  pass  on  to  an  advanced  stage. 
The  bleeding  which  occurs  early  in 
phthisis  is  usually  slight,  and  death 
from  haamorrhage  is  rare;  later,  after 
ulceration  and  cavity-formation  have 
taken  place,  erosion  of  a  large  vessel  not 
uncommonly  occurs,  and  the  respiratory 
tract  may  be  inundated  and  the  patient 
die  of  asphyxia.  A  cavity  may  fill  with 
blood,  and  the  weak  condition  of  the 
patient  prevents  him  from  raising  it, 
under  which  circumstances  it  remains 
concealed.  The  disease  may  terminate 
by  syncope,  coma,  or  asphyxia,  but  the 
latter  is  a  rare  condition,  and  death  most 
often  occurs  from  exhaustion. 

Physical  Diagnosis. — In  any  well-ad- 
vanced case  of  ulcerative  phthisis  path- 
ologically there  may  be  seen  at  the  same 
time  all  stages  of  the  disease  which,  for 
convenience  of  clinical  study,  will  be  ar- 
ranged in  the  following  order: — 

The  first,  or  incipient,  stage,  or  that 
of  infiltration  and  beginning  of  consoli- 
dation. The  second,  or  moderately-ad- 
vanced stage,  or  that  of  advancing  con- 
solidation and  the  beginning  of  soften- 
ing. The  third,  or  far-advanced,  stage, 
or  that  of  softening,  break-down,  and 
cavity-formation. 

IxFii.Tn.\Tiox. — There    is    slifrht    dt- 
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feetive  percussion  resonance  over  the 
affected  area,  and,  on  palpation  when 
standing  behind  the  patient  and  placing 
the  hands  in  the  supraclavicular  spaces, 
a  slight  increased  vocal  fremitus  over  the 
diseased  apex  is  revealed.  This  in- 
creased fremitus  is  usually  first  appre- 
ciated over  the  apex  posteriorly.  On 
auscultation  there  is  a  slight  increase  of 
vocal  resonance. 

Inspiration  loses  its  breezy  character 
and  is  partially  suppressed,  generally  be- 
coming broncho-vesicular  in  character, 
its  duration  shortened,  and  there  is  a 
slight  interval  between  its  termination 
and  the  beginning  of  expiration.  The 
latter  is  high  in  pitch  and  is  prolonged; 
jerky,  cog-wheel,  or  wavy  respiration  is 
often  heard. 

The  following  method  of  e.xamining 
the  lung  will  reveal  a  very  small  lesion. 
The  patient's  hand  is  placed  on  the  op- 
posite shoulder,  the  ear  is  placed  over 
that  portion  of  the  lung  uncovered  by 
the  scapula,  viz.:  just  above  and  ex- 
ternal to  where  the  bronchial  tubes  are 
given  off;  there  will  be  heard  prolonged 
tubular  breathing  and  fine  rales  on 
coughing.  Tliis  is  the  very  first  physical 
sign  of  tuberculosis — an  evidence  which 
will  make  a  diagnosis  possible  weeks  be- 
fore the  signs  are  evident  in  front  and 
beneath  the  clavicle.  The  tuberculin  test 
is  useful  both  in  making  the  diagnosis 
of  a  beginning  case  and  in  deciding  if  a 
case  is  cured.  It  is  to  be  applied  in  the 
following  manner:  The  patient's  tem- 
perature is  to  be  taken  every  six  hours 
for  a  few  days  to  see  he  has  no  diurnal 
temperature  above  normal ;  then  '/,  milli- 
gramme of  tuberculin  is  injected  and  his 
temperature  is  taken  every  four  hours 
during  the  next  twenty-four  liours.  At 
the  end  of  two  days,  if  there  has  been 
no  temperature  above  one  degree,  a  sec- 
ond injection  of  2  milligrammes  should 
follow;  if  there  is  still  no  reaction  after 
two  days  more,  a  third  and  final  injec- 
tion of  5  milligrammes  is  given.  If  there 
is  still  no  reaction,  the  patient  is  free 


from  tuberculosis.  H.  P.  Loomis  (Med. 
Eec,  vol.  liii.  No.  21,  '98). 

The  following  are  criteria  for  the  early 
diagnosis  of  tuberculosis:  — 

Intermittent  pretuberculous  albumi- 
nuria, often  alternating  with  phospha- 
turia. 

Tuberculous  pseudochlorosis,  distin- 
guished from  the  true  by  the  fact  that 
there  is  less  lowering  of  the  haemoglobin 
standard,  slighter  accentuation  of  the 
cardiovascular  phenomena,  and  by  the 
presence  of  leucocytosis. 

Distiubances  of  the  digestive  appara- 
tus: anorexia  alternating  with  vora- 
cious appetite;    gastralgia. 

Afebrile  tachycardia,  characterized  by 
the  greatest  instability. 

Lowering  of  the  blood-pressure. 

Marked  and  permanent  rises  of  tem- 
perature following  active  movement,  and 
in  women  elevations  of  three-  to  four- 
tenths  each  day  before  the  oncoming  of 
menstruation. 

Tendency  to  sweats,  not  only  noctur- 
nal, but  also  following  the  slightest 
fatigue  and  emotion. 

A  sense  of  pain  in  the  nuchal  and 
supra-orbital  region,  the  upper  part  of 
the  trunk,  etc. 

Inequality  of  the  pupils,  and,  accord- 
ing to  some,  dilatation  of  both;  this  is 
rare. 

Appearance  of  herpes  zoster  in  the  area 
of  the  distribution  of  the  fifth  pair  in 
meningeal,  and  on  the  thorax  in  pulmo- 
nary, tuberculosis. 

The  color  of  the  gums:  red  in  those 
suffering  from  acute  forms,  bluish  in 
chronic  cases,  and  white  in  scrofulous 
individuals. 

Pretuberculous  enlargement  of  the 
spleen. 

Amyotrophy  of  the  thorax. 

Dyspncea,  cough,  etc. 

Haemoptysis,  when  there  is  no  other 
cause  for  it,  but  hysterical  suggestion 
must  be  guarded  against. 

A  sensation  of  resonance  felt  by  the 
individual  in  talking. 

Percussion;  this  is  of  little  impor- 
tance, owing  to  the  possibility  of  asym- 
metry, or  insufficiency  of  air  owing  to 
marked  atrophy. 

Auscultation:    the  bases  also  must  be 
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auscultated;  harsh  breathing  at  one 
apex  should  not  always  be  taken  as  an 
indication  of  tuberculosis. 

Injections  in  guinea-pigs. 

Serum  diagnosis  after  the  Arloing- 
Courniont  method. 

Fluoroscopy  and  radiography,  but  dis- 
count should  be  allowed  for  exaggeration. 

Injection  of  small  quantities  of  physio- 
logical serum:  this  gives  a  febrile  reac- 
tion in  all  grave  ananuias.  even  non- 
tuberculous. 

Injection  of  tuberculin;  this  is  the 
best  criterion  of  all,  but,  as  it  may  make 
a  chronic  process  acute,  it  should  be  used 
only  when  it  is  absolutely  necessary. 
Bozzolo  (Tuberculosis  Congress;  Brit. 
Med.  Jour.,  May  19,  1900). 

In  many  cases  of  pulmonarj-  phthisis, 
but  more  particularly  in  those  which  fol- 
low the  ordinary  sequence  of  initial  dep- 
osition and  consolidation  within  the  up 
per  lobes  accompanied  by  dullness  in  the 
supraclavicular  and  supraspinal  areas,  a 
number  of  venous  varicosities  one-third 
■to  two-thirds  of  an  inch  in  length  may 
often  be  observed  beneath  the  skin  in  the 
neighborhood  of  the  spines  of  the  seventh 
cervical  and  three  upper  dorsal  vertebrae. 
They  appear  early  and  may  become  very 
conspicuous.  At  times  they  become  ap- 
parent only  after  stretching  the  skin  lat- 
erally. Local  pain  is  occasionally  felt ; 
also  slight  oedema  may  be  found  over 
these  vertebral  spines. 

The  sign  appears  useful.  The  atten- 
tion of  the  practitioner  is  at  once  ar- 
rested by  it  and  the  condition  of  the  pos- 
terior apices  of  the  upper  and  lower  lobes 
determined.  The  presence  of  ausculta- 
tory signs  within  this  dorsal  area,  com- 
bined with  wasting  and  myoidema,  ren- 
der the  diagnosis  of  early  phthisis,  even 
in  the  absence  of  sputum  and  bacilli, 
practically  conclusive.  Walker  Overend 
(Lancet,  Aug.  .31,  1901). 

Arloing  and  Courmont  say  that  by  tlic 
omploynient  of  homogeneous  glycerin- 
bouillon  cultures  of  the  tubercle  bacil- 
lii-s  an  agglutinating  action  of  the  serum 
of  tuberculous  subjects  can  be  obtained. 
The  didiculty  lies  in  preparing  a  suit- 
able culture.     The  test  requires  a  rich 
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culture  eight  to  twelve  days  old.  In  a 
recent  paper  (La  Presse  Medicale,  Sept. 
1,  1900)  they  reach  the  conclusion  that 
an  agglutination  of  the  tubercle  bacil- 
lus by  the  serum  of  tuberculous  patients 
is  usually  found  very  early  in  the  course 
of  the  disease.  It  is  commonly  obtained 
in  a  dilution  of  from  one  to  twenty  to 
one  to  five.  The  maximum  of  intensity 
is  found  in  those  patients  having  dis- 
crete lesions,  those  suffering  from  gen- 
eralized tuberculosis  not  presenting  the 
reaction  in  the  same  degree.  This  diag- 
nostic method  is  devoid  of  any  possible 
danger  to  the  patient. 

The  serum-reaction  for  tuberculosis 
tried  in  40  cases.  Three  absolutely 
healthy  persons  gave  no  agglutination 
in  a  dilution  of  1  to  3  or  I  to  5.  Thirty- 
eight  cases  of  tuberculosis  were  tested, 
and  in  only  2  cases  was  the  reaction 
negative;  and  both  of  these  were  cases 
of  advanced  phthisis.  The  milder  cases 
of  phthisis  gave  the  most  pronounced 
reactions  and  reacted  in  the  greatest 
dilutions,  while  severe  cases  gave  the  re- 
action only  in  smaller  dilutions.  The 
serum-reaction  is  of  great  importance 
in  the  early  diagnosis.  Bendix  (Deutsche 
ineil.  Woch..  Apr.  .3,  1900). 

The     scrum-reaction     tried     in     early 
tuberculosis  in  75  cases.     In  early  tuber- 
culosis the  serum  exhibited  its  aggluti- 
nating properties   in   only   a  few   cases, 
while  a  relatively  large  number  of  pa- 
tients in  advanced  stages,  and  who,  ac- 
cording to  Courmont,  should  in  general 
not  give  the  reaction,  possessed   a  very 
high   agglutinating   index.     It   was   also 
observed  that  the  blood-serum  of  a  large 
number    of    non-tuberculous    individuals 
had   the   property   of   agglutinating   the 
tubercle    bacilli.      Again,    others    in    the 
earlier  stages  which  responded  unmistak- 
ably  to    tuberculin   gave   an    absolutely 
negative  result.    Beck  and  Rabinowitsch 
(Deutsche  med.  Woch.,  June  21,   1900). 
Second  Stage,  or  Consolidation. — 
As  the  process  advances  from  infiltration 
to  consolidation  the  physical  sounds  be- 
come  more   pronounced,    fremitus   and 
10 
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vocal  resonance  are  much  increased,  and 
on  inspection  there  is  seen  a  failure  of 
expansion  over  the  affected  area,  with 
slight  sinking  in  of  chest-wall.  The  per- 
cussion-note is  dull,  higher  in  pitch, 
shorter  in  duration,  wooden  in  character, 
and  the  percussion  resistance  is  much 
increased;  deceptive  cracked-pot  reso- 
nance may  be  obtained  over  the  main 
bronchi,  and  on  auscultation,  as  the  ve- 
sicular element  becomes  eliminated,  the 
broncho-vesicular  passes  into  bronchial 
breathing  and  bronchophony  results. 

The  expiratory  note  is  now  very 
markedly  prolonged  and  blowing  or 
tubular  in  character.  Not  infrequently 
the  heart-sounds  are  heard  over  these 
consolidated  areas  with  as  great  or 
greater  intensity  as  at  the  normal  site 
of  the  apex-beat. 

At  the  point  where  the  process  is  most 
advanced  scattered  or  isolated  crepitant 
rales  are  now  heard  at  the  end  of  inspira- 
tion, and  gradually  become  more  closely 
massed  and  progressively  pass  into  sub- 
crepitant  and  mucous  rales,  which  indi- 
cate the  beginning  of  softening,  followed 
by  breaking  down  of  the  tissue  as  the 
disease  passes  into  the  third  stage. 

Third  Stage,  or  that  of  Cavity- 
formation. — On  inspection  there  is  now 
seen  superficial  and  rapid  breathing 
and  uneven  expansion  of  the  two  sides 
of  the  chest;  sinking  in  of  the  supra- 
clavicular and  infraclavicular  spaces 
causes  undue  prominence  of  the  cor- 
responding clavicle.  The  auxiliary  re- 
spiratory muscles  of  the  neck  stand  out 
prominently,  owing  to  the  general  ema- 
ciation and  to  the  increased  work  thrown 
upon  them.  The  angle  of  the  scapula  of 
the  affected  side,  upon  deep  inspiration, 
lags  behind  its  fellow,  and  fails  to  make 
the  normal  excursion.  The  intercostal 
spaces  are  wider  than   usual,   and   the 


chest  is  frequently  long  and  thin  and 
the  scapula  winged. 

Increased  vocal  fremitus  is  found  over 
consolidated  areas  and  over  cavities,  is 
much  intensified,  and  is  of  considerable 
diagnostic  value. 

Often  the  heart's  impulse  is  distinctly 
visible  at  some  distance  from  the  pa- 
tient; the  more  the  lung  is  contracted, 
the  wider  the  area  over  which  this  im- 
pulse can  be  seen. 

It  is  not  infrequent  to  hear,  in  patients 
having  cavities,  when  they  are  asked  to 
open  the  mouth  and  to  breathe  as  gently 
as  possible,  a  short  puffing  sound  similar 
to  that  produced  by  blowing  over  the 
open  mouth  of  a  small  bottle;  it  occurs 
with  each  heart-beat  and  is  evidently 
produced  by  that  organ  acting  as  a 
plexor  and  the  intervening  tissue  be- 
tween it  and  the  cavity-wall  as  the  plex- 
imeter.  It  might  naturally  be  supposed 
that  the  nearer  the  heart  to  the  cavity, 
the  greater  distinctness  with  which  the 
sound  would  be  heard;  but  in  cavities  at 
either  apex  the  sound  is  heard  with  pe- 
culiar loudness. 

The  dullness  found  on  percussion  in 
the  second  stage  continues  throughout 
the  later  stage  of  the  disease  and  over 
cavities  with  their  walls  in  open  com- 
munication with  a  bronchus;  cracked- 
pot  resonance  is  obtained  when  the  pa- 
tient is  directed  to  open  the  mouth  and 
a  quick  sharp  percussion-stroke  is  made. 

On  auscultation  sharply-defined  sub- 
crepitant  rales  give  way  to  moist,  bub- 
bling rales  of  all  sizes,  and  when  cava- 
tion  has  occurred  there  will  often  be 
heard  the  metallic  tinkle  or  mucous 
click. 

Over  the  site  of  the  cavity  will  be 
heard  a  blowing,  cavernous,  or  amphoric 
breathing,  while  around  about  it  will  be 
heard  tubular  and  bronchial  breathing 
varying   in    intensity   according   to    the 
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density  of  the  consolidation,  and  in  some 
instances  the  bronchial  breathing  will 
vary  in  degree  in  different  areas  near  or 
remote  from  the  cavity. 

Whisper-resonance  is  generally  pres- 
ent and  is  marked  in  character. 

Myoidema  as  a  diagnostic  sign  of  pul- 
monary tuberculosis.     If  a  point  on  the 
chest-wall    corresponding   with    the    cla- 
vicular origin  of  the  pectoralis  major  be 
struck  in  a  patient  with  advanced  tuber- 
culosis, a  sulcus  is  formed  which  quickly 
travels  to  the  origin  and  insertion  of  the 
muscle,  where  it  is  lost.    In  the  nodular 
variety    there    is    formed    at    the    point 
struck  a  small,  quivering  tumor  which, 
after  oscillating  backward  and  forward, 
as  if  uncertain  of  its  position,  for  a  sec- 
ond  or  two,  finally  comes   to  rest,  and 
after  a  few  seconds  gradually  fades  away. 
The  initial  pallor  produced  by  the  blow- 
quickly  gives  way  to  redness,  reminding 
one  forcibly  of  "tache  cerihrale."     The 
term  "myoidema"  was  first  made  use  of 
by  Lawson   Tait   in   1872.     He   also  be- 
lieved the  sign  to  be  diagnostic  of  pul- 
monary  tuberculosis.     While   it   is   also 
said  to  be  obtainable   in   other  wasting 
diseases,  Jeanselme  and  Lermoycz  claim- 
ing even   that   it  could   be   obtained   in 
healthy  individuals,  the  writer  has  never 
been  able  to  obtain  it  in  the  latter.     Sir 
William    liroadbent    finds   it   almost   al- 
ways   present    in     early    phthisis,     and 
Stokes  claims  that  it  is  always  most  evi- 
dent  in   the   earlier   periods.     Walsham 
(Lancet,  Jan.  27,  1900). 
The  Roentgen'  Rays  as  a  Diagnos- 
tic Agent. — The   Roentgen   rays  have 
become,  during  the  past  three  years,  an 
accepted  diagnostic  agent  in  pulmonary 
diseases.     During  1896  and  1897,  Bou- 
chard, of  Paris;    Stubbert,  of  Liberty; 
and  Williams,  of  Boston,  published,  in 
the  order  named,  papers  showing  posi- 
tively that,  by  means  of  shadows  and 
lights  thrown  on  the  fluoroscopic  screen, 
many  diseased  conditions  could  be  accu- 
rately diagnosed. 

Honerally  speaking,  the  Roentgen  rays 
are  valuable  in  corroborating  signs  dis- 


covered by  auscultation  and  percussion, 
but,  at  times,  by  their  aid,  we  can  dis- 
cover incipient  lesions  or  small  isolated 
foci  of  infection  not  recognizable  by 
ordinary  methods  of  e.xamination. 

In  addition,  the  fluoroscope  enables  us 
to  recognize  more  fully  and  accurately 
the  degree,  position,  and  relation  of 
areas  of  infiltration  and  consolidation, 
and  also  delineates  plainly  the  limits  of 
these  areas. 

Method  of  Examination. — Two  things 
are  requisite  for  the  successful  use  of  the 
fluoroscope:  a  certain  amount  of  prac- 
tice and  a  primary  knowledge  of  the 
fluoroscopic  picture  of  a  normal  thorax. 
The  thinner  the  subject,  the  more  im- 
mediate and  easy  the  diagnosis.  In  all 
subjects  one  has,  as  does  the  tyro  with 
the  ophthalmoscope,  to  look  for  nothing 
until  he  can  see  something.  The  patient 
is  placed  standing  before  or  lying  above 
the  Crookes  tube  for  examination  by  the 
fluoroscope.  A  better  method,  however, 
is  to  seat  the  patient  on  a  chair  without 
a  back,  with  the  Crookes  tube  held  be- 
tween the  scapulae  and  the  fluoroscopic 
screen  in  front  of  the  chest.  A  dark 
clotli  now  being  placed  over  the  tube 
and  the  patient's  shoulders,  concentrates 
all  the  light  upon  his  chest,  and  the 
whole  outline  of  the  thorax  appears  as  a 
picture  upon  the  screen  in  front  of  the 
patient. 

The  advantage  of  this  method  is  that 
both  sides  of  the  chest  are  exposed 
simultaneously;  the  comparisons  are, 
therefore,  more  accurate. 

When  the  fluoroscope  is  used  it  should 
be  applied  firmly  and  evenly  to  the  bared 
chest,  and,  the  two  clavicles  having  been 
located,  their  relative  distinctness  of  out- 
line will  generally  indicate  the  side 
which  is  involved. 

Having  examined  the  apices,  the 
fiiioroscopc  is  passed  up  and  down   tlic 
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whole  thoracic  region  in  search  of  other 
foci  of  infection. 

Normal  Chest.- — In  about  50  per  cent. 
of  normal  chests  the  right  apex  is  not 
quite  as  clear  as  that  on  the  left  side. 
The  normal  lung  is  more  transparent, 
and  the  reflex  brighter  at  the  end  of 
inspiration.  The  ribs  are  more  clearly 
defined  during  inspiration,  and  in  a 
healthy  chest  an  evenly  clear  transmis- 
sion of  light  is  visible  between  them. 

Injiltration. — In  cases  of  slight  infil- 
tration there  is  a  haziness  or  fog  between 
the  light  and  the  observer.  The  clav- 
icle may,  in  other  instances,  appear  to 
have  a  gauzy  veil  thrown  over  it.  This 
haziness,  as  the  infiltration  advances,  be- 
comes a  light  shadow,  the  ribs  becoming 
more  indistinct,  and  the  borders  of  the 
haze  or  shadow  fade  away  gradually  to 
a  normal  reflex.  On  deep  inspiration 
this  light  shadow  becomes  slightly  more 
gray  in  color. 

Occasionally  a  slightly  -  thickened 
pleura  at  the  apex  may  lead  one  to  diag- 
nose infiltration,  or,  rather,  the  begin- 
ning of  consolidation,  as  the  pleural 
shadow  is  darker  than  a  haze.  When, 
however,  we  remember  that  a  sharjily 
defined  pleurisy  at  the  apex  generally 
signifies  \inderlying  tubercular  infiltra- 
tion, there  is  but  a  slight  chance  of  error 
in  diagnosis. 

Consolidation. — When  there  is  marked 
consolidation,  the  transmitted  light  is 
relatively  less,  the  edges  of  the  clavicle 
are  indistinct,  or  the  bone  may  be  in- 
visible. The  limits  of  the  consolidated 
area  are  sharply  defined,  and  ordinarily 
are  bordered  by  an  area  of  haziness. 
When  pathological  changes  are  present 
at  both  apices  it  is  an  easy  matter,  by 
comparing  the  two  sides,  to  decide  upon 
which  the  disease  has  made  more  prog- 
ress.   Comparative  shadows  at  the  apices 


are  generally  more  clearly  defined  from 
behind  than  in  front. 

By  use  of  the  fluoroscope  a  practiced 
eye  can  clearly  distinguish  areas  of  the 
most  incipient  infiltration,  sometimes  be- 
fore appreciable  by  auscultation  or  per- 
cussion and  very  often  before  their  pres- 
ence has  been  suspected.  Williams,  of 
Boston,  says  that,  when  examining  a 
lung  known  to  be  diseased,  he  has  found 
an  unsuspected  focus  of  infection  at  the 
opposite  apex.  The  writer  has  found 
foci  of  disease  in  the  lower  portion  of 
the  lungs  in  a  number  of  cases  under 
treatment  for  apical  disease.  In  some 
instances  these  spots  cleared  up;  in 
others  auscultatory  signs  subsequently 
developed. 

In  cases  of  complete  dullness,  say  to 
the  second  interspace,  with  relatively 
less  dullness  for  one  or  two  interspaces 
below,  a  dark  shadow  will  be  seen  over 
the  first-named  region,  that  of  consolida- 
tion, which  will  gradually  shade  off  con- 
secutively into  haziness  and  normal  re- 
flex of  light  below,  the  area  of  haziness 
corresponding  to  the  limits  of  relative 
dullness  or  infiltration. 

Softening  or  Excavation. — As  consoli- 
dation gives  way  to  softening,  flashes  or 
spots  of  light  come  through  the  dark- 
ness; then  we  note  a  fairly  well  defined 
area  of  light  with  dark  spots  scattered 
through  or  dark  lines  or  reticule  across 
its  face;  this  represents  disintegrating 
tissue.  And  finally  the  dark  spots  or 
lines  of  debris  disappear,  and  then  ap- 
pears the  bright  reflex  of  a  formed 
cavity.  Cavities  appear  as  more  or  less 
well  defined  areas  of  brightness  amid 
shadowy  tissues.  When  perfectly  round 
they  appear  like  a  full  moon  behind  a 
cloud.  Such  small  regular-shaped  cavi- 
ties may  be  situated  in  a  large  area  of 
dense  shadow  or  merely  surrounded  by 
a  ring  of  darkness,  the  limits  of  these 
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shadows  corresponding  to  the  area  of 
percussion-dnllness.  It  is  more  difficult 
to  map  out  or  even  diagnose  positively, 
large,  irregularly-shaped  cavities,  and 
very  often  one  must  have  recourse  to  the 
steel  rod  as  an  aid,  the  shading  off  being 
too  uncertain  for  the  eye  alone  to  de- 
termine the  limits  of  the  excavation.  In 
cases  of  multiple  cavities  the  dense  in- 
tervening fibroid  tissue  will  be  shown  in 
the  form  of  dark  streaks  winding  be- 
tween the  spots  of  bright  reflex.  These 
streaks,  or  bands,  differ  in  appearance 
from  those  seen  in  areas  of  softening,  in 
that  they  throw  a  darker  shadow,  and 
the  light  does  not  penetrate  them  in 
spots  as  it  does  the  tissue  undergoing 
disintegration. 

Miliary  Tuberculosis.  —  This  form  of 
phthisis  shows  itself  in  scattered  dark 
spots,  giving  the  lung  a  mottled  appear- 
ance; there  is  nothing  regular  about  the 
arrangement  or  size  of  the  spots;  when 
cavation  has  occurred  it  is,  as  a  rule, 
relatively  difficult  to  define  the  outlines 
of  the  cavities. 

Prognosis. — It  is  important  to  be  able 
to  give  a  fairly-accurate  prognosis  both 
as  to  the  ultimate  result  of  disease  in  a 
given  area,  as  well  as  the  length  of  time 
that  will  be  required  for  its  termination 
either  favorably  or  unfavorably.  Un- 
certainty of  prognosis  entails  positive 
suffering  upon  patients  and  their  fami- 
lies. Pulmonary  tuberculosis  in  the  ma- 
jority of  instances  is  not  necessarily  a 
fatal  disease, and  the  percentage  of  cures 
is  increasing  ever  year.  The  number  of 
cures  at  the  Loomis  Sanitarium  at 
Liberty,  X.  Y.,  during  1899,  is  a  fair 
illustration  of  tliu  fact  that  a  large  ma- 
jority of  eases  in  the  first  and  second 
stages  can  either  fully  recover  or  suffi- 
ciently arrest  the  disease,  or  improve 
their  condition   so  as   to   resume   their 


usual  family  and  business  responsibili- 
ties. 

Condition  of  Patients  when 
Admitted. 

Incipient  stage  without  bacilli 12 

Incipient  stage  with  bacilli 23 

Moderately  advanced 50 

Far  advanced  14 

99 
Condition  of  Patients  when 
Discharged. 

Incipient  stage  without  bacilli 25 

Incipient  stage  w'ith  bacilli 10 

lloderately  advanced  without  bacilli.      5 
Moderately  advanced  with  bacilli...  45 

Far  advanced  14 

99 

The  disease  is  more  often  contracted 
by  females  than  males,  but  the  progno- 
sis is  more  favorable  among  the  former, 
there  being  a  difference  in  the  percent- 
age of  cures  of  about  60  per  cent, 
females  to  40  per  cent,  males.  This  is 
due  probably  to  the  fact  that  her  social 
condition  allows  her  to  place  herself 
more  promptly  within  proper  environ- 
ment for  recovery  of  health. 

The  prognosis  is  most  favorable  be- 
tween the  ages  of  eighteen  and  thirty. 

Environment  has  a  decided  control- 
ling influence  over  the  results  of  treat- 
ment. Proper  climate,  hygiene,  and 
social  diversions,  as  well  as  mental 
quietude,  all  tend  toward  a  favorable 
result.  Probably  one  explanation  of  the 
unfavorable  results  following  various 
methods  of  treatment  in  homes  and  hos- 
pitals in  cities  is  the  lack  of  proper  en- 
vironment. 

Heredity  influences  prognosis  unfavor- 
ably if  it  has  given  to  the  patient  a  lack 
of  vital  capacity  or  corpulence,  a  mal- 
formed chest,  or  numerous  foci  of  tuber- 
culosis manifested  during  childhood. 

The  character  and  location  of  the 
pathological  process  has  a  strong  bear- 
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ing  upon  the  results  of  treatment.  The 
more  tendency  there  is  toward  fibrosis 
and  limitation  of  the  disease  to  a  given 
area,  the  more  favorable  the  prognosis. 
Lesions  of  all  characters  at  the  apex  heal 
more  rapidly  than  those  located  at  the 
base  or  middle  portion  of  the  lung.  For 
instance,  even  a  cavity  at  one  apex  will 
heal  more  certainly  than  a  consolida- 
tion at  the  base.  Small  foci  scattered 
through  one  or  both  lungs,  accompanied, 
as  they  generally  are,  by  systemic  dis- 
turbances out  of  proportion  to  the  phys- 
ical signs,  render  the  prognosis  generally 
fatal. 

Allowing  for  the  possibility  of  over- 
e.xertion,  excitability  under  e.xamination, 
and  the  presence  of  mitral  stenosis,  all 
of  which  accelerate  the  pulse-rate,  the 
frequency  of  the  pulse  is  a  useful  aid  in 
tlie  prognosis  of  pulmonary  tuberculosis. 
A  patient  with  a  pulse-rate  of  over  100 
is  not  likely  to  make  any  approach  to 
recovery  from  pulmonary  tuberculosis 
during  six  months.  Cases  in  which  a 
tuberculous  area  in  the  lung  has  been 
cleared  out  by  excavation,  followed  by 
a  period  of  quiescence,  during  which  the 
cardiac  pulsations  may  not  exceed  84  per 
minute,  are  suitable  for  treatment,  as 
there  is  likelihood  that  life  will  be  pro- 
longed considerably  by  six  months'  resi- 
dence in  a  sanatorium.  A  pulse  of  100 
or  more  will  usually  be  found  to  ac- 
company an  evening  temperature  reach- 
ing or  exceeding  101°  E.,  and  these  two 
signs,  of  grave  import,  being  persistently 
present  in  a  case  in  which  absolute  rest 
has  been  enforced  for  some  time,  give 
little  hope  of  treatment  proving  of  any 
avail.  Thompson  Campbell  (Brit.  Med. 
Jour.,  June  1.  1901). 

The  earlier  the  disease  is  discovered 
and  the  patient  placed  under  treatment, 
the  more  favorable  the  prognosis.  Thus, 
in  the  pretubercular  and  the  beginning 
of  the  incipient  stage  nearly  every  case 
should  be  cured  unless  there  be  some 
imderlying  hereditary  influences  which 
render  almost  nil  the  power  of  reetiper- 


ation  or  resistance.  The  following  re- 
sults at  the  Loomis  Sanitarium  substan- 
tiate this  statement. 

There  have  been  456  cases  admitted 
to  the  sanitarium  since  it  was  opened; 
of  these  there  were: — 

Incipient  cases 163 

Moderately  advanced 216 

Far  advanced   77 

456 

Of  these,  407  were  discharged  and  49 
are  still  in  the  sanitarium.  Those  dis- 
charged were  in  the  following  condi- 
tion:— • 

Incipient  Cases. 

Cured    61 

Disease  arrested 25 

Improved    59 

Unimproved   1 

Died    1 

147 
MoDEii.iTELY  Advanced  Cases. 

Cured    7 

Disease  arrested  10 

Improved    121 

Stationary 11 

Unimproved   33 

Died    3 

185 

F.iB-ADVANCED    CaSES. 

Improved    3 

Stationary 3 

Unimproved   60 

Died    9 

75 

Therefore  it  is  seen  that  of  the  in- 
cipient cases  58  per  cent,  were  cured 
or  the  disease  arrested,  of  the  moder- 
ately-advanced cases  9  per  cent,  were 
cured  or  the  disease  arrested,  while  in 
the  far-advanced  stage  only  4  per  cent, 
were  at  all  benefited. 
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Bacteriological  examinations  throw 
some  light  upon  prognosis,  and  promise 
to  become  more  valuable  in  the  future. 
Much  can  be  learned  from  the  size, 
shape,  number,  and  arrangement  of  the 
tubercle  bacilli;  the  presence  or  absence 
and  the  relative  number  of  the  various 
cocci  and  leucocytes,  and  the  presence  of 
blood  or  elastic  tissue. 

When  there  is  a  gradual  diminution 
in  number  of  bacilli  extending  over  long 
periods  of  time,  passing  from  numerous 
to  moderate,  to  few  and  finally  to  none, 
improvement  may  be  inferred.  But  to 
base  an  opinion  upon  one  microscopical 
examination  of  sputum,  either  for  prog- 
nostic or  diagnostic  purposes,  is  not  un- 
commonly homicidal  to  the  patient. 
How  often  do  we  meet  with  instances  in 
which  a  final  and  an  erroneous  verdict 
has  been  rendered  after  only  one  exami- 
nation of  sputum,  which  specimen  hap- 
pened to  be  negative,  and  the  patient,  in 
ignorance,  has  continued  his  pursuits 
and  method  of  living,  which  may  have 
been  the  deciding  factors  in  his  case! 

As  for  the  arrangement  of  the  bacilli, 
there  appears  to  be  some  reason  for  asso- 
ciating a  sputum  in  which  the  bacilli 
are  congregated  into  clumps,  with  few 
scattered  throughout  the  field  elsewhere, 
with  an  effort  on  the  part  of  Nature  and 
her  ability  to  cast  off  individual  foci; 
and  it  seems  as  if  the  protecting  cells 
were  able  to  prevent  a  general  inroad 
upon  the  tissues,  and  had  confined  tlie 
invaders  to  individual  bands  and  to  local 
points  of  attack.  This  appearance  is 
certainly  common  in  incipient  cases 
which  are  becoming  rapidly  improved. 

Tlie  specimen  of  sputum  which  is  thin, 
with  numerous  bacilli  evenly  distributed 
throughout  the  field,  with  a  noticeable 
reduction  of  the  corpuscular  elements, 
the  few  that  remain  granular  failing  to 
take  well  the  stain,  is  a  vicious  sputum, 


and  the  thinness  of  it  and  the  absence  of 
the  cells  probably  mean  that  the  protect- 
ing phagocytes  show  such  little  resistance 
that  the  vast  majority  are  broken  up  in 
the  struggle,  and  the  few  remaining  show 
a  tendency  to  become  disintegrated,  thus 
demonstrating  the  poor  resistance  of  the 
invaded  tissue.  Such  a  sputum  is  indica- 
tive of  a  low  tissue-vitality,  and  it  is  the 
general  character  of  this  sputum  upon 
which  most  reliance  is  placed. 

When  studied  in  sputum,  tubercle  ba- 
cilli present  the  following  well-marked 
varieties  of  form,  with  more  or  less 
complete  gradations  between:  1.  A 
very  short,  relatively-broad,  rod.  2.  A 
long  form  represented  by  a  chain  of  rods. 
3.  A  long  form  homogeneous  in  struct- 
ure. 4.  A  long  form  of  a  beaded  appear- 
ance, as  if  composed  of  a  string  of 
spores.  The  author  believes  that  the 
form  of  tubercle  bacillus,  as  it  is  dem- 
onstrated in  the  sputum,  is  an  important 
indication  of  the  virulence  of  the  tuber- 
culous process,  and  he  considers  it  a 
useful  guide  to  prognosis. 

The  short,  deeply-staining  rod  or  chain 
of  rods  of  moderate  length  is  the  usual 
form  in  many  active  cases.  The  long 
rods,  particularly  if  irregularly  broken, 
betoken  a  milder  process,  and  the  chains 
of  spore-like  heads  characterize  the  very 
chronic  cases  which  make  one  wonder  at 
their  tenacious  hold  on  life.  If  there  be 
a  good  form  of  the  tubercle  bacillus  it 
is  a  rather  long,  slender  rod,  ill  staining 
or  staining  irregularly,  as  if  the  body 
of  the  microbe  were  irregularly  corroded 
on  the  sides.  It  is  found  in  cases  ap- 
parently passing  on  to  cure.  Sputa  of 
the  same  individuals,  examined  month 
after  month,  have  seemed  to  vary  in 
their  bacillary  characters  with  the  state 
of  the  patient  as  regards  the  disease. 
Henry    Sewell     (Med.    News,    Xfar.    10, 

inoi)". 

Complications  affect  the  prognosis  very 
apprecial)ly.  Diabetes,  Bright's  disease, 
or  very  decided  functional  disorders  of 
the  heart  or  an  alToction  of  the  meninges, 
as  well  as  destructive  tubercular  involve- 
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ment  of  the  epiglottis  or  larynx,  are 
among  those  that  render  the  prognosis 
absolutely  fatal.  On  the  other  hand, 
slight  tubercular  disease  of  the  intes- 
tines, bladder,  and  kidneys  is  amenable 
to  treatment.  Tubercular  involvement 
of  the  larynx,  even  if  ulceration  be  pres- 
ent, if  no  extensive  destruction  of  tissue 
has  occurred,  yield  a  fair  percentage  of 
cures. 

Asthma  seems  to  have  a  decided  re- 
tarding effect  upon  the  progress  of  pul- 
monary tuberculosis,  delaying  the  fatal 
result  sometimes  for  years.  It  also 
seems  to  prevent  an  absolute  arrest  or 
cure. 

Thrombosis  occurred  19  times  in  1778 
cases  of  pulmonary  tuberculosis.  Of 
these  6  patients  were  between  20  and  30, 
7  between  31  and  40,  5  between  41  and 
50,  1  was  60  years  old.  Of  the  patients 
12  were  women,  7  men.  They  were  prac- 
tically all  advanced  cases  of  phthisis  in 
which  death  ensued  within  one  or  several 
months.  The  thrombosis  affected  a  great 
variety  of  veins,  most  frequently  those  of 
the  lower  extremities.  H.  Ruhl  and 
Hierokles  (Berl.  klin.  Woch.,  Jan.  23, 
■99). 

The  prognosis  in  all  stages  of  the  dis- 
ease is  relative  to  the  degree  of  careful- 
ness exercised  by  the  patient.  Careless- 
ness can  render  a  case  hopeless  that  pos- 
sesses all  the  other  factors  that  make  up 
a  good  prognosis. 

Ehrlich's  diazo-reaction  in  tuberculo- 
sis. It  is  chiefly  in  pulmonary  tuber- 
culosis that  the  reaction  is  of  high  prog- 
nostic value.  Cases  which  give  absolute, 
undisguised,  positive  reactions  to  the 
diazo-test  are  considered  fatal  as  to  prog- 
nosis. Reagent  used  (the  original  one  of 
Ehrlich)  is  as  follows:  — 

Reagent  A. 
Acid,  sulphanilic,  2.5. 
Acid,  muriatici,  25  to  500. 

Reagent  B. 
Natrii  nitrosi,  0.5  to  100. 


Of  Reagent  A,  49  cubic  centimetres  are 
taken,  together  with  1  cubic  centimetre 
of  B,  and  well  shaken.  Then  to  about 
10  cubic  centimetres  of  urine  is  added  a 
like  quantity  of  the  reagent,  and  again 
the  mixture  is  well  shaken.  Finally, 
about  one-eighth  of  the  quantity  of  am- 
monia is  added.  Then,  with  positive  re- 
sults, a  red  coloration  of  the  foam  takes 
place.  If  the  urine  be  allowed  to  stand 
for  twenty-four  hours  a  dark-green  pre- 
cipitate will  form.  It  is  to  be  noted  that 
the  ammonia  is  to  be  added,  not  by 
drops,  but  the  requisite  quantity  at  once. 
The  previous  ingestion  of  certain  drugs 
such  as  naphthalin,  chrysarobin,  gallic 
acid,  tannigen,  and  tannalbin  seems  to 
prevent  the  reaction  from  taking  place. 
The  presence  of  a  positive  reaction  is  in- 
dependent of  fever,  of  the  number  of 
tubercle  bacilli,  and  of  the  quantity  of 
the  sputum.  The  diazo-test  is  rarely 
positive  in  mild  cases  of  tuberculosis; 
and  only  when  acute  infections  set  in, 
which  of  themselves  alone  Avould  give 
negative  results,  does  it  give  a  positive 
reaction.  M.  Michaelis  {Berliner  klin. 
Woch.,  Mar.  26,  1900). 

Treatment.- — Selection  of  Cases.— 
Individualization  of  patients  is  the  key- 
note of  successful  treatment  of  tubercu- 
losis; in  nothing  is  this  so  manifest  as 
in  the  selection  of  the  climate  or  resort 
to  which  individuals  should  be  sent. 

Solly,  for  the  sake  of  convenience,  di- 
vides his  cases  into  three  forms:  tuber- 
culous, pneumonic,  and  catarrhal. 

Purely  tubercular  cases,  catarrhal 
cases,  or  those  combining  these  two  char- 
acteristics, do  better  in  cold,  dry  cli- 
mates, while  for  pneumonic  cases  a 
warm,  dry  climate  is  preferable.  As  the 
majority  of  cases  met  with  present  the 
dual  character  of  tubercular  and  catar- 
rhal, it  may  be  stated  that,  in  general, 
curable  or  arrestable  cases  do  better  in 
a  cold,  bracing  climate  at  a  moderate 
elevation  of  two  to  three  thousand  feet 
above  sea-level.  Again,  we  often  meet 
patients  in  whom  certain  organic  heart- 
lesions    contra-indicate    residence    at    a 
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high  altitude  or  one  whose  disease  is 
complicated  by  diabetes,  indicating  the 
necessity  of  moderately-high  elevation. 

The  more  incipient  the  tuberculosis, 
the  more  pure  is  its  tubercular  character, 
and  such  cases  are  better  adapted  to  a 
high  altitude. 

In  ](i9  cases  with  tubcixle  bacilli  ex- 
amined at  the  Adirondack  Sanitarium, 
42  per  cent,  had  lost  their  bacilli  on  dis- 
charge: of  the  incipient  cases  75  per  cent, 
were  apparently  cured  and  of  the  ad- 
vanced, only  19  per  cent.  This  shows  the 
better  prognosis  for  the  early  eases. 
Other  obseiTations  also  prove  that  one 
specimen  proves  little  or  nothing  in  re- 
gard to  prognosis.  If  the  number  of  ba- 
cilli steadily  decrease  in  a  series  of  ex- 
aminations at  intervals  sufficiently  long, 
the  patient  may  be  improving,  but  the 
constitutional  symptoms  and  local  signs 
give  much  more  accurate  information. 
If  on  repeated  examinations  large  quan- 
tities of  tubercle  bacilli  are  found,  the 
disease  had  probably  advanced  to  cavita- 
tion. Repeated  observations  seem  to 
show  that  the  morphology  of  the  tubercle 
bacilli  affords  little  or  no  ground  for 
prognosis,  but  the  short  Imcilli  are  sug- 
gestive of  a  more  active  process.  Clumps 
are  more  apt  to  be  found  in  the  severe 
cases,  but  may  occur  in  all.  L.  Brown 
(Jour.  Amer.  Med.  Assoc,  Feb.  21,  1903). 

Change  of  environment  is  advan- 
tageous in  itself,  but  of  more  impor- 
tance is  the  selection  of  a  resort  at  an 
altitude  which  seems  to  be  indicated  in 
individual  cases.  Very  little  can  be  said 
in  favor  of  an  altitude  less  than  fifteen 
hundred  feet;  the  experience  of  some 
seems  to  indicate  that  many  patients  do 
well  at  heights  of  five  to  ten  thousand 
feet.  The  majority  of  the  tuberculous, 
however,  as  they  appear  before  the  phy- 
sician for  advice,  seem  to  do  best  at  ele- 
vations of  two  to  three  thousand  feet. 

A  few  years  ago  the  majority  of  pa- 
tients sought  warm  climates  in  the 
winter  and  returned  home  during  the 


summer;  the  result  in  the  majority  of 
instances  was  eventually  fatal.  To-day 
it  is  a  recognized  fact,  that  if  a  given 
patient  is  possessed  of  ordinary  resisting 
power,  it  is  better  for  him  to  winter  in 
a  cold,  dry  climate  rather  than  a  mild 
one:  for  example,  the  Loomis  Sani- 
tarium at  Liberty,  New  York,  is  situated 
on  the  top  of  a  mountain-range  exposed 
to  rigorous,  northwest  winds  at  an  eleva- 
tion of  twenty-three  hundred  feet  above 
sea-level,  and  the  winter  temperature 
ranges  between  ten  above  and  ten  below 
zero,  F.,  yet  the  percentages  of  good  re- 
sults attained  are  higher  in  the  winter 
than  in  the  summer  months.  It  is  un- 
doitbtedly  a  mistake  to  send  to  cold  cli- 
mates patients  who  have  passed  into  the 
third,  or  far-advanced,  stage  of  the  dis- 
ease,— in  other  words,  hopeless  cases, — 
first,  because  they  do  not  possess  suffi- 
cient vitality  to  be  comfortable,  and, 
secondly,  because  it  is  the  inalienable 
right  of  a  doomed  man  to  spend  his 
dying  hours  among  his  friends  and 
kindred. 

Having  selected  the  locality  in  which 
it  is  hoped  to  effect  a  cure  of  the  pa- 
tient's disease,  it  is  imperative  to  impress 
upon  him  the  necessity  of  remaining 
continuously  there  until  the  desired  end 
is  accomplished.  It  is  difficult  for  pa- 
tients to  realize  the  danger  they  incur 
by  short  visits  to  their  homes  or  lower 
altitudes. 

To  obtain  the  full  benefit  of  climatic 
influences,  patients  should  remain  out- 
of-doors  from  seven  to  ten  hours  a  day 
during  the  entire  year.  It  is  astonishing 
how  soon  they  become  accustomed  to 
such  an  out-door  life;  after  having  ex- 
ercised sufificicntly,  they  rest  in  chairs 
on  verandas  with  the  temperature  ten 
below  zero  and  the  snow  often  blowing 
around  them;  such  a  length  of  time  out- 
of-doors  is  not  easily  attainable  among 
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private  patients  located  in  boarding- 
houses  or  hotels,  their  environment 
and  associations  tending  more  directly 
toward  an  in-door  life,  and  it  must  be 
acknowledged  that  the  percentages  of 
good  results  are  proportionately  lower 
than  among  sanitarium  patients. 

Patients  should  pass  their  sleeping 
hours  in  a  room  with  the  windows  widely 
open;  it  is  of  no  moment  if  the  cold  air 
blows  directly  upon  the  bare  head,  pro- 
viding the  body  and  limbs  are  warmly 
covered. 

At  lower  altitudes,  those  below  fifteen 
hundred  feet,  the  proper  way  to  venti- 
late in  damp  weather  is  to  have  the  win- 
dows open  in  the  room  adjoining  that  of 
the  patient  and  have  an  open  fireplace  in 
the  room  the  patient  occupies;  in  clear 
weather,  the  room  should  be  ventilated 
as  described  above. 

There  is  among  the  tuberculous  a  fear 
of  cold  sponging;  two  or  three  hot  baths 
shoiild  be  taken  each  week  and  a  tepid 
plunge-bath  every  morning,  followed  by 
a  cold  sponge  and  brisk  rubbing. 

The  dirty  and  unsanitary  spit-cloths 
so  much  in  vogue  and,  unfortunately, 
advised  by  physicians,  should  never  be 
employed;  they  are  potent  sources  of 
contagion,  soiling  the  clothing  and 
hands;  whenever  it  is  possible,  sanitary 
s])utum  boxes  with  close  covers  and  com- 
bustible linings  should  be  used  and  the 
linings  burned  daily.  For  use  on  the 
street  and  other  public  places  nothing  is 
better  than  the  Dettweiler  sputum-flask. 

Diet. — Diet,  in  the  treatment  of  tuber- 
.culosis,  is  a  much  abused  and  poorly 
iinderstood  term.  It  is  a  difficult  thing 
to  persuade  many  an  incipient  case  that 
he  must  not,  of  necessity,  stuff  his  stom- 
ach with  concentrated  nourishment  from 
four  to  six  times  daily.  In  advanced 
eases  at  all  times,  and  in  a  very  few  in- 
cipient cases  when  they  first  come  under 


observation,  specially-arranged  diets  are 
necessary.  In  90  per  cent,  of  incipient 
cases  nothing  is  better  than  three  sub- 
stantial meals  a  day. 

The  appetite  of  convalescing  tuber- 
cular patients  is  something  extraordi- 
nary. Climate,  out-of-door  life,  and 
tonic  treatment  all  tend  to  increase  the 
powers  of  digestion;  nevertheless,  in 
most  cases,  periodically  there  will  arise 
disorders  from  overfeeding,  which  will 
require  treatment.  Nothing  is  more 
simple  to  overcome  than  these  so-called 
bilious  attacks,  and,  after  a  rest  of  a  few 
hours,  the  patient  will  recover  his  ap- 
petite and  power  of  digestion. 

However,  we  know  that  a  large  num- 
ber of  cases  of  tuberculosis  is  due,  pri- 
marily, to  lack  of  assimilation,  and  it  is 
not  strange  that  we  find  quite  a  percent- 
age of  patients  with  chronic  gastritis  and 
dilated  stomachs.  Most  cases  of  this 
nature  can  be  relieved  by  siphon  irriga- 
tion of  the  stomach  three  times  a  week, 
and,  if  dilatation  be  present,  Einhorn's 
electrode  may  be  introduced  and  fara- 
dization practiced. 

Milk  or  cream,  meat,  eggs,  vegetables, 
and  game  are  all  staples  that  should  be 
liberally  provided.  When  patients  first 
come  under  treatment,  owing  to  a  gen- 
erally depreciated  vitality,  it  may  be  ad- 
visable to  allow  a  cup  of  broth  or  bouil- 
lon or  a  glass  of  milk  between  meals; 
but  as  early  as  possible  this  extra  diet 
should  be  dispensed  with.  Occasionally, 
even  in  incipient  cases,  the  digestive 
functions  are  so  impaired  as  to  make  it 
imperative  to  select  a  special  diet,  until, 
by  the  use  of  electricity  and  lavage,  they 
have  been  restored;  the  following  is  a 
good  selection  for  most  cases: — 

7  A.M.  Two  soft-boiled  eggs.  Two 
slices  of  buttered  toast.  One  cup  of 
coffee  with  milk,  cream,  and  sugar. 
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9.30  A.M.  Koumiss  (10  ounces)  and 
two  slices  of  bread  and  butter. 

12.00  M.  Lamb-chops,  steak,  or 
chicken.  Mashed  or  baked  potatoes. 
Boiled  rice  in  milk.  Toasted  bread  and 
butter.    Weak  tea  with  milk  and  sugar. 

3.00  p.ir.    Same  as  9.30  a.m. 

5.30  p.ir.  Meat-soup  with  farina  or 
the  like  in  it.  Squab  or  other  meat. 
Spinach,  asparagus,  green  peas,  thick- 
ened rice,  or  some  pudding  (custard). 

8.30  P.M.  Koumiss,  crackers  and 
butter,  or  oysters,  ale  and  crackers,  or  a 
sandwich  and  stout. 

Individual  Medicinal  Treatment.  — 
There  is  too  great  a  tendency  among 
the  profession  to  depend  mainly  upon 
one  line  of  treatment  in  this  disease. 
Either  the  patient  remains  at  home  and 
becomes  the  recipient  of  medicinal  treat- 
ment or  is  sent  away  with  the  instruc- 
tion to  depend  upon  climatic  influences 
for  the  arrestment  of  his  trouble.  Clini- 
cians of  experience  among  the  tubercu- 
lous in  various  health  resorts  all  recog- 
nize that  good  results  can  generally  be 
looked  for  only  when  climatic  influences 
are  supplemented  by  judicious  symp- 
tomatic treatment. 

Only  a  few  years  ago  the  recognized 
treatment  of  phthisis  was  to  administer 
sedative  cough-mixtures  and  deliver  the 
hopeless  patient  over  to  the  kind  and 
cheerful  ministrations  of  priest  and 
neighbor.  Then  came  the  era  of  dosing, 
and  codlivor-oil  and  creasote  followed. 
Xow  climate,  hygiene,  and  dietetics  very 
properly  form  the  basis  of  all  intelligent 
treatment  of  tuberculosis.  The  remark- 
ably encouraging  results  attained  at 
sanitariums  in  America  and  abroad  have 
aroused  the  profession  from  a  lethargy 
born  of  hopelessness. 

The  public  is  at  last  beginning  to 
understand,  not  only  that  tuberculosis  is 
infectious,  but   that  it  is,   in  a  large 


majority  of  cases,  susceptible  of  cure. 
Kecognizing  this  fact,  the  various  health 
resorts  of  the  country  have  been,  for  the 
past  year,  more  than  ever  crowded  with 
victims  of  this  dread  disease.  Unfortu- 
nately, very  many  are  imbued  with  the 
idea  that  climatic  influence  alone  is  all 
that  is  needed  to  restore  them  to  health. 

No  general  line  of  treatment  can  be 
laid  down  for  even  a  small  percentage  of 
tuberculous  patients.  We  must  not  ex- 
pect to  treat  successfully  pulmonary 
tuberculosis  in  the  abstract,  but  every 
case  must,  in  justice,  be  treated  in  ac- 
cordance with  its  individual  manifesta- 
tions of  disease,  idiosyncrasies,  and  com- 
plications. 

Probably  it  is  this  individualizing  of 
patients  that  is  largely  responsible  for 
the  comparatively  flattering  results  ob- 
tained among  sanitarium  patients  over 
those  attainable  in  private  practice  in 
the  same  climate. 

In  very  incipient  cases,  in  those  of  the 
pretubercular  stage,  climate  and  oiit-of- 
door  life  are  generally  all  that  is  neces- 
sary to  insure  recovery,  but,  unfortu- 
nately, the  percentage  of  such  cases  is 
small  when  the  disease  is  recognized. 
The  general  run  of  so-called  incipient 
cases  all  present  complications  of  one 
sort  or  another  demanding  treatment  in 
order  to  remove  conditions  which,  if  al- 
lowed to  remain,  will,  to  say  the  least, 
severely  handicap  the  patient  in  his 
fight  for  life  and  restoration  to  health. 

Symptomatic  treatment  and  indi- 
vidualizing of  patients  are  exceedingly 
important  in  all  cases.  Almost  invari- 
ably anaMuia  is  present  and  must  be  re- 
moved. This  is  most  readily  accom- 
plished by  administering  iron  and  static 
electricity.  Among  various  forms  of 
iron  the  following  are  preferable:  pep- 
to-mangan,  tr.  citro-ferri  chloride,  and 
Blaud's  pills.     Static  electricity  should 
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be  given  for  one  hour  daily,  the  patient 
being  charged  through  the  negative  pole 
except  in  decided  neurotics,  in  whom 
the  current  should  be  reversed.  Func- 
tional cardiac  disorders  should  be  con- 
trolled by  strychnine,  digitalis,  strophan- 
thus,  or  glonoin.  Strychnine  in  mild 
cases  should  be  given  in  doses  of  ^/lo,, 
grain  three  times  a  day;  in  more  ad- 
vanced cases  larger  doses  should  be  used. 
Bitter  tonics  are  indicated  from  time  to 
time;  a  happy  combination  in  the  ma- 
jority of  cases  may  be: — - 

I>  Tr.  nux  vomica,  gtt.  v-x. 

Tr.  gentian  cc,  1  drachm. 

PL  ext.  condurango,  gtt.  v-x. 
M.     Sig.:  Three  times  a  day. 

Syrup  of  hydriodic  acid  combined 
with  syrup  of  hypophosphites  is  also  an 
excellent  tonic. 

Coughing  is  best  controlled  by  codeine 
sulphate,  V^  to  V2  grain;  or  heroin,  ^/^^ 
to  Vg  grain,  given  according  to  circum- 
stances every  three  or  four  hours  or  at 
bed-time.  All  forms  of  cough-mixtures 
and  syrups  are  mischievous. 

Night-sweats  are  controlled  by  atro- 
pine in  most  patients;  hypodermic  in- 
jections of  nitrate  of  silver  are  reported 
to  be  of  value  in  obstinate  cases;  cam- 
phor is  at  times  advantageous. 

In  night-sweats  camphoric  acid  acts 
more  powerfully  than  either  atropine  or 
agaricin.  The  tendency  to  excessive 
sweating  seems  to  disappear.  Thirty 
grains  should  be  given  at  night  two  or 
three  hours  before  the  sweating  begins, 
or  in  two  doses  at  short  intervals,  in 
powder,  capsules,  or  cachets.  Ralph 
Stockman  (Edinburgh  Med.  Jour.,  Jan., 
'97). 

The  night-sweats  of  phthisis  may  be 
controlled  by  giving  an  hypodermic  in- 
jection of  Vj„  grain  of  atropine  sulphate 
at  bed-time.  After  three  or  four  nights 
it  may  be  suspended,  and  it  may  not  be 
necessary  to  revert  to  it  for  a  week  or 
more.    Picrotoxine,  in  doses  of  '/,„  grain 


at  bed-time,  is  also  of  value.     William 
Murrell  (Med.  Brief,  Jan.,  '98). 

Sodium  tellurate,  first  used  by  Neusser, 
of  Vienna,  given  to  51  patients  in  doses 
of  about  3  grains;  it  controlled  the 
sweats  without  exciting  any  untoward 
efl'ects.  It  is  a  white  powder,  soluble 
in  water  and  alcohol,  and  is  eliminated 
by  the  kidneys  and  lungs,  and  imparts 
to  the  breath  a  garlicky  odor:  the  only 
drawback  to  its  use.  In  severe  cases  two 
doses  of  4  grains  each  may  be  given  in 
pill  form.  Barie  (Jour,  des  Prat.,  Feb. 
17,  1900). 

HEMORRHAGES,     OR     HjEMOPTYSIS.  — 

Ice  to  the  chest;  absolute  rest  in  bed;  a 
brisk  cathartic,  followed  by  periodical 
hypodermics  of  morphine  sulphate  and 
atropine  combined,  or  atropine  alone,  is 
the  treatment  par  excellence  in  all  cases 
in  ordinary  practice;  ergot  is  of  doubt- 
ful value,  and  the  same  may  be  said  of 
eating  cracked  ice,  which  simply  keeps 
throwing  more  liquid  into  the  circula- 
tion; in  severe  hemorrhages,  if  the  above 
remedies  fail  to  produce  the  required 
result,  it  may  become  necessary  to  apply 
ligatures  or  bandages  to  one  or  all  ex- 
tremities. In  hospital  and  sanitarium 
practice,  also  in  large  cities,  we  have 
available  a  much  more  certain  and  safe 
remedy  in  the  compression  of  the  lung 
by  gas  injected  directly  into  the  pleural 
cavity;  in  profuse  haemorrhages,  where 
the  pressure  need  be  only  temporary, 
oyxgen-gas  as  found  in  the  markets  will 
be  all  that  is  required,  as  ere  it  is  ab- 
sorbed a  clot  will  probably  form. 

In  those  cases  in  which  slight  and  oft- 
repeated  hemoptysis  is  present,  a  more 
lasting  pressure  is  required,  and  injec- 
tions of  nitrogen-gas  are  indicated,  as 
this  substance  remains  unabsorbed  in  the 
pleural  cavity  until  removed;  the  effect 
of  these  injections  is  immediate  and  com- 
pletely satisfactory.  Best  in  bod  there- 
after is  not  necessary  after  haemoptysis, 
and   only  for  a   short   time   in   hfcmor- 
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phages  of  more  or  less  severity.    (See  also 

PULMOXARY  HEMORRHAGE,  VoluDie  V.) 
Haemorrhage  will  subside  spontane- 
ously in  nine  out  of  ten  cases  if  the 
patient  be  put  at  rest.  Cold  applications 
are  generally  useful,  an  ice-bag  being 
applied  over  the  heart  or  over  the  seat 
of  bleeding,  if  that  can  be  located  with- 
out undue  disturbance  to  the  patient. 
Cold  food  only  is  to  be  given,  and  in 
small  quantities.  Use  of  the  voice  is  to 
be  interdicted,  and  laxatives  should  be 
given  to  prevent  straining  at  stool. 
When  necessary,  the  force  of  the  heart's 
action  can  be  reduced  by  aconite  in  ap- 
propiiate  doses,  and  cough  be  checked 
by  opium,  codeine,  or  morphine.  It  is 
possible  that  heroin  may  sei-ve  better 
than  the  natural  morphine.  In  severe 
cases  morphine  may  be  given  hypoder- 
mically  up  to  the  point  of  tolerance. 
The  most  generally  useful  di-ug  to  pro- 
mote coagulation  of  the  blood  and  the 
formation  of  permanent  clot  sealing  the 
wound  in  the  vessel  or  vessels  is  crystal- 
lized calcium  chloride.  With  this,  co- 
deine, turpentine,  or  thymus  extract  may 
be  associated.  The  calcium  salt  is  to  be 
given  in  dilute  solution  in  comparatively 
large  doses:  say,  15  grains  every  second 
hour,  for  not  more  than  four  days  con- 
secutively. If  medication  is  still  neces- 
sary, lead  acetate  may  then  be  given: 
say,  3  or  5  grains  in  pill,  with  an  equal 
quantity  of  tannic  acid  and  perhaps  a 
grain  of  opium,  three  or  four  times 
daily.  After  two  or  three  days  aromatic 
sulphuric  acid  should  then  be  given,  after 
which,  if  necessary,  the  calcium  salt  may 
be  resumed.  Ergot  is  useless  in  most 
cases.  Atropine  sulphate.  Vim  grain, 
given  hypodcrmically,  at  the  beginning 
of  hmmorrhagp,  will  often  cut  it  short. 
Hydrastinine  hydrochlorate  is  among 
the  useful  astringents.  S.  SoIisCohen 
(.Jour.  Amer.  Med.  Assoc,  Feb.  23,  1001). 

Semispecifics  and  Antiseptics.  — 
The  profession  is  still  searching  for  a 
spoeific  for  this  disease.  Iodine,  men- 
thol, oinnamie  acid,  oil  of  cloves,  cod- 
liver-oil,  peanut-oil,  nitrate  of  silver 
hypodermically  and  externally,  iodide  of 
jiotnssiiim,  europhen,  formalin,  creasoto, 


guaiacol,  iclithyol,  kalagua,  tuberculin, 
antitubercle  serum,  various  forms  of  cold 
and  hot  inhalations,  and,  finally,  climate 
have  all  been  strongly  advocated  by  dif- 
ferent observers  as  exerting  a  marked  in- 
hibitory influence  on  the  progress  of  the 
disease. 

Probably  too  much  has  been  expected, 
or  perhaps  those  attempting  to  apply  the 
principles  advocated  by  the  originators 
of  the  several  so-called  semispecifics, 
have  not  sufficiently  individualized  their 
patients;  hence  the  disappointment  in 
many  instances. 

Creasote   and   its   various   derivatives 
are  extensively  used  by  the  profession; 
it  is  best  administered  in  doses  not  ex- 
ceeding 15  drops  of  Merck's  preparation 
or  5  to  20  drops  of  creosotal  or  five  to 
15  grains  of  guaiacol  three  times  a  day 
after  meals.    The  liquid  form  of  creasote 
and  its  derivatives  may  be  administered 
in  milk,  but  preferably  in  capsules  of 
subnitrate  of  bismuth,  5  drops  in  each 
capsule.     Creasote  may  also  be  adminis- 
tered in  capsules  containing  codliver-oil. 
Creasote  should  not  be  given  to  a  i)a- 
tient  with  fever  or  signs  of  congestion 
(inflammation),  nor  with  wasting,  loss 
of   appetite,   nor   long-continued    hectic. 
It  may  be  given  when  there  is  no  fever, 
or  only  the  slight  fever  of  suppuration, 
as  during  the  formation  of  cavities.     It 
should  not  be  given  also  when  there  is 
repeated   hajmoptysis.     E.   Lemoine    (Le 
Nord  Mod.,  Sept.  15,  '07). 

In  Dettweilcr's  sanitarium,  at  Falken- 
stein,  creasote  has  been  given  a  thor- 
ough trial,  and  has  now  been  completely 
abandoned,  along  with  tuberculin  and  all 
other  specific  remedies.  General  dietetic 
and  hygienic  influences  are  the  only  rem- 
edies relied  on.  St.  Clair  Thomson 
(Lancet,  Oct.  30,  '07). 

Cinnamic  acid  and  oil  of  cloves  are 
also  used;  tiie  latter  is  administered  in 
doses  of  from  5  to  40  drops,  the  amount 
being  increased  daily  until  the  limit  is 
reached  nr  until  the  patient  becomes  so 
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thoroughly  saturated  with  the  drug  that 
the  odor  is  apparent  when  he  enters  the 
physician's  office.  Cinnamic  acid  is  a 
favorite  drug  of  some  physicians,  but  it 
is  not  so  well  tolerated  by  the  stomach 
as  the  oil  of  cloves. 

Ichthyol  is,  perhaps,  the  most  valu- 
able drug  we  possess  in  treating  all  cases 
of  pulmonary  tuberculosis  presenting 
mixed  infection.  The  best  results  are 
obtained  from  the  administration  of 
large  doses,  and  if  the  drug  is  given  in 
such  form  as  to  pass  the  stomach  undis- 
solved, amounts  of  30  grains,  three  times 
a  day,  are  easily  borne  and  untoward 
effects  are  few.  An  occasional  diarrhoea 
or  an  attack  of  vomiting  which  is  pre- 
ceded by  the  taste  of  ichthyol  may  occur. 
These  symptoms  quickly  subside  upon 
the  withdrawal  of  the  drug,  and  with 
its  resumption  the  dose  which  caused  the 
above  symptoms  can  usually  be  given 
without  further  trouble. 

The  improvement  is  rapid,  and  within 
one  month,  in  individual  cases,  where 
other  beneficial  factors  are  eliminated, 
there  may  be  a  gain  in  weight  of  eight 
or  ten  pounds,  and  in  those  patients 
whose  weight  had,  previously,  and  under 
different  surroundings,  remained  sta- 
tionary for  long  periods  of  time.  There 
is  improvement  in  general  nutrition,  as 
evidenced  in  females  by  return  of  men- 
struation. The  fever,  sweats,  and  cough 
diminish,  the  sputum  is  more  easily 
brought  up,  is  smaller  in  quantity,  and 
is  changed  in  character.  In  some  in- 
stances expectoration  is  too  quickly  re- 
duced, and  patients  experience  difficulty 
in  raising  the  sputa.  In  cases  far  ad- 
vanced, those  having  a  cavity,  with  ex- 
cessive expectoration  when  ichthyol  acts 
well,  the  effect  is  striking,  and  it  is  more 
suggestive  of  the  important  part  played 
by  secondary  infection  in  tiabercular 
processes. 


Ichthyol  changes  the  character  from 
the  foetid,  decomposed,  purulent  sputum 
into  that  which  is  mucoid  and  frothy, 
ameliorates  the  symptoms  of  fever, 
chills,  sweats,  and  general  failure  of  nu- 
trition dependent  upon  the  absorption  of 
pus-products,  so  that  it  may  be  said  that 
in  such  cases  ichthyol  practically  accom- 
plishes drainage,  and,  what  is  more  im- 
portant, tends  to  convert  the  function  of 
the  pyogenic  membrane  into  one  which 
secretes  mucus  instead  of  pus.  The  de- 
bilitating effect  of  pus-absorption  is  put 
aside,  and  there  is  general  improvement 
noted. 

Iclithyol  has  been  personally  employed 
in  thirty  cases  of  tuberculosis.  In  in- 
cipient stages  the  cough  disappears  in  a 
few  days.  If  the  lesions  are  more  ex- 
tensive it  may  continue  for  some  weeks 
or  even  months.  Expectorations  become 
more  liquid  and  less  abundant.  All  the 
symptoms  are  much  improved.  Twenty 
to  40  drops  of  a  mixture  of  equal  parts 
of  ichthyol  and  water  should  be  taken 
four  times  daily.  A  little  peppermint 
may  be  added.  Fraenkel  (LaMed.  Mod. ; 
Med.  News,  Oct.  30,   97). 

Ichthalbin  has  some  properties  which 
make  it  slightly  more  acceptable  to  some 
few  patients  than  ichthyol. 

The  large  daily  doses  of  ichthyol  re- 
quired renders  it  impossible,  on  account 
of  the  expense,  to  administer  it  to  some 
patients,  and  a  good  substitute  in  such 
instances  is  kalagua.  Kalagua,  like 
ichthyol,  changes  the  character  of  tuber- 
culous sputa  from  purulent  to  mucoid 
within  a  short  time.  It  has  no  dele- 
terious effect  on  the  functions  of  the 
stomach.  Only  small  doses,  from  4  to  8 
grains,  three  times  a  day,  are  required. 
After  more  or  less  continued  use  of  this 
drug  it  becomes  necessary  to  occasionally 
remit  its  administration  on  account  of 
temporary  exacerbation  of  the  conges- 
tion in  the  diseased  area,  accompanied 
by  pain  and  ruder  respiration. 
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Codliver-oil  and  mixed  fats  are  very 
valuable  when  they  can  be  assimilated. 
Milk,  referred  to  under  the  heading  of 
diet,  may  also  be  properly  included 
among  the  food  medicines.  Patients 
should  be  forced  to  consume  from  two 
to  three  quarts  daily.  There  need  be 
but  few  exceptions  to  this  rule. 

For  the  medical  treatment  of  tuber- 
culosis codliver-oil  in  doses  of  1  or  2 
teaspoonfuls  twice  a  day,  given  in  ex- 
tract of  malt,  is  recommended.  Arsenic 
is  superior  to  iron.  The  latter  increases 
the  tendency  to  haemoptysis,  and  is  con- 
tra-indicated in  the  presence  of  pyrexia. 
Zinc  oxide,  in  doses  of  5  grains,  is  of 
value  in  night-sweats,  and  for  the  cough 
lozenges  of  licorice  and  gum  acacia. 
Dry  inhalations  are  also  useful  in  check- 
ing cough;  a  saturated  alcoholic  solu- 
tion of  menthol  or  a  mixture  of  equal 
parts  of  creasote,  guaiacol,  and  spirit  of 
chloroform  may  be  used.  Belladonna 
and  codeine  may  be  given  for  the  relief 
of  excessive  secretion.  Hector  Mackenzie 
(Practitioner,  June,  '98). 

Antitubercle  Serum. —  For  the  past 
eight  years  investigations  have  been  car- 
ried on  looking  toward  immtmizing  pa- 
tients against  tuberculosis,  as  well  as 
curing  them  when  once  infected.  Most 
of  our  experience  in  this  line  of  treat- 
ment has  been  with  antitubercle  serum 
of  the  United  States  Government,  from 
its  Biochemic  Laboratory  at  Washing- 
ton. De  Schweinitz  claims  to  have  pro- 
duced immunity  in  a  few  pigs  and 
markedly  prolonged  the  lives  of  others. 

The  use  of  antitubercle  serum  would 
seem  to  be  indicated  only  in  incipient 
cases  and  in  those  presenting  a  pure 
culture  or  simple  infection.  This,  of 
course,  refers  to  those  cases  which  we 
hope  to  succeed  in  curing.  In  the 
writers'  experience  it  has  seemed,  in  a 
few  advanced  cases,  to  retard  tempo- 
rarily the  progress  of  the  disease;  it  de- 
creased temperature  and  increased  ma- 
terially the  strength  of  the  patients. 


Generally  speaking,  the  use  of  anti- 
tubercle serum  would  seem  to  be  contra- 
indicated  in  the  third  stage  of  tubercu- 
losis, marked  cases  of  softening  or  ex- 
cavation, those  of  marked  hereditary 
taint,  in  cases  presenting  a  very  rapid 
heart-action  with  relative  feebleness  of 
arterial  pressure,  and  in  those  in  whom 
corpulence,  vital  capacity,  and  confor- 
mation of  the  chest  are  much  below  the 
normal  standard;  also  in  cases  present- 
ing marked  mixed  infection. 

There  is  but  little,  if  any,  danger  at- 
tendant upon  the  administration  of 
serum  if  the  proper  precautions  in  the 
way  of  antisepsis  are  observed.  Urti- 
caria, erythema,  and  other  forms  of 
eruptions;  painful  swellings  at  the  point 
of  injection;  stiffness,  pain,  and  some- 
times swelling  in  the  different  joints, 
especially  in  patients  presenting  rheu- 
matic histories;  enlargement  of  the  ax- 
illary gland,  and  myalgia  are  met  with 
in  a  small  percentage  of  cases.  These 
sjTuptoms,  however,  are  not  dangerous, 
but  annoying,  and,  even  in  the  small 
number  of  cases  who  present  them,  are 
seldom  repeated  during  subsequent 
treatment. 

The  advantages  of  serum  treatment 
are:  first,  it  does  not  tax  the  functions 
of  digestion  or  produce  gastritis,  diar- 
rhoea, or  loss  of  appetite.  Secondly,  in 
cases  wherein  bacilli  have  disappeared 
they  have  been  lost  while  the  sputa  were 
still  present.  There  may  be  a  certain  im- 
munity established  in  patients  treated 
with  serum,  but  it  has  not  yet  been 
proved. 

For  the  preparation  of  T-R  it  is  neces- 
sary to  use  young,  highly-virulent  cult- 
ures. The  inuiiunizing  substances  are 
conserved  by  the  addition  of  20per-cent. 
glycerin. 

Administration  and  dosage  are  simple. 
The  injections,  as  in  tuberculin,  are  given 
beneath  the  skin  of  the  back.  The  fluid 
conlains   10  milligrammes  of  solids  per 
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cubic  centimetre,  and  before  using  is 
diluted  with  saline  solution;  the  in- 
augural dose  is  Vko  milligramme.  The 
injections  are  repeated  every  second  day, 
and  the  dosage  is  gradually  increased. 
Personally  it  has  generally  been  pushed 
to  20  milligrammes.  In  the  case  of  hu- 
man tuberculosis  the  remedy  is  of  little 
use  in  advanced  stages  or  in  those  in 
which  secondary  infection  has  occurred. 
Robert  Koch  (La  Semaine  M#d.,  Apr.  7, 
■97). 

Twenty-three  cases  were  treated  in 
!Mosler's  clinic  with  the  new  tuberculin, 
23.5  injections  being  given  in  all.  Only 
early  cases  of  phthisis  were  selected,  and 
the  tubercle  bacillus  was  also  found  in 
the  sputum. 

There  were  no  lasting  unpleasant 
symptoms,  but  there  was  no  cure. 
Stempel  (Miinch.  med.  Woch.,  Nov.  30, 
'97). 

By  a  judicious  selection  of  the  cases 
and   a   careful   use    of   tubercuIin-R   no 
harm  will  be  done,   but  apparently   no 
striking    or    specific    effects    are    to    be 
looked  for.     Huber    (Berl.   klin.   Woch., 
Feb.  14,  '98). 
Antistreptococcic  Serum. — This  serum 
is  indicated  in  low  altitudes  where  strep- 
ioeocci  are  present  at  all  abundantly  in 
the  sputa.     After  one  or  two  injections 
of  10  cubic  centimetres  each,  the  germs 
disappear  temporarily.     At  altitudes  of 
two  thousand  feet  or  more  these  germs 
disappear     under     climatic     influences 
alone.     The  United  States  Government 
is  now  experimenting  with  a  view  to  pro- 
ducing a  serum  that  shall  be  antagonis- 
tic to  both  the  tubercle  bacillus  and  the 
streptococcus. 

Inlialations. — Hot-air  inhalations  are 
used  extensively  and  more  or  less  suc- 
cessfully when  troublesome  cough  or 
profuse  expectoration  are  present.  Com- 
bined with  oxygen,  these  inhalations 
give  great  relief  in  many  cases  of  pleuro- 
dynia and  asthmatic  dyspncea.  Hep- 
moptysis  and  scanty  expectoration 
would  seem  to  be  contra-indications  for 
their  use. 


The  temperature  of  the  inhaler  should 
range  between  300°  and  400°  F.,  and 
the  drugs  most  advantageously  employed 
are  ichthyol,  creasote,  camphor,  eucalyp- 
tus, turpentine,  tar,  origanum,  and  men- 
thol. 

Moist,  hot  inhalations  are  useless,  if 
not  absolutely  harmful. 

Cold,  moist  inhalations  as  generated 
by  a  multinebulizer  are  of  undoubted 
value  in  cases  of  mixed  infection  and 
cavation;  the  drugs  mostly  used  in  the 
nebitlizer  are  creasote,  oil  of  pine,  men- 
thol, eucalyptus,  tr.  benzoin,  camphor, 
albolene,  tar,  carbolic  acid,  extract  of 
balm  of  gilead,  etc. 

Both  forms  of  inhalations  mentioned 
are  also  useful  as  inducing  deep  breath- 
ing. 

Probably  the  best  method  of  treating 
tuberculous  phthisis  is  to  obtain  bacilli 
from  the  e.xpectoration,  cultivate  them, 
pass    over    them    various    volatile    sub- 
stances  until   one   is   found   which   will 
arrest  their  growth,  and  then  adminis- 
ter it  by  inhalation.     William   Murrell 
(Brit.  Med.  Jour.,  Jan.  28,  '99). 
Hydrotherapy. — In  the  past  few  years 
hydrotherapy  has  assumed  an  important 
place   in   the    treatment    of    pulmonary 
tuberculosis.     The  expense  attached  to 
the  installation  of  a  proper  plant  and  to 
its  administration  are  too  great  to  ad- 
mit of  its  use  in  private  practice.     It 
promises,  however,  to  become,  year  by 
year,  of  greater  value  as  one  of  the  recog- 
nized treatments  of  this  disease  in  sani- 
tariums. 

The  outfit  consists  of  a  table  contain- 
ing apparatus  for  applying  various  forms 
of  douches  to  different  portions  of  the 
body,  bath-  and  sitz-  tubs,  hot-air  cabin- 
ets, massage-tables,  hot-  and  ice-  water 
tanks,  weighing  scales,  etc. 

Exercise. — There  is  too  great  a  tend- 
ency toward  absolute  rest  in  the  treat- 
ment of  phthisis.  The  key-stone  of  suc- 
cessful   treatment     is     conserving    and 
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building  up  the  physical  resources  of  the 
patient  by  climate,  hygiene,  diet,  and  an 
out-of-door  life.  Up  to  the  present  time 
all  other  agencies  employed  must  prop- 
erly be  termed  auxiliaries,  the  aim  being 
to  build  up  a  solid  physical  condition,  a 
hardy,  resistant  one. 

Exercise,  prudently  carried  out,  is 
essential.  All  incipient  tuberculars 
whose  temperatures  range  below  100°  F. 
should  exercise  freely  and  systematically. 
Where  tachycardia  or  dyspnoea  exists, 
the  amount  of  exercise  should  be  regu- 
lated by  the  physician. 

Treatment  of  Complications  in 
THE  Upper  Air-passages. — It  is  aston- 
ishing how  large  a  percentage  of  even 
incipient  cases  of  pulmonary  tuberculo- 
sis present  lesions  of  more  or  less  se- 
verity in  the  upper  air-passages,  and  it 
is  a  question  whether  quite  a  number  of 
patients  may  not  attribute  their  trouble, 
primarily,  to  conditions  of  the  nose  or 
pharynx,  which  have,  by  reflex  irritation, 
created  a  nidns  for  pulmonary  infection. 

It  should  be  the  invariable  practice  to 
examine  the  naso-pharynx  and  larynx 
of  all  tubercular  patients  the  first  time 
they  are  seen,  whether  or  not  there  be 
subjective  symptoms  leading  to  the  sus- 
picion of  disease  of  these  parts.  By 
these  routine  examinations,  cases  of 
chronic  congestion  or  infiltration  of  the 
arytenoids  are  discovered  early  enough 
to  be  easily  cured  in  nearly  every  in- 
stance by  prompt  local  treatment.  Un- 
recognized and  left  to  themselves  and 
climate,  such  cases,  at  least  in  a  fair  ma- 
jority, either  lead  to  fatal  laryngeal  con- 
ditions or  are  the  indirect  cause  of  pre- 
vention of  cure  of  incipient  pulmonary 
lesions. 

Statistics  show  that  not  less  than  25 
per  cent,  of  persons  suffering  from  pul- 
monary tuberculosis  have  more  or  less 
involvement    of    the    larynx   and   naso- 

0- 


pharynx.  (See  Tuberculosis  of  the 
Larynx.) 

The  naso-jiharyux  should  be  put  in 
the  best  possible  condition  by  frequent 
spraying  with  albolene  solutions,  fol- 
lowed by  sprays  containing  such  appli- 
cations as  may  be  individually  indicated. 
Polypi  must  be  removed;  hypertrophic 
mucosa  or  turbinated  bones  may  be  re- 
duced by  fused  nitrate,  chromic  acid,  or 
suprarenal  extract.  Excrescences  of  a 
bony  nature  must  be  removed  by  opera- 
tion. Slight  laryngeal  congestions  yield 
readily  to  a  cleansing  spray,  followed  by 
a  solution  of  alumnol,  10  to  20  grains  to 
the  ounce,  or  silver  nitrate,  4  to  10 
grains  to  the  ounce.  Chronic  conges- 
tion and  infiltration  require,  besides  the 
cleansing  by  Dobell's  solution,  a  local 
application  of  strong  alumnol,  of  the 
strength  of  25  to  50  per  cent.;  lactic 
acid,  20-  to  25-per-cent.  solution;  silver 
nitrate,  30  grains  to  the  ounce,  or  the 
fused  crystals.  For  ulcerations,  good  re- 
sults may  be  attained  by  a  spray  of  hy- 
drogen peroxide,  50  per  cent.,  followed 
by  Dobell's  to  remove  secretions.  After 
this  a  direct  application  of  either  lactic 
acid,  20  to  25  per  cent.,  or  Chappell's 
creasote  mixture.  Sluggish  granulations 
should  be  stimulated  by  fused  nitrate. 

Mucous  tags  remaining  after  removal 
of  papilloma  disappear  under  treatment 
with  suprarenal  extract.  Tracheal  ulcer- 
ations do  well  with  intratracheal  injec- 
tions of  argonin,  5  grains  to  the  ounce, 
or  a  weak  solution  of  silver  nitrate. 

Sanitarium  Treatment.  —  It  is  a 
conceded  fact  that,  when  possible  to  ob- 
tain admission  to  a  properly-conducted 
and  scientific  sanitarium,  the  tubercu- 
lous improve  more  rapidly,  and  that  the 
ultimate  prognosis  is  more  favorable 
than  when  treated  under  the  best  pos- 
sible environment  outside.  Sixty-eight 
per  cent,  of  wise  and  38  per  cent,  of  un- 
17 
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wise  patients  recover  from  phthisis.  Dr. 
Solly  says:  "Dr.  Trudeau,  Dr.  Yon 
RiTck,  and  Dr.  Bowditch  all  believe  that 
they  can  obtain  better  results,  other 
things  being  equal,  in  the  sanitarium 
than  outside.  My  own  personal  experi- 
ence in  sanitarium  treatment,  though 
not  sufficient  to  furnish  statistics,  con- 
firms the  opinion;  and  I  believe  the 
great  hindrance  in  all  climates  to  getting 
better  results  is  due  to  the  mistaken  re- 
pugnance of  most  well-to-do  patients  to 
enter  sanitariums,  and  to  the  criminal 
apathy  of  the  State  in  neglecting  to  fur- 


Ideal  arrangement  for  out-of-door  treatment. 
{S.  A.  Knopf.) 

nish  them  to  the  poor,  so  that  their  use 
is  extremely  limited.  My  observations 
fls  to  the  influence  of  prudence  upon  the 
prognosis  of  phthisis  corroborate  these 
opinions  of  the  value  of  sanitariums." 

Social  surroundings,  wise  amusements, 
properly-arranged  diet,  hygienic  sur- 
roundings, methods  of  prophylaxis  and 
intelligent  care  are  all  to  be  found  in 
a  more  perfect  condition  in  sanitariums 
than  elsewhere. 

From  an  analysis  of  the  cottage  sani- 
tarium treatment  of  incipient  tubercu- 
losis as  instanced  by  the  Adirondack 
institution  in  New  York,  it  is  concluded 


that  (1)  tuberculosis,  if  diagnosed  in  its 
early  stages,  is  curable  in  a  large  pro- 
portion of  cases;  (2)  it  is,  therefore,  of 
vital  importance  that  diagnosis  be  made 
early;  (3)  the  best  results  in  treating 
incipient  tuberculosis  are  obtainable  by 
the  open-air  treatment  in  special  sani- 
taria situated  in  good  climates;  (4)  the 
best  plan  of  construction  for  such  sani- 
taria is  the  cottage-plan  or  some  one  of 
its  modifications.  E.  L.  Trudeau  (Prac- 
titioner, Feb.,  '99). 

In  95  per  cent,  of  the  cases  of  con- 
sumption seen  by  physicians  the  pa- 
tients are  unable  to  aflord  treatment 
away  from  their  homes.  Arrest  or  cure 
of  tuberculosis  is  a  question  entirely  of 
nutrition,  and,  of  the  measures  by  which 
the  general  nutrition  of  the  body  may  be 
encouraged,  the  first  and  most  important 
is  fresh  air.  The  following  directions 
for  home-treatment  are  given:  The  al- 
manac is  to  be  taken  and  the  hours  of 
sunshine  counted.  In  winter  two  hours 
are  to  be  cut  off  in  the  morning  and 
one  hour  in  the  evening,  and  for  the  re- 
mainder of  the  day  the  patient  must  be 
out-of-doors.  If  there  is  no  possible 
arrangement  for  life  out-of-doors,  the 
patient  must  be  put  in  a  room  with 
southern  exposure,  and  the  bed  moved 
into  the  sunshine,  with  the  windows 
wide  open.  If  there  is  a  balcony  or 
veranda  with  a  good  outlook  toward 
the  south  it  should  be  arranged  for  the 
patient;  if  not,  a  shelter  can  be  put  up 
in  the  yard  at  a  very  moderate  cost. 
On  a  well-padded  lounge  covered  with  a 
couple  thicknesses  of  blankets  the  pa- 
tient sits  or  reclines  all  day.  Only  on 
blustering,  stormy,  or  very  rainy  days  is 
the  patient  to  remain  in  the  house.  No 
degree  of  cold  is  a  contra-indication. 
This  continuous  open-air  life  at  rest  is 
the  most  powerful  influence  possessed 
to-day  against  the  fever  of  tuberculosis. 
In  any  long  series  of  cases  the  pa- 
tients who  do  well  are  those  who  take 
plenty  of  food.  Each  ease  must  be  dealt 
with  separately,  but  as  large  a  quantity 
of  food  as  possible  should,  be  given  even, 
when  possible,  insisting  on  overfeeding, 
or  stuffing.  For  some  time  personal  pa- 
tients have  been  urged  to  accustom  them- 
selves to  take  raw  eggs,  beginning  with 
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1  three  times  a  day,  and  increasing  until 
they  can  take  20  to  24  a  day.  If  broken 
into  a  cup  and  sprinkled  with  a  little 
pepper  and  salt,  the  egg  can  be  readily 
swallowed  without  breaking  the  yelk. 
Osier  (Phila.  Med.  Jour.,  Xov.  25,  '99). 

Ideal  rest-cure  arrangement:  From  a 
large  beach-chair  of  wicker-work  the 
seat  is  removed  and  the  inner  walls  arc 
lined  with  padding.  A  reclining-chair  is 
placed  with  its  back  in  the  interior  and 
the  whole  arranged  so  that  the  patient 
is  protected  from  the  wind  and  sun. 
There  the  patient  installs  himself  for 
the  day.  S.  A.  Knopf  {Medical  Record, 
Jan.  27,  1900). 

The  essentials  of  the  sanitarium  treat- 
ment are:  A  continuous  supply  of  fresh 
air  with  no  unnatural  changes  of  tem- 
perature and  the  avoidance  of  all  sources 
of  irritation  from  dust  and  the  like; 
good,  nourishing  food  in  sufficient  quan- 
tity to  establish  and  to  maintain  the 
normal  body-wciglit  of  tlie  patient;  an 
absolutely  regular  life,  so  arranged  that 
neither  the  lungs  nor  any  portion  of  the 
body  are  allowed  to  be  put  to  any  strain; 
and  graduated  e.xercise  without  strain. 
A.  Latham  (Lancet,  Aug.  16,  1002). 

Prophylaxis. — Prophylaxis  is  difficult 
in  this  disease,  for  the  predisposing  fac- 
tors are  numerous  and  often  hidden. 
Marriage-laws  prohibiting  the  union  of 
physically  debilitated  persons  would  be 
of  value,  but  at  present  are  impracti- 
cable. Careful  oversight  of  weakly  cliil- 
dren,  or  apparently  healthy  offspring  of 
parents  of  suspicious  physical  ancestry, 
especially  at  certain  periods  of  life, 
would  do  much  toward  removing  the 
possibility  of  the  inception  of  the  tu- 
bercle bacillus.  The  children  in  the 
common  school  should  be  taught,  and 
the  public  should  be  educated  suffi- 
ciently, by  means  of  tracts  and  circulars 
on  the  laws  of  hygiene  and  infection  to 
enable  them  to  protect  their  immediate 
persons  and  homes.  Once  having  been 
taught  these  laws,  the  public  should  l)c 
forced  to  observe  them. 

It   is   generally   assumed   that   among 


the  sources  of  tuberculous  infection  is 
the  transmission  of  the  germs  of  the 
disease  from  tuberculous  animals  to 
man.  In  order  to  decide  this  question 
experiments  were  personally  carried  out 
during  the  last  two  years  with  Pro- 
fessor Schutz,  of  the  Veterinary  College 
in  Berlin.  A  number  of  young  cattle 
which  had  stood  the  tuberculin  test,  and 
might,  therefore,  be  regarded  as  free 
from  tuberculosis,  were  infected  in  vari- 
ous ways  with  pure  cultures  of  tubercle 
bacilli  taken  from  cases  of  human  tuber- 
culosis; some  of  them  got  the  tubercu- 
lous sputum  of  consumptive  patients 
direct.  In  some  cases  the  tubercle  ba- 
cilli or  the  sputum  were  injected  under 
the  skin,  in  others  into  the  peritoneal 
cavity,  in  others  into  the  jugular  vein. 
Six  animals  were  fed  with  tuberculous 
sputum  almost  daily  for  seven  or  eight 
months;  four  repeatedly  inhaled  great 
quantities  of  bacilli,  which  were  distrib- 
uted in  water  and  scattered  with  it  in 
the  form  of  spray.  None  of  these  cattle 
(there  were  nineteen  of  them)  showed 
any  symptoms  of  disease,  and  they 
gained  considerably  in  weight.  Fi'ora 
six  to  eight  months  after  the  beginning 
of  the  experiments  they  were  killed.  In 
their  internal  organs  not  a  trace  of  tu- 
berculosis was  found.  Only  at  the  places 
where  the  injections  had  been  made 
small  suppurative  foci  had  formed,  in 
which  few  tubercle  bacilli  could  be  found. 
This  is  exactly  what  one  finds  when  on& 
injects  dead  tubercle  bacilli  under  the 
skin  of  animals  liable  to  contagion.  So 
the  animals  experimented  on  were  af- 
fected by  the  living  bacilli  of  human 
tuberculosis  exactly  as  they  would  have 
been  by  dead  ones;  they  were  absolutely 
insusceptible  to  them. 

The  lesult  was  utterly  dilTcrent,  how- 
ever, when  the  same  experiment  was 
made  on  cattle  free  from  tuberculosis 
with  tubercle  bacilli  that  came  from  the 
lungs  of  an  animal  suffering  from  bovine 
tuberculosis,  .\fter  an  incubation  period 
of  about  a  week  the  severest  tuberculous 
disorders  of  the  internal  organs  broke 
out  in  all  the  infected  anipmls.  It  was 
all  one  whether  the  infecting  matter  had 
been  injected  only  under  the  skin  or  into 
the   peritoneal   or   the   vascular   system. 
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High  fever  set  in,  and  the  animals  be- 
came weak  and  lean;  some  of  them  died 
after  a  month  and  a  half  to  two  months ; 
others  were  killed  in  a  miserably  sick 
condition  after  three  months.  After 
death  extensive  tuberculous  infiltrations 
were  found  at  the  place  where  the  injec- 
tions had  been  made,  and  in  the  neigh- 
boring lymphatic  glands,  and  also  far 
advanced  alterations  of  the  internal  or- 
gans, especially  the  lungs  and  the  spleen. 
In  the  cases  in  which  the  injection  had 
been  made  into  the  peritoneal  cavity,  the 
tuberculous  growths,  which  are  so  char- 
acteristic of  bovine  tuberculosis,  were 
found  on  the  omentum  and  peritoneum. 
In  short,  the  cattle  proved  just  as  sus- 
ceptible to  infection  by  the  bacillus  of 
bovine  tuberculosis  as  they  had  proved 
insusceptible  to  infection  by  the  bacillus 
of  human  tuberculosis. 

An  almost  equally  striking  distinction 
between  human  and  bovine  tuberculosis 
was  brought  to  light  by  a  feeding  ex- 
periment with  swine.  Six  young  swine 
were  fed  daily  for  three  months  with 
the  tuberculous  sputum  of  consumptive 
patients.  Six  other  swine  received  ba- 
cilli of  bovine  tuberculosis  with  their 
food  daily  for  the  same  period.  The 
animals  that  were  fed  with  the  sputum 
remained  healthy  and  grew  lustily, 
whereas  those  that  were  fed  with  the 
bacilli  of  bovine  tuberculosis  soon  be- 
came sickly,  were  stunted  in  their 
growth,  and  half  of  them  died.  After 
three  months  and  a  half  the  surviving 
swine  were  all  killed  and  examined. 
Among  the  animals  that  had  been  fed 
with  suptum  no  trace  of  tuberculosis 
was  found,  except  here  and  there  little 
nodules  in  the  lymphatic  glands  of  the 
neck,  and  in  one  case  a  few  gray  nodules 
in  the  lungs.  The  animals,  on  the  other 
hand,  which  had  eaten  bacilli  of  bovine 
tuberculosis  had,  without  exception 
(just  as  in  the  cattle  experiment),  se- 
vere tuberculous  diseases,  especially 
tuberculous  infiltration  of  the  greatly 
enlarged  lymphatic  glands  of  the  neck, 
and  of  the  mesenteric  glands,  and  also 
extensive  tuberculosis  of  the  lungs  and 
the  spleen. 

The  diflerence  between  human  and 
bovine    tuberculosis    appeared    not    less 


strikingly  in  a  similar  experiment  with 
asses,  sheep,  and  goats,  into  whose  vas- 
cular systems  the  two  kinds  of  tubercle 
bacilli  were  injected. 

These  experiments  are  not  the  only 
ones  that  have  led  to  this  result.  If 
one  studies  the  older  literature  of  the 
subject,  and  collates  the  reports  of  the 
numerous  experiments  that  were  made 
in  former  times  by  Chauveau,  Gilnther 
and  Harms,  Bollinger,  and  others,  who 
fed  calves,  swine,  and  goats  with  tuber- 
culous material,  one  finds  that  the  ani- 
mals that  were  fed  with  the  milk  and 
pieces  of  the  lungs  of  tuberculous  cattle 
always  fell  ill  of  tuberculosis,  whereas 
those  that  received  human  material 
with  their  food  did  not.  Comparative 
investigations  regarding  human  and  bo- 
vine tuberculosis  have  been  made  very 
recently  in  North  America  by  Smith, 
Dinwiddle,  and  Frothingham,  and  their 
result  agreed  with  the  above. 

Considering  all  these  facts,  it  may  be 
maintained  that  human  tuberculosis 
differs  from  bovine,  and  cannot  be  trans- 
mitted to  cattle. 

But,  now,  how  is  it  with  the  suscepti- 
bility of  man  to  bovine  tuberculosis? 
It  is  impossible  to  give  this  question  a 
direct  answer,  because  the  experimental 
investigation  of  it  with  liuman  beings  is 
out  of  the  question.  Indirectly,  how- 
ever, one  can  try  to  approach  it.  It  is 
well  known  that  the  milk  and  butter 
consumed  in  great  cities  very  often  con- 
tain large  quantities  of  the  bacilli  of 
bovine  tuberculosis  in  a  living  condi- 
tion, as  the  numerous  infection  experi- 
ments with  such  dairy  products  on 
animals  have  proved.  Most  of  the  in- 
habitants of  such  cities  daily  consume 
such  living  and  perfectly  vindent  bacilli 
of  bovine  tuberculosis,  and  unintention- 
ally carry  out  the  experiment  which  one 
is  not  at  liberty  to  make.  If  the  bacilli 
of  bovine  tuberculosis  were  able  to  in- 
fect human  beings,  many  cases  of  tuber- 
culosis caused  by  the  consumption  of 
alimenta  containing  tubercle  bacilli 
could  not  but  occur  among  the  inhab- 
itants of  great  cities,  especially  the  chil- 
dren. Most  medical  men  believe  that 
this  is  actually  the  case. 

In  realitv,  however,  it  is  not  so.    That 
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a  case  of  tuberculosis  has  been  caused 
by  alimenta  can  be  assumed  with  cer- 
tainty only  when  the  intestine  suffers 
first — that  is,  when  a  so-called  primary 
tuberculosis  of  the  intestines  is  found. 
But  such  cases  are  extremely  rare. 
Among  933  cases  of  tuberculosis  in  chil- 
dren at  the  Emperor  and  Empress  Fred- 
erick's Hospital  for  Children,  Baginsky 
never  found  tuberculosis  of  the  intestine 
without  simultaneous  disease  of  the 
lungs  and  the  bronchial  glands.  Among 
3104  necropsies  of  tuberculous  children, 
Biedert  observed  only  16  cases  of  pri- 
mary tuberculosis  of  the  intestine.  It 
is  by  no  means  certain  that  these  few 
cases  were  due  to  infection  by  bovine 
tuberculosis.  It  is  just  as  likely  that 
they  were  caused  by  the  widely-propa- 
gated bacilli  of  human  tuberculosis, 
which  may  have  got  into  the  digestive 
canal  in  some  way  or  other.  Hitherto 
nobody  could  decide  with  certainty  in 
such  a  case  whether  the  tuberculosis  of 
the  intestine  was  of  human  or  of  animal 
origin.  Now  one  can  diagnose  them. 
All  that  is  necessary  is  to  cultivate  in 
pure  culture  the  tubercle  bacilli  found 
in  the  tuberculous  material,  and  to  as- 
certain whether  they  belong  to  bovine 
tuberculosis  by  inoculating  cattle  with 
them.  For  this  purpose,  subcutaneous 
injection,  which  yields  quite  specially 
characteristic  and  convincing  results,  is 
recommended. 

Though  the  important  question  of 
whether  man  is  susceptible  to  bovine 
tuberculosis  at  all  is  not  yet  absolutely 
decided,  and  will  not  admit  of  absolute 
decision  to-day  or  to-morrow,  one  is 
nevertheless  already  at  liberty  to  say 
that,  if  such  a  susceptibility  really 
exists,  the  infection  of  human  beings  is 
but  a  very  rare  occurrence.  It  is  esti- 
mated that  the  extent  of  the  infection 
by  the  milk  and  fle.sh  of  tuberculous 
cattle,  and  the  butter  made  of  their 
milk,  as  hardly  greater  than  that  of 
hereditary  transmission,  and  therefore 
it  is  not  deemed  advisable  to  take  any 
measures  against  it. 

So  the  only  main  source  of  the  infec- 
tion of  tuberculosis  is  the  sputum  of 
consumptive  patients,  and  the  measures 
for  the  combating  of  tuberculosis  must 


aim  at  the  prevention  of  the  dangers 
arising  from  its  diffusion.  Robert  Koch 
(Brit.  Med.  Jour.,  July  27,  1901). 

Opinions  varied  as  to  the  frequency 
with  which  the  transmission  of  tubercu- 
losis from  one  species  to  the  other  oc- 
curred, but  practically  never  within  the 
last  eighteen  years  regarding  the  possi- 
bility and  probability  of  such  reciprocal 
infection,  ^^^lat  are  the  grounds  upon 
which  we  are  asked  to  discard  convic- 
tions that  appeared  to  rest  on  such  a 
solid  basis?  He  endeavors  to  state 
them  briefly,  as  he  understands  Pro- 
fessor Koch's  train  of  reasoning:  1. 
The  bacilli  found  in  cases  of  bovine 
tuberculosis  are  much  more  virulent 
for  cattle  and  other  domestic  quadru- 
peds than  the  bacilli  found  in  cases 
of  human  tuberculosis.  2.  This  differ- 
ence is  so  marked  and  so  constant  that 
it  may  be  relied  upon  as  a  means 
of  distinguishing  the  bacilli  of  bovine 
tuberculosis  from  those  of  the  human 
disease,  even  assuming  that  the  former 
may  occasionally  be  found  as  a  cause  of 
disease  in  man.  3.  If  bovine  bacilli 
are  capable  of  causing  disease  in  man, 
there  are  abundant  opportunities  for 
the  transference  of  the  bacilli  from 
the  one  species  to  the  other,  and  cases 
of  primary  intestinal  tuberculosis  from 
the  consumption  of  tuberculous  milk 
ought  to  be  of  common  occurrence, 
But  post-mortem  examination  of  hu- 
man beings  proves  that  cases  of  pri- 
mary intestinal  tuberculosis  are  ex- 
tremely rare  in  man,  and  therefore  it 
must  be  concluded  that  the  human  sub- 
ject is  immune  against  infection  with 
the  bovine  bacilli,  or  is  so  slightly  sus- 
ceptible that  it  is  not  necessary  to  take 
any  steps  to  counteract  the  ri.sk  of  in- 
fection in  this  way. 

Now,  it  may  be  submitted  that  at 
least  one  of  the  premises  contained  in 
this  argument  is  not  well  founded,  that 
the  otliers  have  little  or  no  bearing  on 
the  question,  and  that  there  still  remain 
reasonable  grounds  for  regarding  tuber- 
culous cows'  milk  as  distinctly  danger- 
ous to  human  beings. 

It  cannot  be  denied  that  what  may 
be  called  bovine  tubercle  bacilli  are,  as 
n    rule,    distinctly     more    virulent    for 
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cattle  and  other  domeatieated  animals 
than  are  human  bacilli,  or  that  the  re- 
sults of  experiments  indicate  that  in 
natural  circumstances  there  is  little 
danger  of  cattle  becoming  infected  from 
human  beings.  But  it  cannot  be  ad- 
mitted that  the  low  virulence  of  human 
bacilli  for  cattle  proves,  or  even  makes 
it  probable,  that  bovine  bacilli  have  only 
a  feeble  pathogenic  power  for  man. 
That  might  have  been  held  to  be  prob- 
able if  it  had  been  shown  that  bovine 
bacilli  were  very  virulent  only  for  cattle ; 
but  since  it  is  well  established  that 
these  bacilli  are  highly  dangerous  for 
such  diverse  species  as  the  rabbit,  horse, 
dog,  pig,  and  sheep,  and,  in  short,  for 
almost  every  quadruped  on  which  they 
have  been  tried,  it  appears  to  be  highly 
probable  that  they  are  dangerous  to 
man.  At  any  rate,  it  is  impossible  to 
cite  any  ascertained  fact  relating  to 
other  bacterial  diseases  that  makes  the 
contrary  conclusion  probable.  It  is  well 
known  that  the  majority  of  the  disease- 
exciting  bacteria  are  harmful  to  only 
one  or  two  species,  but  all  those  that 
are  common  to  all  the  domesticated  ani- 
mals are  also  pathogenic  to  man. 

With  regard  to  the  view  that  the  dif- 
ference between  human  and  bovine  ba- 
cilli in  respect  of  virulence  for  cattle  is 
of  such  a  fixed  and  constant  character 
that  it  may  be  relied  upon  to  distinguish 
the  one  from  the  other,  it  need  only  be 
said  that  that  is  very  far  from  being 
proved. 

The  evidence  in  favor  of  the  view  that 
the  ingestion  of  tuberculous  milk  is  one 
of  the  causes  of  human  tuberculosis  in- 
cludes a  number  of  recorded  cases  in 
which  the  relationship  of  cause  and 
effect  appeared  to  be  obvious. 

The  inhalation  of  tubercle  bacilli  ex- 
pelled from  the  bodies  of  human  pa- 
tients is  doubtless  the  great  cause  of 
human  tuberculosis,  and  every  prac- 
ticable means  of  preventing  infection  in 
that  way  ought  to  be  employed;  but, 
at  the  same  time,  one  ought  not  to  con- 
cede to  the  milkmen  the  right  to  sell  to 
Tis  tubercle  bacilli,  even  if  one  were  as- 
sured that — like  Professor  Koch's  ex- 
perimental pigs — one  had  nothing  to 
fear  beyond  the  development  of  "little 


nodules  here  and  there  in  the  lymphatic 
glands"  of  one's  necks  and  "a  few  gray 
tubercles"  in  one's  lungs.  John  Mc- 
Fadyean   (Lancet,  Aug.  3,  1901). 

It  has  been  .shown,  in  the  most  unmis- 
takable way  by  many  feeding  experi- 
ments conducted  under  the  auspices  of 
the  Pennsylvania  State  Live-Stock  Sani- 
tary Board  that,  contrary  to  the  early 
beliefs,  animals  fed  tubercular  materials 
may  develop  primary  tuberculosis  and, 
in  some  instances,  fail  to  show  lesions 
in  any  other  organ.  It  is  strange  that 
Professor  Koch  failed  to  observe  the  im- 
portance of  this  point,  for  in  his  address 
he  says:  "Among  the  animals  (swine) 
that  have  been  fed  with  sputum  no 
trace  of  tuberculosis  was  found,  except 
here  and  there  little  nodules  in  the 
lymphatic  glands  of  the  neck  and,  in 
one  ease,  a  few  gray  nodules  in  the 
lungs.  In  these  cases  the  animals  were 
infected  by  feeding,  but  did  not  develop 
tuberculosis  in  the  intestines  first,  or  at 
all."  A  little  later  he  says:  "The  ani- 
mals that  had  eaten  bacilli  of  bovine 
tuberculosis  have,  without  exception 
(just  as  in  the  cattle  experiment),  se- 
vere tubercular  diseases,  especially  of 
the  lymphatic  glands  of  the  neck  and 
of  the  mesenteric  glands,  and  also  ex- 
tensive tuberculosis  of  the  lungs  an<l 
spleen."  Here,  again,  is  pulmonary 
tuberculosis  from  feeding,  complicated, 
it  is  true,  by  disease  in  other  organs; 
but  who  could  say,  without  knowledge 
of  the  history,  by  what  channel  the 
bacilli  entered? 

The  whole  question,  therefore,  is 
strictly  bacteriological,  the  question 
being:  Is  the  bovine  tubercle  bacillus 
virulent  for  man? 

The  work  that  has  been  done  in  this 
country  shows  very  clearly  that  for  ex- 
perimental animals  tubercle  bacilli  from 
cattle  are  in  all  cases  as  virulent  and 
usually  very  much  more  virulent  than 
tubercle  bacilli  from  man.  The  animals 
used  in  these  comparisons  include  her- 
bivora  and  carnivora  and  species  that 
are  resistant,  as  the  horse,  goat,  rabbit, 
and  dog;  and  species  that  are  vulner- 
able, as  the  guinea-pig,  cat,  swine,  and 
cattle. 

In  the  face  of  the  fact  that  the  bovine 
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bacillus  is  so  constantly  moie  virulent 
than  the  human  bacillus  for  experi- 
mental animals  of  so  widely  different 
species  and  habits  of  life,  it  does  not 
seem  safe  to  conclude  because  the  hu- 
man bacillus  is  not  especially  virulent 
for  cattle  that  the  bovine  bacillus  is 
non-virulent  for  man.  Koch  has  said 
that  this  question  could  be  settled  posi- 
tively only  by  the  impossible  expedient 
of  inoculating  a  person  with  bovine 
tubercle  bacilli.  But  it  has  happened 
that  such  inoculation  has  already  oc- 
curred accidentally  in  several  instances. 
A  number  of  men  have  contracted  tuber- 
culosis and  several  have  died  from  in- 
fections sustained  in  making  post- 
mortem examinations  on  tubercular 
cattle.  These  accidental  cases  show,  be- 
yond peradventiire,  that  the  bovine 
tubercle  bacilli  may,  under  some  condi- 
tion.s,  be  virulent  for  man.  Leonard 
Pearson  (Phila.  Med.  Jour.,  Aug.  3, 
1901). 

The  following  conclusions  are  reached 
after  a  series  of  experiments:  Human 
and  bovine  tuberculosis  are  but  slightly 
different  manifestations  of  one  and  the 
same  disease;  they  are  intercommuni- 
cable.  Bovine  tuberculosis  is,  therefore, 
a  menace  to  human  health.  We  are  not 
in  a  position  at  present  to  define  posi- 
tively the  extent  of  this  danger,  but  that 
it  really  exists  cannot  be  denied.  In  the 
past  there  has  probably  been  a  tendency 
to  exaggeration :  however  great  this  may 
have  been,  it  does  not  now  justify  any 
attempt  at  belittling  the  risk,  and  it  is 
folly  to  blind  ourselves  to  it. 

The  eradication  of  bovine  tuberculosis 
is  amply  justifiable  from  a  purely  eco- 
nomical standpoint;  viewed  in  its  bear- 
ing on  human  health  it  becomes  a  public 
duty.  M.  P.  Ravcnel  (Medicine,  Aug., 
1902). 

Two  personal  cases  of  moscnteric-gland 
tuberculosis.  One  proved  by  bacteriolog- 
ical tests  to  be  from  bovine  bacilli,  the 
other  from  the  bacilli  of  human  tubercu- 
losis. In  these  cases  the  infection  was 
evidently  from  the  intestinal  tract,  and 
the  one  positive  case  shows  the  liability 
to  human  infection  by  bovine  tubercle 
bacilli.  A  cow  was  inoculated  with  cul- 
tures from  the  two  cases.     The  bovine 


bacillus  grew  well  in  the  animals  tissues. 
The  human  bacillus  failed  to  grow. 
There  was  some  slowness  of  growth  on 
the  part  of  the  bovine  bacillus  evidently 
due  to  attenuation  of  virulence  in  human 
tissues.  Two  almost  similar  cases  of 
mesenteric  tuberculosis  proved  to  give 
cultures  of  bacilli  of  the  human  type,  so 
that  out  of  four  cases  only  one  seemed 
due  to  infection  from  tuberculous  meat 
or  milk.  There  is  no  macroscopical  dif- 
ference between  the  lesions  due  to  the 
bovine  and  the  human  bacilli.  In  the 
caseating  glands  in  which  the  bovine 
bacilli  were  found  there  were  large  num- 
bers of  bacilli,  while  very  few  in  those 
due  to  a  human  infection.  Dr.  Ravenel, 
of  Philadelphia,  has  reported  a  ease  of 
human  niesenteric-gland  infection  also 
due  to  bovine  bacilli.  Theobald  Smith 
(Proe.  Assoc,  of  Amer.  Phys.;  Medical 
News,  May  16,  1903). 

While  experimentally  infection  in  an 
animal  may  be  caused  by  material  taken 
from  a  man,  this  method  of  infection 
may,  for  practical  pui-poses,  be  neglected. 
Tuberculosis  inflicts  grave  losses  upon 
the  animal  industry  and  may  spread 
from  animals  to  man.  It  is  less  frequent 
among  cattle  in  the  West  than  in  the 
East,  where  cattle  are  more  in-doors. 
When  introduced  into  a  herd  tubercu- 
losis spreads  rapidly.  As  the  cattle  in- 
dustry has  thrived  bovine  tuberculosis 
has  grown  in  importance.  It  affects  the 
greatest  American  industry,  in  a  com- 
mercial and  monetary  way.  Advanced 
stages  render  milk  unfit  for  human  con- 
sumption. Thus  far  but  1  per  cent,  of 
the  diseased  animals  have  been  killed,  on 
account  of  the  expense.  Slightly  in- 
fected animals  should  be  isolated;  all 
advanced  cases  killed.  When  meat  is 
not  eaten  raw,  there  is  no  danger  from 
the  ingestion  of  tuberculous  meat.  Milk 
containing  bovine  tubercle  bacilli  may 
cause  tul>orculosis  in  children  and  young, 
susceptible  individuals.  But  this  is  un- 
common. Milk  containing  bovine  tuber- 
cle bacilli  should  not  be  used  as  food, 
nor  should  any  milk  containing  micro- 
organisms be  sold.  .1.  G.  Adiinii  (Roston 
Med.  and  Surg.  .Tour.,  .Tune  .">.  1902). 

The   disease  having  been   developed, 
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there  should  be  a  partial  isolation  of  the 
patient;  we  use  the  word  partial  ad- 
visedly, for  great  injustice  is  done  daily 
to  sufferers  from  phthisis  by  panic- 
stricken  friends  and  relatives.  If  pos- 
sible the  patient  should,  in  order  to  in- 
sure recovery  and  to  remove  every  pos- 
sible source  of  danger  to  others,  be  sent 
to  a  sanitarium;  when  this  is  not  pos- 
sible, or  if  the  disease  be  in  the  incurable 
stage,  the  patient  should  be  given  a  sep- 
arate sleeping  apartment  and  should 
avoid  kissing  or  fondling  members  of 
the  family;  all  dishes  used  should  be 
sterilized  after  each  meal,  and,  finally, 
all  sputa  should  be  gathered  in  a  proper 
receptacle  and  cremated. 

The  following  rules  are  useful,  both  to 
the  consumptive  and  to  his  friends: — 

1.  Expectoration,  in-doors,  should  be 
received  into  small  paper  bags  and  after- 
ward burned. 

2.  Expectoration,  out-of-doors,  should 
be  received  into  a  suitable  bottle,  to  be 
afterward  washed  out  with  boiling  water, 
or  into  a  small  paper  handkerchief, 
which  is  afterward  burned. 

3.  If  ordinary  handkerchiefs  are  ever 
used  for  expectoration,  they  should  be 
put  into  boiling  water  before  they  have 
time  to  become  dry,  or  into  some  disin- 
fectant solution  to  be  ordered  by  the 
doctor. 

4.  AVet  cleansing  of  rooms,  particularly 
of  bedrooms  occupied  by  sick  persons, 
should  be  substituted  for  "dusting." 

5.  Sunlight  and  fresh  air  are  the  great- 
est enemies  of  infection.  Every  con- 
sumptive should  sleep  with  his  bed-room 
window  open,  top  and  bottom,  and  dur- 
ing the  day  should  occupy  a  well-venti- 
lated room.  Rebreathed  air  is  the  main 
cause  favoring  consumption.  If  the  pa- 
tient is  warmly  clad  he  need  not  fear 
keeping  out-of-doors  in  any  weather. 
(N.  B. :  The  patient  himself  is  the 
greatest  gainer  by  the  above  precautions, 
as  his  recovery  is  retarded  and  frequently 
prevented  by  renewed  infection  derived 
from  his  own  expectoration.) 

6.  Persons    in    good    health    have    no 


reason  to  fear  the  infection  of  consump- 
tion. Overfatigue,  intemperance,  bad 
air,  and  dusty  occupations  favor  con- 
sumption. Gilbert  Gordon  (Canada 
Lancet,  June,  '99). 

J.  Edward  Stubbert, 
John  D.  Richards, 

Loomis  Sanitarium, 
Liberty,  N.  Y. 

TUBEKCULOSIS  OF  THE  SKIN. 

Under  this  head  will  be  included  the 
cutaneous  afEections  in  which  bacillus  of 
tuberculosis  has  been  found.  These  may 
be  subdivided  into  four  main  varieties: 
true  tuberculosis,  miliary  tuberculosis, 
lupus  vulgaris,  and  lupus  erijtliematosus. 

True  Tuberculosis. — This  is  a  form  of 
primary  tuberculosis  due  to  contact  with 
tubercular  ulceration.  It  is,  therefore, 
usually  found  on  the  lips,  the  vulva,  or 
anus.  It  is  characterized  by  small  tuber- 
cular growths  which  gradually  soften  and 
become  the  foci  of  round  or  oval  ulcera- 
tions. These  are  usually  covered  with 
sanious  purulent  discharge  retained  in 
situ  and  by  the  clear-cut  edges  of  ulcers. 
When  this  discharge  is  removed,  the  bot- 
tom of  the  ulcer  is  foxmd  to  be  red;  if 
left  in  place  it  becomes  transformed  into 
a  grayish  crust.  The  remedial  measures 
indicated  for  lupus  are  also  applicable 
here. 

Miliary  Tuberculosis  of  the  Skin. 
— This  disease,  according  to  Kaposi,  is 
much  more  frequently  met  with  than  one 
would  be  led  to  suppose  from  the  pub- 
lications upon  the  subject,  since  he  has 
seen  twenty-two  cases  in  his  clinic  and 
others  in  private  practice.  Clinically  it 
is  a  well-defined  disease,  to  be  distin- 
guished from  lupus  and  all  other  tuber- 
culous affections  of  the  skin.  It  occurs 
almost  entirely  in  individuals  suffering 
from  some  other  form  of  tuberculosis, 
usually  of  the  lungs,  but  by  no  means 
only  in  the  last  months  of  life  of  such 
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persons  or  in  acute  miliary  tuberculosis 
of  internal  organs.  Tuberculosis  of  the 
skin  is  very  often  associated  with  a  like 
affection  of  the  neighboring  membranes, 
primarily  or  secondarily.  Spontaneous 
healing  may  take  place  or  it  may  follow 
appropriate  local  treatment. 

Many  of  the  cases  are  distinctly  trace- 
able to  autoinoculation,  while  in  some 
the  inoculation  seems  to  have  originated 
from  without.  Whatever  be  their  origin, 
they  are  due  to  the  introduction  of  the 
tubercle  bacillus  into  the  skin.  The 
cutaneous  manifestation  is  often  inaugu- 
rated by  an  intense  itching,  which  the 
tuberculous  patient  scratches  and  prob- 
ably inoculates.  Warty  or  papillomatous 
granulations  then  appear,  which  spread 
superficially,  become  ulcerated,  etc.,  and 
otherwise  assume  a  character  recalling 
lupus.  This  form  may  proceed  to  spon- 
taneous healing  after  a  few  months,  and 
is  apt  to  yield  with  more  promptness  to 
the  measures  indicated  for  lupus  (q.  v.). 

On  .July  27,  1901,  Dr.  G.,  while  per- 
forming autopsies  on  two  cows,  the  sub- 
jects of  experimental  tuberculosis, 
wouniled  the  flexor  surface  of  one  of  his 
wrists.  By  September  10th  there  was  a 
nodule  in  the  skin  at  the  seat  of  the 
wound,  measurinj;  1.5  by  8  centimetres. 
This  was  excised  on  September  14th. 
Portions  were  inoculated  into  two 
guinea-pigs,  both  of  which  developed  gen- 
eralized tuberculosis.  Sections  of  the 
nodule  showed  the  characteristic  histo- 
logical picture  of  the  tubercle  and  also 
large  numbers  of  typical  tubercle  bacilli. 
Ravencl  (University  of  Pcnna.  Medical 
Bulletin,  Feb.,  1002). 

Lupus  Vulgaris. 

This  affection  is  now  recognized  as  a 
tuberculous  lesion  of  the  skin  or  mucous 
membrane,  or  both,  which  may  proceed 
to  ulceration  (lupus  exedens),  observed  in 
young  subjects — i.e.,  from  infancy  to 
about  the  thirtieth  year — or  not,  lupus 
exfolialivus,   in    which   thin    scales   are 


thrown  off  from  the  lesion,  also  a  tuber- 
culous one. 

Symptoms.  —  In  both  varieties  lupus 
begins  in  the  form  of  yellowish-red  or 
copper-colored  projections  or  blotches 
varying  from  the  size  of  a  millet-seed  to 
that  of  a  split  pea.  At  times  these 
blotches  disappear  under  pressure  {lupus 
plan).  WTien  in  the  form  of  tuberculous 
nodules,  they  may,  though  rarely,  become 
aggregated  into  patches  which,  by  co- 
alescing, in  turn  cover  extensive  sur- 
faces; but,  as  a  rule,  they  do  not;  they 
are  indolent,  soft,  and  elastic,  and  some- 
times slightly  sensitive  to  pressure. 
When  they  become  the  seat  of  several 
blood-vessels,  they  assume  the  form 
known  as  the  myxomatous  lupus,  and, 
when  exceedingly  vascular,  the  angioma- 
tous lupus.  Their  progress  is  exceed- 
ingly slow.  When  the  tubercles  break 
down  and  ulcerate,  they  become  covered 
with  scabs,  overlying  a  bed  of  sanious 
pus;  under  this  the  ulceration  gradually 
extends,  eating  its  way  in  all  directions. 
The  neighboring  tissues  are  slightly 
tumefied,  and  a  narrow,  reddish  areola  is 
usually  present.  After  a  certain  time, 
the  ulceration  involves  the  deeper  struct- 
ures, and  all  tissues — muscular,  carti- 
laginous, tendinous,  etc. — are  gradually 
invaded.  The  mucous  membrane  of  the 
nose,  mouth,  pharjTix,  larynx,  and  the 
conjimctiva  arc  often  gradually  included 
in  the  destructive  process,  and  deformi- 
ties of  the  nose,  mouth,  lids,  etc.,  result. 
Unfortunately,  this  terrible  disease  shows 
a  distinct  predilection  for  the  face, 
though  it  may  also  develop  in  the  skin  of 
the  limbs,  buttocks,  and  trunk.  Again, 
the  ulcerative  form  almost  invariably  at- 
tacks the  nostrils,  internally  or  exter- 
nally, destruction  of  this  organ  being  but 
a  matter  of  time  unless  the  disease  is 
mastered. 

In  the  non-ulcerative  variety  the  tu- 
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bercles  remain  practically  stationary, 
then  flatten  out,  and  leave  in  their  stead 
a  wrinkled  surface,  which,  as  stated,  be- 
comes exfoliated,  and  ultimately  disap- 
pears, leaving  in  its  stead  a  small  cicatrix. 

The  many  forms  which  lupus  may 
assume  have  suggested  an  equal  number 
of  subdivisions.  When  the  destructive 
process  advances  with  great  rapidity,  de- 
stroying everything  in  its  wake,  it  is 
termed  lupus  vorax;  when  the  suppura- 
tion is  slight  and  the  lesion  is  hard, 
verrucose,  or  papillomatous,  it  is  termed 
lupus  verrucosus  or  papillomatosus;  when 
the  affected  tissues  are  greatly  thickened 
and  deformed,  it  is  termed  hipus  hyper- 
irophicus,  etc. 

All  the  forms  of  lupus,  with  the  ex- 
ception of  lupus  vorax,  progress  slowly. 
It  may,  after  a  period  of  slow  develop- 
ment, become  stationary  and  even  recede 
until  complete  recovery  is  attained.  This 
is  rarely  observed,  however.  A  peculiar- 
ity of  the  disease  is  its  tendency  to  be- 
come complicated  with  other  cutaneous 
disorders:  erysipelas,  adenitis,  epithe- 
liomatous  cancer,  etc. 

Diagnosis.  —  Lupus  vulgaris  may  be 
confounded  with  tertiary  syphilis,  epi- 
thelioma, rodent  cancer,  and  scrofulo- 
derma. The  syphilitic  eruption  most 
likely  to  be  mistaken  for  lupus  is  a  sub- 
cutaneous gumma,  which  after  a  time 
ulcerates  and  becomes  covered  with  a 
scab;  this  heals  and  others  form  just 
beyond,  advancing  in  a  serpigenous 
manner.  A  scar  is  formed  which  resem- 
bles lupus,  except  that  there  is  pigmenta- 
tion around  the  patch,  and  the  cicatrix 
is  thinner,  softer,  and  less  fixed  than 
lupus. 

Epithelioma  is  more  painful,  pro- 
gresses more  rapidly,  and  is  liable  to 
hsemorrhages;  lymphatic  glands  in  the 
neighborhood  and  the  deeper  structures 
are  invaded.    The  edges  of  the  ulcer,  too, 


are  raised  and  hard.  Eodent  cancer 
arises  late  in  life,  the  edges  of  the  ulcer 
contain  no  nodules;  and  there  are  no 
granulations  on  the  ulcer.  It  is  always 
single,  and  does  not  cicatrize  spontane- 
ously.    (Bidwell.) 

Pathology. — Walker  divides  the  com- 
moner varieties  of  lupus  into  three  forms: 
1.  The  ulcerating  form,  which  is  most 
common  on  the  face;  the  afEected  area 
is  covered  with  granulations,  giving  rise 
to  a  purulent  discharge,  which  dries  up 
into  a  crust.  The  granulations  of  this 
form  differ  from  the  granulations  of  an 
ordinary  ulcer  in  that  they  are  covered 
by  epidermis.  The  epithelial  cells  are 
swelled,  degenerative,  and  allow  the  pas- 
sage of  serum  and  leucocytes.  This  is 
due  to  the  secondary  inoculation  of  or- 
ganisms other  than  the  tubercle  bacillus. 
3.  The  form  in  which  no  ulceration  oc- 
curs, a  miliary  tuberculosis  of  the  skin, 
which  presents  multitudes  of  little  tu- 
bercle-follicles which  constitute  the  ap- 
ple-jelly nodules.  If  a  sufficient  number 
of  nodules  run  together,  the  epidermis  is 
lost,  and  the  area,  becoming  inoculated 
with  other  organisms,  gives  rise  to  the 
form  of  the  disease  just  mentioned.  3. 
The  fibrous  form,  in  which  the  patch  is 
usually  single,  and  varies  in  size  from  a 
sixpence  up  to  six  inches  in  diameter. 
The  skin  is  thickened  and  red  and  often 
scaly.  No  tubercle  can  be  made  out  on 
account  of  the  diffuse  redness  which 
masks  them. 

Prognosis, — The  recent  contributions 
to  our  knowledge  of  lupus  have  somewhat 
improved  the  chances  of  recovery;  but 
the  disease  remains  a  difficult  one  to  over- 
come, and  sometimes  seems  to  baffle  all 
efforts.  Again,  it  may  apparently  yield 
to  appropriate  treatment  and  suddenly 
reappear — all  features  which  should  sug- 
gest reserve  when  the  physician  is  asked 
to  express  his  views. 
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Treatment. — An  important  feature  of 
the  treatment  of  lupus  vulgaris  is  atten- 
tion to  the  general  health.  It  is  a  tuber- 
culous affection  and,  therefore,  associated 
with  general  vital  depravity.  Out-of- 
door  exercise,  wholesome  food,  tonics, 
etc.,  tend  greatly  to  assist  the  local  meas- 
ures by  increasing  the  powers  of  resist- 
ance of  the  tissues  to  bacillary  invasion. 

The  reporte  of  numerous  operators 
have  shown  that  many  cases  of  lupus  can 
be  cured  by  radical  excision  and  with 
good  cosmetic  results.  This  mode  of 
treatment  should  be  undertaken  at  the 
earliest  possible  moment.  The  incision 
should  be  made  in  healthy  tissue,  at 
least  1  to  2  centimetres  from  the  infected 
area,  and  the  tissues  thoroughly  curetted 
off.  A.  Buschke  (Berl.  klin.  Woch.,  No. 
21,  '98)  states  that  if  there  is  any  doubt 
as  to  how  far  the  tissues  are  infected,  the 
tuberculin  test  should  be  employed.  A 
plastic  operation,  to  cover  the  defect, 
should  then  be  resorted  to. 

Surgical  Treatment. — The  follow- 
ing procedure  has  been  practiced  in 
thirty-five  cases  of  lupus  in  Lang's  clinic 
in  Vienna.  Most  of  the  operations  were 
done  under  local  anaesthesia.  An  in- 
cision is  made  all  round  the  affected  tis- 
sues about  one-half  inch  beyond  the  mar- 
gin, and  tlie  diseased  portion  of  skin  is 
dissected  up,  very  great  care  being  taken 
to  avoid  leaving  behind  any  of  the  tissues 
affected  with  lupus.  The  wound  is  cov- 
ered with  Thiersch  grafts,  taken  chiefly 
from  the  outer  side  of  the  thigh.  A 
piece  of  dry  aseptic  gauze  is  then  placed 
on  the  part  and  fixed  with  collodion. 
This  is  left  untouched  for  four  or  five 
days,  then  dressed  in  the  same  way  and 
left  for  the  same  length  of  time,  and  then 
an  ointment  may  be  applied. 

Cicatricial  contraction  may  lead  to 
some  deformity;  but,  if  this  occurs,  noth- 
ing should  Ije  done  until  after  the  lapse 


of  several  months,  when  the  contraction 
has  reached  its  maximum.  Seven  of  the 
patients  were  under  observation  for 
various  periods  ranging  from  eighteen 
months  to  four  years  after  treatment  had 
ceased,  and  no  recurrence  took  place,  and 
many  others  a  shorter  time  with  an 
equally  good  result;  but  in  four  cases  a 
rapid  return  occurred.  C.  Popper  (Derm. 
Zeit.,  vol.  iv.  Parts  1  and  2,  '97). 

Tuberculin.  —  Koch's  new  T-E  tu- 
berculin has  been  used  with  considerable 
success  by  several  dermatologists.  Koch 
advises  that  a  small  dose  (V500  milli- 
gramme) be  first  used,  and  that  this  be 
as  rapidly  increased  as  possible,  avoiding 
any  constitutional  reaction,  and  not  re- 
peating the  injection  until  the  tempera- 
ture has  fallen  to  the  normal  point  or 
near  it.  Twenty  milligrammes  should 
constitute  the  dose  to  be  reached  if  pos- 
sible. 

Up  to  a  certain  point  tuberculin  T.  R. 
lias  a  beneficial  influence  on  lupus  vul- 
garis. Its  greatest  benefit  is  seen  in  tbe 
ulcerative  forms  of  the  disease,  while  in 
the  nodular  fonns  its  effects  are  trifling 
or  negative.  Local  injections  apparently 
give  better  results  than  those  applied  to 
a  distance  from  the  diseased  area.  In 
order  to  secure  a  permanent  result,  the 
use  of  tuberculin  T.  R.  should  be  fol- 
lowed by  the  prolonged  administration 
of  thyroid  extract.  The  drawbacks  of  the 
treatment  are  (1)  the  expense  and  (21 
the  length  of  time  required.  Crocker 
r.rit.  Med.  .Tour.,  Oct.  2.-).  1002). 

In  four  cases  in  which  the  new  tuber- 
culin was  used  Leslie  Roberts  (Brit.  lied. 
Jour.,  Jan.  15,  '98)  noticed  that  the  effect 
was  most  marked  when  the  lymph-  and 
blood-  vessels  most  actively  participated 
in  the  tuberculous  process.  In  the  dry, 
non-irritative  form  of  the  disease,  when 
the  tuberculous  nodules  seemed  to  be 
more  or  less  isolated  by  inert  disease,  the 
improvement  was  far  less  obvious.  The 
local  changes  consisted  in  shrinking  of 
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the  tissues  in  the  immediate  vicinity  of 
the  tubercles,  and  in  an  arrest  and  heal- 
ing of  ulceration.  The  reduction  of 
oedematous  swelling  of  the  lips  and  gums 
was  very  remarkable. 

Tuberculin  gradually  applied  is  never 
hurtful,  and  it  is  useful  in  resolving 
lupous  or  tuberculous  infiltrations  of 
long  standing.  Before  applying  tubercu- 
lin, it  is  necessary  to  get  rid  of  any 
septic  phenomena  which  may  be  present. 
The  use  of  the  thermocautei-y  at  the 
same  time  is  advisable  to  destroy  any 
nodules  as  soon  as  they  appear.  Cam- 
pana   (II  Policlinico,  Feb.  1,  '98). 

When  the  above  means  cannot  be  re- 
sorted to,  lactic  acid  is  probably  the  best 
agent  at  our  disposal.  The  crust  having 
been,  if  possible,  removed,  the  parts  are 
sprayed  with  a  4-per-cent.  solution  of  co- 
caine, and  the  edges,  after  three  or  four 
minutes,  are  carefully  moistened  with  the 
acid,  using  a  small  cotton  pledget  or 
a  camel's-hair  pencil  for  the  purpose. 
Galvanocautery  may  be  used,  but  it  is, 
as  a  rule,  more  objectionable  to  the  pa- 
tient. Lysol  applied  pure  has  been  rec- 
ommended. The  thyroid  preparations 
have  recently  been  tried  with  apparent 
success,  but  in  doses  which  appear,  at 
least,  dangerous. 

Good  results  with  thyroid  extract  in 
two  cases  of  lupus.  By  degrees  one  case 
took  as  much  as  75  grains;  the  other  90 
grains  daily,  but  later  about  15  grains 
was  the  dose  administered.  Treatment 
was  continued  over  a  period  of  eight 
months,  both  cases  then  being  absolutely 
well.  F.  G.  Proudfoot  (Brit.  Med.  Jour., 
Jan.    2,    '97). 

N.  E.  Finsen  (Sem.  Med.,  No.  59,  '97) 
has  recently  obtained  good  results  by 
means  of  a  simple  apparatus:  the  rays^ 
either  sunrays  or  electric  arc-rays — con- 
centrated on  patches  of  lupus. 

Professor  Finsen  has  further  devel- 
oped his  "phototherapeutic"  method  of 
treating  this  disease,  and  the  results  ob- 


tained have  proved  encouraging.  The 
bactericidal  influence  of  light-rays  has 
long  been  known,  but  the  mode  of  util- 
izing them  advantageously  required  de- 
velopment, and  this  feature  has  received 
Finsen's  attention.  Not  only  sunlight, 
but  artificial  light,  was  found  to  pos- 
sess the  quality  mentioned;  but  the 
rays  had  to  be  rendered  harmless,  the 
bactericidal  properties  residing  in  the 
chemical  rays,  especially  in  the  ultra- 
red  (heat)  rays  and  ultraviolet,  and 
giving  rise  to  inflammation  when  merely 
concentrated  by  means  of  lenses  upon 
the  skin.  The  heat-rays  involved  had 
therefore  to  be  excluded.  In  the  per- 
fected eleetric-light  apparatus  this  is  ac- 
complished, according  to  H.  W.  Stel- 
wagon  (Univ.  Med.  Mag.,  Dec,  1900), 
"by  filling  in  the  space  between  two  of 
the  lenses  in  the  lens-tube  with  distilled 
water,  and,  in  order  to  prevent  this 
from  becoming  overheated,  surrounding 
this  section  with  an  enveloping  tube  or 
jacket  through  which  cool  water  is  kept 
running.  The  sun-condensing  apparatus 
consists  of  a  band  of  metal  with  glass 
on  each  side  properly  adjusted  to  form 
a  lens;  the  space  between  these  two 
glasses  is  filled  with  water  colored  with 
an  ammoniacal  solution  of  copper  sul- 
phate. The  heat-rays  are  further  con- 
trolled, in  both  plans,  by  a  disk  with 
glass  ends,  through  the  central  hollow 
part  of  which  cool  water  is  constantly 
circulating;  this  is  placed  over  the 
part  being  treated.  This  disk  has  still 
another  very  essential  purpose:  Finsen 
found  that  the  blood  in  the  part  was 
in  itself  an  obstacle  to  the  deep  pene- 
tration of  the  chemical  rays,  to  remove 
which  this  transparent  disk  is  kept 
firmly  pressed  down  upon  the  surface 
treated,  and  the  light  projected  through 
it. 

The  immediate  effect  upon  tlie  small 
area  treated  is  slight,  but  after  a  few 
hours  the  part  becomes  erythematous, 
swollen,  puffy,  and  tender;  a  small  ves- 
icle or  bullae  may  appear.  A  small 
portion  of  the  diseased  surface  being 
treated  at  each  sitting,  and  the  same 
part  requiring  sometimes  two  or  three 
exposures,  the  method  is  somewhat 
slow;    but  it  is  effective,  and  the  light 
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having  no  destructive  action  upon  the 
tissues  themselves,  the  resulting  cica- 
trices are  few  as  compared  to  other 
measures.  Unfortunately  lupus  of  the 
mucous  membranes  cannot  be  satis- 
factorily   reached. 

Case  of  venucose  lupus  vulgaris  of  the 
hand  which  had  been  much  improved  by 
applications  of  radium.  The  first  appli- 
cation was  made  during  seventy-two 
hours,  and  produced  a  lasting  discolora- 
tion; fifteen  days  later  ulceration  fol- 
lowed. Two  months  later  another  appli- 
cation of  radium  was  made,  lasting  one 
hundred  and  twenty  hours;  this  pro- 
duced a  loss  of  substance  which  still  per- 
sisted. Seven  other  applications  were 
made  of  twenty-four  hours'  duration; 
these  left  no  trace.  Compared  with  the 
condition  presented  during  former  visits 
to  the  hospital,  the  improvement  was 
very  considerable.  The  verrucous  eleva- 
tions had  disappeaied,  leaving  a  smooth 
cicatrix  of  healthy  aspect.  Hallopcau 
and  Uadaud  (Annals  de  Derm,  et  de 
Syph.,  No.  71,  1902). 

According  to  J.  Eudis-Jieinsky  (Amer. 
X-ray  Jour.,  Oct.,  '98),  the  Eoentgen  rays 
constitute  the  best  means  for  producing 
artificial  inflammation,  and  converting 
unliealthy  ulcerations  into  open  healthy 
granulatinn.s,  followed  by  cure. 

Lupus  Erythematosus. 

This  form  of  lupus  is  not  believed  to 
be  tuberculous,  as  a  rule,  but  the  tuber- 
cle bacillus  has  been  found  in  some  cases 
and  the  disease  can  therefore  be  consid- 
ered in  this  section. 

The  earliest  appearance  of  lupus  ery- 
thematosus, as  described  by  L.  A.  Bid- 
well,  is  a  patch  of  redness  around  the 
opening  of  a  sebaceous  gland.  This 
gradually  spreads  in  size,  and  the  sur- 
face becomes  scaly,  the  margin  is  defined, 
and  slightly  raised;  the  spots  coalesce, 
and  new  ones  form  which,  in  their  turn, 
join  the  older  ones.  When  of  any  size 
the  patch  becomes  covered  at  its  centre 
by  thick  shagreen-like  scabs,  which,  when 
forcibly  detached,  bear  on  their  under 


surface  dried  columns  of  epidermic  cells 
which  have  been  pulled  out  of  the  dilated 
openings  of  the  sebaceous  glands.  The 
disease  often  becomes  stationary  after 
spreading  to  a  considerable  extent;  the 
margins  then  lose  their  bright  hue, 
and  a  depressed  punctate  scar  remains. 
When  hairy  parts  have  been  affected, 
permanent  baldness  results  from  destruc- 
tion of  the  hair-follicles.  {See  colored 
plate.) 

This  form  of  lupus  is  seen  on  the  face 
more  often  than  elsewhere,  and  tends  to 
be  symmetrical.  Starting  on  the  nose  or 
one  cheek,  it  spreads  in  both  directions, 
and  in  severe  cases  resembles  a  butterfly, 
the  wings  on  the  cheeks  and  the  body  on 
the  nose.  Other  patches  appear  on  the 
lobules  of  the  ears,  and  occasionally  on 
the  forehead;  they  also  are  seen  on  the 
backs  of  the  hands,  but  seldom  on  the 
feet. 

Lupus  erythematosus  attacks  people 
with  feeble  circulation  such  as  are  liable 
to  chilblains,  etc.,  and  it  chooses  for  its 
starting-point  a  part  where  the  blood- 
supply  is  poor  and  where  there  is  little 
subcutaneous  fat:  e.g.,  the  nose,  or  ear. 
The  eruption  can  sometimes  be  traced  to 
exposure,  to  great  heat,  or  to  cold.  It  is 
more  common  in  females  than  in  males. 

Diagnosis.  —  Hallopcau  (Annales  de 
Derm,  et  de  Syph.,  Nos.  8  and  9,  '96) 
states  that  the  tuberculous  nature  of  any 
cutaneous  affection  may  be  affirmed  from 
the  presence  of  any  one  of  the  four  fol- 
lowing characteristics:  (1)  the  possibility 
of  transmitting  tuberculosis  by  the  serial 
inoculation  of  morbid  products;  (2)  the 
presence  of  the  characteristic  bacilli  in 
the  affected  tissue;  (3)  intra-inoculation 
— i.e.,  the  production  of  a  dermatosis  by 
'  the  proliferation  of  alterations  clearly 
tuberculous,  and,  reciprocally,  the  pro- 
duction of  tuberculosis  consecutively  to 
i  the  development  of  this  dermatosis;   (4) 


270 


TUBERCULOSIS  OF  THE  SKIN.     LUPUS  ERYTHEMATOSUS. 


the  appearance  of  differential  eruptions, 
such  as  lichen  serofulosorum,  under  the 
influence  of  inoculations  of  tuberculin. 
The  forms  of  cutaneous  tuberculosis 
due  to  bacilli  are  the  sclerotic  lupus, 
or  tuberculosis  verrucosa  (Riehl  and 
Paltauf);  anatomical  tubercle;  tubercu- 
lous gumma;  tuberculous  tumor;  tu- 
berculous ulcer;  suppurative  tubercu- 
loses. 

Treatment. — Many  cases  of  lupus  ery- 
thematosus can  be  cured,  according  to 
Unna  (Jour.  Cut.  and  Genito-Urin.  Dis., 
Oct.,  '98)  by  the  sole  use  of  external  ap- 
plications. Among  the  external  remedies 
which  he  has  seen  to  do  most  good  is  the 
following  prescription: — ■ 

IJ  Zinci  ox., 

Boli  rubrse,  of  each,  30  grains. 
Boli  albce, 

Magn.  carbon  ,  of  each,  45  grains. 
Amyli,  2  Vj  drachms. — M. 

Another  one  which,  long  continued,  he 
has  found  to  be  followed  by  a  cure  in  a 
number  of  cases,  without  the  help  of  any 
other  remedy,  is  a  combination  of  soap 
collodion,  as  in  the  following  formula: — 

'^  Collodion,  5  drachms. 

Sap.  virid.,  Va  to  1  drachm.— M. 

The  same  clinician  frequently  employs 
medicated  collodion  painted  over  the  af- 
fected area  from  two  to  four  times  a  day. 
The  collodion  used  for  the  preparation 
must  have  a  neutral,  not  an  acid,  reac- 
tion. 

IJ   Saponis  viridis,  2  to  4  parts. 
Collodii  flex.,  20  parts.— M. 

IJ   Saponis  viridis, 

Ac.  salicylici,  of  each,  2  parts. 
Collodii  flex.,  20  parts.- M. 

To  be  used  if  the  skin  shows  much 
irritation:^ 

]^  Ichthyol,  5  parts. 

Collodii  flex.,  20  parts.— M. 


In  two  patients  with  erythematous 
lupus  who  have  been  treated  with  alco- 
hol there  is  a  distinct  retrogression  of 
the  disease.  Where  the  disease  was 
slight,  as  upon  the  ear  and  the  cheek,  it 
has  completely  disappeared;  at  the  inner 
canthus,  which  is  less  accessible  to  treat- 
ment, the  retrogression  is  less  marked. 
Hebra  (Archiv  f.  Derm.  u.  Syph.,  B.  48, 
H.  1,  '99). 

Case  of  lupus  erythematosus  in  which 
lotions  of  sulphate  of  zinc,  sulphide  of 
potassium,  and  sulphur  were  used  with- 
out improvement.  Iodoform  was  then 
given  in  the  form  of  pills  containing 
1  grain,  after  meals,  the  lotion  being 
continued. 

At  first  the  eruption  got  worse,  but 
by  the  end  of  the  third  week  the  itch- 
ing and  the  inflammation  began  to  sub- 
side, and  in  three  months  the  disease 
had  completely  disappeared.  White- 
house   (N.  Y.  Med.  Jour.,  Feb.,  '99). 

Case  of  lupus  erythematosus  cured  by 
x-rays.  The  lesion,  of  five  years'  dura- 
tion, was  cured  after  five  exposures  of 
ten  minutes.  The  patient  was  a  woman 
of  32,  and  there  was  no  histoiy  of  tuber- 
cle. The  growth  was  on  the  cheek,  and 
the  size  of  half  a  dollar.  The  follicular 
orifices  were  enlarged,  and  filled  with 
hardened,  sebaceous  matter.  The  rest  of 
the  face  was  protected  with  a  sheet  of 
lead.  A  current  of  eleven  volts  was  used. 
The  distance  from  the  tube  was  seven 
inches.  After  the  second  exposvire  the 
erythema  was  fading,  and  the  raised 
margins  level  with  the  skin.  After  five 
exposures  the  patch  was  covered  with  a 
healthy  cicatrix.  Woods  (Amer.  Jour. 
Med.  Sciences.  Dec,  1901). 

Case  of  epithelioma  complicating  lupus 
erythematosus.  Under  nitrous  oxide  the 
growth  was  scraped,  and  when  bleeding 
had  ceased  the  x-rays  were  applied.  The 
rest  of  the  face  was  covered  with  a  lead 
mask.  Ten-minute  exposures  were  given 
daily  for  about  five  weeks,  when  the  heal- 
ing process  stopped  and  the  new  epi- 
thelium disappeared.  After  this  shorter 
exposures  of  five  minutes  were  given. 
The  nose  was  quite  healed  in  about  three 
months  from  the  beginning  of  treatment. 
Salicylic  ointment  was  also  used  (10 
giains  to  1  ounce).    Microscopical  exam- 
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illation  confirmed  the  diagnosis  of  epi- 
thelioma. Stopford  Taylor  (Brit.  Med. 
Jour.,  Jlay  3,  1902). 

Case  of  lupus  erythematosus  showing 
excellent  results  from  the  use  of  Finsen 
light.  In  all,  fourteen  applications  were 
given,  the  sittings  having  taken  place 
every  third  day.  Of  4  cases  under  ob- 
servation, 3  are  doing  well.  Gottheil 
(Phila.  Med.  Jour.,  Dec.  6,  1902). 

TUMORS.— The  word  "tumor"  liter- 
ally means  a  swelling,  but  in  this  article 
it  is  employed  in  its  more  restricted 
sense:  a  neoplasm  or  new  growth.  As 
so  used,  it  may  be  defined  as  a  non- 
inflammatorj'  mass  of  autonomous  tissue, 
having  an  atypical  structure  and  in- 
definite growth,  and  being  useless  for 
any  known  purposes  of  the  human 
economy. 

The  term  "tumor"  does  not  then  in- 
clude the  infective  granulomata,  which 
are  due  to  specific  organisms,  parasitic 
cysts,  inflammatory  aggregations  of  cells, 
and  hypertrophied  tissues.  Pure  reten- 
tion cysts  do  not  properly  belong  here 
either,  unless  they  are  associated  with 
proliferation  of  their  frame-work.  If  it 
should  be  definitely  shown  that  any 
variety  of  cancer  were  due  to  a  specific 
agent,  it  should  then  be  no  longer  clas- 
sified among  the  tumors. 

In  speaking  of  tumors  certain  terms  are 
used  which  should  be  clearly  understood. 
Neoplasms  are  said  to  be  heterotopic  when 
they  are  formed  of  tissues  different  from 
those  in  which  they  occur;  heterochronic 
when  the  tissue  composing  the  tumor  oc- 
curs at  a  period  of  life  when  such  tissue 
should  not  exist  in  the  body;  and  auton- 
omous when  tumors  are  governed  by 
their  own  laws,  without  reference  to  other 
parts  of  the  body,  and  thus  possess  in- 
dependent functions. 

Telangiectasis  refers  to  a  condition  in 
which  the  terminal  portions  of  arteries, 


the  capillaries,  or  the  commencing  parts 
of  the  veins  are  dilated  and  overfilled 
with  blood,  the  process  not  being  at- 
tended with  the  usual  signs  of  inflam- 
mation. The  term  scirrhus,  which 
means,  literally,  hard,  is  applied  to  an 
indurated  tumor,  the  term  being  espe- 
cially used  in  connection  with  cancers. 
In  these  cases  the  connective-tissue  ele- 
ments predominate  over  the  cellular 
constituents.  The  opposite  term  is  en- 
cephaJoid,  medullary,  or  soft. 

If  a  tumor  is  made  up  of  two  kinds  of 
tissues,  the  variety  which  predominates 
in  quantity  or  importance  is  named  last. 
Thus,  a  tumor  of  the  uterus  composed 
one-third  of  unstriped  muscular  tissue 
and  two-thirds  of  fibrous  tissue  would  be 
called  a  myofibroma.  A  tumor  which 
contains  any  elements  of  sarcomatous 
tissue,  however,  should  have  the  word 
sarcoma  as  the  terminus  of  its  name. 

By  metastasis  is  meant  the  removal  of 
characteristic  portions  of  the  tumor  to 
some  other  part  of  the  body  and  their 
independent  growth  in  that  situation,  the 
daughter-growth  possessing  more  or  less 
the  characteristics  of  the  primary  lesion. 
Infiltration  is  the  diffusion  of  the  con- 
stituents of  a  tumor  into  the  surround- 
ing tissues  or  cavities. 

Tumors  are  called  malignant  if  they 
possess  the  properties  of  recurrence,  me- 
tastasis, or  infiltration  and  destruction 
of  the  neighboring  tissues;  benign,  or 
innocent,  if  they  grow  slowly,  permitting 
the  adjacent  organs  to  adapt  themselves 
more  or  less  completely  to  the  presence 
of  the  foreign  body,  and  lacking  the 
properties  just  enumerated  as  belonging 
to  malignancy.  The  situation  of  a  new 
growth  may  determine  whether  it  is 
malignant  or  not.  Thus,  a  tumor  in- 
filtrating the  brain  might  so  derange 
cerebral  functions  as  to  render  it  malig- 
nant, while  if  situated   in   the   foot   it 
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might  remain  a  localized  affection,  only 
interfering  with  locomotion. 

General  Considerations. — Tumors  oc- 
CUT  in  all  tissues,  at  all  ages,  and  in  all 
parts  of  the  body,  and  are  formed  of  cells 
which  are  more  or  less  like  those  of  nor- 
mal tissue  occurring  during  either  intra- 
uterine or  extra-uterine  life.  They  re- 
ceive their  blood-supply  by  connections 


Different  kinds  of  tumors  may  be  found 
in  the  same  organ.  It  is  even  possible 
for  a  cancer  and  a  sarcoma  to  exist  as 
independent  growths  in  the  same  person. 
Thus,  Coley  (Annals  of  Surgery,  Apr., 
'98)  describes  a  case  of  cancer  of  the 
breast  co-existing  with  sarcoma  of  the 
submaxillary  region.  Williams  has  col- 
lected 11  such  cases,  and  there  are  more 


Table  of  Mackoscopical  Diffeeences  Between  Benign  and 
Malignant  Tumors. 


Benign  Tumors. 
Are  homologous  and  typical. 
Are  rich  in  fibres  and  jjoor  in  cells. 
Grow  centrally  and  comparatively  slowly. 
Have  a  capsule. 
Are  usually  poor  in  blood-vessels,  except 

angioma. 
Are  usually  fair  in  consistence  and  dry, 

except  mj'xoraa. 
Seldom  ulcerate,  except  lipoma. 
May  grow  large  and  grow  upward. 


9.  May  be  primarily  multiple. 

10.  Do  not  recur  after  removal. 

11.  Give  no  metastasis. 

12.  No  cachexia. 

13.  May  kill  mechanically  by  weight,  press- 

ure, haemorrhage,  etc. 

14.  Prone  to  calcareous  infiltration  and  fatty 

degeneration. 

with  previously  existing  channels,  which 
develop  from  sprouts  formed  by  the  pro- 
liferating cells  of  the  old  blood-vessels. 
A  round-celled  infiltration  is  common. 
Division  of  cells  takes  place  mostly  by 
karyomitosis,  which  may  be  irregular  in 
character.  Tumors  can  usually  be  dif- 
ferentiated by  the  naked  eye  from  the 
surrounding  tissues,  but  the  infiltration 
is  sometimes  revealed  only  by  micro- 
scopical study. 

Tumors  may  vary  in  weight  up  to  165 
pounds  or  more.  Their  growth  may  be 
rapid  or  slow,  covering  a  period  of  many 
^•cars,  with  remissions  and  exacerbations. 


Malignant  Tumors. 

1.  Are  heterologous  and  atypical. 

2.  Are  poor  in  fibres  and  rich  in  cells. 

3.  Grow  peripherally  and  comparatively  fast. 

4.  Are  not  capsulated. 

5.  Are  rich  in  blood-vessels,  except  hard  can- 

cer. 

6.  Are  soft  and  juicy. 

7.  Often  ulcerate  in  tumor  itself. 

8.  Seldom  grow  large,  except  sarcoma  spring- 

ing from  bone.  Grow  principally  down- 
ward. 

9.  Not  primarily  multiple,  except  melanotic 

sarcoma. 

10.  Do  recur  after  removal. 

11.  May  give  metastasis. 

12.  Cancer  gives  a  cachexia,  especially  when 

the  metastasis  has  taken  place. 

13.  Kill  by  infiltration  and  destruction  of  the 

surrounding  tissues. 

14.  Prone  to  colloid  and  telangiectatic  changes. 


of  them  to  be  found  scattered  throughout 
medical  literature.  Lannois  and  Cour- 
mont  (Eev.  de  Med.,  '94)  give  an  inter- 
esting account  of  two  primary  cancers 
occurring  in  the  digestive  tract  of  the 
same  individual.  Tumors,  no  doubt, 
have  an  internal  secretion,  though  this 
secretion  is  of  no  use  to  the  system.  In 
rare  cases  a  neoplasm  may  secrete  one  of 
the  normal  juices  of  the  body;  for  ex- 
ample, a  tumor  of  the  liver  may  produce 
a  multiplication  of  the  bile-ducts  and 
biliary  tubes  which  are  capable  of  func- 
tionating, or  an  ovarian  tumor  may  form 
colloid    material.      Beyen    reported,    in 
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December,  1899,  to  one  of  the  sections  of 
the  College  of  Physicians  of  Philadel- 
phia, a  case  of  ovarian  cyst  associated 
with  undoubted  diabetes,  in  which  re- 
moval of  the  tumor  caused  a  disappear- 
ance of  the  glycosuria  and  other  diabetic 
symptoms. 

The  shape  of  a  tumor  is  influenced  by 
its  character,  method  of  growth,  situa- 
tion, mechanical  pressure,  etc.  Tumors 
may  appear  as  uniform  swellings,  flat 
tabular  swellings,  tubers,  nodes,  or  as 
fungoid,  polypoid,  papillomatous,  den- 
dritic, mushroom-like,  sessile,  pedun- 
culated, cauliflower-like  masses. 

When  tumors  are  deep-seated,  we 
have: — 

1.  Uniform  swelling:  (a)  glioma;  (b) 
lymphoma;  (c)  lymphangioma;  (d)  sar- 
coma; (e)  rhabdomyoma;  (f)  lympho- 
sarcoma. 

2.  Nodes  growing  centrally:  (a)  fi- 
broma; (&)  myoma;  (c)  myofibroma; 
(d)  myxoma;  (e)  adenoma;  (/)  osteoma; 
(g)  chondroma;  (h)  secondary  cancer  and 
sarcoma. 

3.  Nodes  growing  peripherally:  (a) 
primary  sarcoma;  (b)  primary  carcinoma. 

4.  Cysts:  (a)  retention;  (b)  extravasa- 
tion; (c)  exudation  [as  ovarian  and 
parovarian];  (d)  softening;  (e)  para- 
sitic;   (/)  dermoid. 

When  on  the  surface  they  appear  as: — 

1.  Flat  tabular  swelling:  (a)  keloid; 
(b)  angioma;  (c)  lymphangioma;  (d) 
squamous  epithelioma;  (e)  cholesteatoma; 
(/)  sarcoma  of  serous  membranes. 

2.  Tubers  (a  partly  projecting  node): 
(a)  osteoma;  (b)  chondroma;  (c)  osteo- 
chondroma;   (d)  giant-cell  sarcoma. 

3.  P'ungi  (fungus  ha?matoides):  (a) 
soft  cancer;  (b)  telangiectatic  sarcoma; 
(f)  cavernous  angioma. 

4.  Polyps:  (a)  myxoma;  (&)  soft  fi- 
broma; (c)  lipoma;  (d)  adenoma;  (e) 
sarcoma  of  serous  sacs. 

c- 


5.  Dendritic:  (a)  warts;  (6)  papilloma; 
(c)  epithelioma. 

6.  Papillffi:  (a)  horns;  (b)  corns;  [c) 
condyloma. 

It  is  at  times  impossible  from  micro- 
scopical study  alone  to  tell  a  sarcoma 
from  granulating  tissue.  In  one  well- 
known  case  the  ulcerating  area  of  a 
lipoma  was  diagnosed  as  malignant,  the 
leg  was  amputated,  and  death  resulted. 
We  cannot  always  distinguish  sarcoma, 
such  as  an  endothelioma,  from  a  cancer, 
an  adenocarcinoma  from  an  adenoma,  or 
an  adenoma  from  an  hyperplastic  gland- 
ular structure. 

Etiology. — 1.  A  first  group  of  tumors 
may  be  regarded  as  being  composed  of 
congenital  deposits  of  tissue  in  an  abnor- 
mal situation  or  of  rests  of  tissue  which 
do  not  disappear  in  the  course  of  devel- 
opment (Cohnheim's  theory).  These 
patches  are  usually  present  at  birth  and 
develop  in  later  life.  To  this  group  be- 
long many  varieties  of  osteoma,  chon- 
droma, angioma,  lipoma,  fibroma,  sar- 
coma, adenoma,  cysts,  and  teratoid  tu- 
mors. The  latter  may  originate  in  a 
transposition  of  tissue-cells,  in  the  im- 
plantation of  a  rudimentary  portion  of 
a  twin,  or  in  the  pathological  growth  of 
male  or  female  cells  of  generation. 

Osteoma  is,  for  tlie  most  part,  to  be 
explained  on  embryonal  grounds  (Colin- 
heim).  It  is  often  seen  as  an  e.\ostosis 
in  the  neighborhood  of  an  epiphysis  or 
as  an  ossification  of  some  cartilaginous 
"rest";  in  many  other  cases  it  is  the 
result  of  traumatic  osteoperiostitis,  or  of 
syphilis  or  rachitis. 

Chondroma  is  most  common  in  infancy 
and  childhood,  and  its  consideration  is 
practically  inseparable  from  that  of 
rickets.  Such  cartilaginous  tumors  as 
are  not  to  be  explained  as  expressions 
of  rachitis  are  to  be  regarded  as  inclu- 
sions, according  to  the  embryonal  theory 
of  Cohnheini.  Roswell  Park  (Amer. 
Jour.  Med.  Sci.,  May,  '98). 

2.  From  14  to  17  per  cent,  of  all  tu- 
18 
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mors  arise  after  an  injury,  though,  no 
doubt,  some  of  these  cases  owe  their  de- 
velopment to  the  irritation  by  the  trau- 
matism of  embryonal  rests  pre-existing 
in  the  body.  Out  of  one  hundred  and 
seventy  eases  of  sarcoma  collected  by 
Coley  (Annals  of  Surg.,  Sept.,  '97),  27 
per  cent,  gave  a  history  of  trauma;  in 
one  case  the  tumor  appeared  within  a 
week  after  the  injury.  Such  a  case  raises 
an  interesting  question  as  to  the  liability 
of  an  accident  insurance  company.  While 
Coroner's  Physician  of  Philadelphia  a 
body  came  to  me  for  autopsy  in  which 
there  was  doubt  as  to  whether  a  kick 
might  have  given  rise  to  a  cancer  of  the 
large  intestine  (Virchow's  theory). 

Analysis  of  714  cases,  embracing  be- 
nign and  malign  growths.  But  19  could 
with  more  or  less  certainty  be  traced  to 
an  antecedent  trauma.  If  the  "probable" 
cases  were  added  the  proportion  could  be 
placed  at  5  per  cent. 

Most  benign  growths  originated  with- 
out any  causal  connection  with  trauma. 
In  osteomas,  however,  no  less  than  40 
per  cent,  were  traceable  to  a  severe  in- 
jury;     yet    even    under    these    circum- 
stances the  underlying  cause  may  have 
been    an    osteomyelitis,    tubercular     or 
syphilitic,  or  even  an  attenuated  bacil- 
lary  infection.     Sarcoma  due  to  trauma 
is  represented  by  7  per  cent,  while  car- 
cinoma figures  with  but  1  per  cent.,  the 
injuries  having  never  been  of  a  severe 
nature.     Statistically,  traumatism  is  an 
etiological  factor  only  in  osteomas,  car- 
cinomas, and  sarcomas.    K.  Wurz   (Bei- 
trag  zur  klin.  Chir.,  B.  26,  H.  3,  1900). 
3.  Tumors  follow  inflammations,  espe- 
cially iilcers  which  have  resulted  in  ex- 
tensive cicatrization.     Thus,  an  epithe- 
lioma may  develop  from  lupus;  a  keloid, 
especially  in  the  colored  race,  from  a  scar; 
or  a  cancer  at  the  border  of  a  gastric 
ulcer.     Cancer  may  also  occitr  in  the 
floor  of  a  tubercvilous  or  syphilitic  gran- 
ulating area,  and  an  adenocarcinoma  in 
the  large  intestine   from   a   healing   or 
healed  typhoid  ulceration. 


Study  of  the  relation  of  traumatism 
to  malignant  growths  based  on  328  cases 
of  carcinoma  and  171  of  sarcoma  observed 
in  the  surgical  clinic  in  Munich  during 
the  last  five  years.  Of  the  328  cases  of 
carcinoma,  117  were  in  men  and  211  in 
women;  and  of  171  cases  of  sarcoma,  81 
were  in  men  and  90  in  women.  After  de- 
ducting tumors  of  the  mamma  and  geni- 
tal organs  there  were  108  tumors  in  men 
and  102  in  women.  In  the  carcinomata 
there  was  a  history  of  a  single  trauma 
92  times.  In  the  sarcomata  a  single 
trauma  was  noted  35  times,  and  32 
times  there  was  a  histoi-y  of  chronic  irri- 
tation (including  warts).  Some  cases 
of  single  trauma  seem  to  stand  in  doubt- 
ful relation  to  the  formation  of  the  tu- 
mor, but,  as  a  rule,  the  new  formation 
has  been  occasioned  by  injury.  Vir- 
chow's theory  of  the  high  percentage — 
25  per  cent,  for  single  trauma,  and  18 
per  cent,  for  continuous  irritation — is 
adopted.  Ziegler  (Miinch.  nied.  Woch., 
Nos.  27,  28,  '95). 

The  fundamental  phenomenon  underly- 
ing the  development  of  cancerous  or  other 
neoplasms  is  the  assumption  of  a  habit  of 
growth,  of  rapid  cell  division,  by  certain 
cells  independent  of  external  stimulus. 
In  man  chronic  irritation  of  moderate 
intensity  causes  a  proliferation  of  cells 
of  highly  organized  tissues  with  the  as- 
sumption of  an  embrj'onio  type,  and 
this  at  times  doubtless  passes  on  into 
cancer.  The  only  distinction  between  the 
inflammatory  and  cancerous  growths  is 
that  in  the  former  the  abnormal  growth 
ends  when  the  cause  of  irritation  is  re- 
moved, while  in  the  latter  the  cells  have 
gained  the  habit  of  unrestrained  growth 
from  frequent  and  rapid  multiplication 
in  a  somewhat  embryonic  state.  Among 
the  factors  which  may  possibly  be  con- 
cerned in  the  production  of  the  habit 
of  growth  are  increased  nutrition,  modi- 
fied nerve-control,  chronic  irritation,  and 
parasitic  action.  Parasites  may  be,  at 
most,  one  cause,  by  producing  chronic 
irritation.  After  the  climacteric,  when 
the  absorption  of  certain  components  of 
various  tissues  occurs,  other  portions 
receive  increased  nourishment;  and  espe- 
cially where  by  injury,  possibly  years 
previously,  a  certain  amount  of  in- 
stabilitv    has    already    been    introduced. 
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we  have  a  condition  particularly  favor- 
able to  irregular  and  sub-adult  cell- 
growth.  J.  G.  Adami  (Montreal  Med. 
Jour.,  Feb.,  '96). 

The  connection  between  cancer  and  in- 
jury is  not  an  immediate  one,  but  con- 
sists rather  of  an  unbroken  series  of 
morbid  phenomena,  each  of  which  is  de- 
pendent on  its  predecessor.  Berger 
(Viertelj.  f.  gericht.  Med.  v.  ofifentl. 
Sanitiits.,  xiv,  i,  '97). 

One  hundred  and  seventy  cases  of  sar- 
coma personally  examined  with  a  view 
to  determine  the  frequency  of  trauma  as 
an  exciting  cause.  Out  of  these,  46,  or 
27  per  cent.,  followed  injury;  18  of  these 
were  osteosarcoma  and  26  affected  the 
soft  parts.  The  sarcomas  were  round- 
celled  in  29  cases,  spindle-celled  in  5, 
melanotic  in  5,  cylindroma  in  1,  chondro- 
sarcoma in  2,  mixed  in  3,  and  doubtful 
in  2  cases. 

The  inter\'als  of  time  between  the  in- 
jury and  the  development  of  the  sarcoma 
were:  Within  a  week  in  8  cases;  from 
1  to  4  weeks  in  10  cases;  from  4  to  8 
weeks  in  6  cases;  from  2  to  G  months  in 
7  cases;  from  6  to  12  months  in  4  cases; 
i.e.,  24  out  of  the  40  cases  developed 
within  2  months  after  the  injury. 

The  nature  of  the  injuries  included 
blows,  falls,  contusions,  fractures,  sprains, 
lacerations,  bums,  shot  wound,  and 
abrasions. 

Assuming  that  sarcoma  is  due  to  an 
infectious  micro-organism  (which  is  not 
unlikely),  the  explanation  of  sarcoma 
following  injury  is  easy.  W.  B.  Colcy 
(Annals  of  Surg.,  May,  '98). 

Fibromata  are  usually  of  traumatic 
origin,  and,  if  careful  investigation  be 
made,  the  majority  will  be  found  to 
contain  minute  foreign  bodies,  such  as 
slivers,  splinters,  etc.,  which  have  sen-cd 
as  the  exciting  cause.  This  is  especially 
true  of  those  fibrous  tumors  found  about 
the  hands  and  feet. 

The  lipomata  find  their  explanation 
in  some  disturbance  of  nutrition  due  to 
faulty  innervation.  They  are  usually 
of  traumatic  origin.  The  injury  has 
usually  been  so  slight  and  so  long  past 
as  to  he  forgotten.  I.ipomata  are  fre- 
quently multiide.  and  then  uaiially  sym- 
metrionlly   placed,  and   such   distribution 


can  be  explained  only  through  the 
agency  of  the  nervous  system.  Roswell 
Park  (Amer.  Jour.  Med.  Sci.,  May,  '98). 

4.  The  fourth  group  consists  in  the 
overgrowth  of  some  constituent  of  the 
body  while  the  contiguous  tissue  is  un- 
dergoing senile  atrophy.  For  example, 
some  epitheliomata  which  occur  in  old 
age  are  due  to  the  fact  that  the  epithelial 
cells  have  not  lost  their  power  of  pro- 
liferation, while  the  connective  tissue  is 
undergoing  atrophy  and  seems  to  be  no 
longer  able  to  protect  the  tissues  under- 
neath from  the  ingrowth  of  the  epithe- 
lial cells. 

5.  Eibbert  believes  that  a  separation 
of  cells  or  a  group  of  cells  from  the  or- 
ganic (nervous)  control  of  the  tissues  in 
which  they  are  normally  found  is  the 
determining  factor  in  the  production  of 
a  tumor.  This  loss  of  control  may  take 
place  either  by  disturbances  in  intra- 
uterine development,  or,  later  on,  by  the 
influence  of  external  agents.  And  yet 
this  very  thing  freqiiently  occiirs  and  no 
tumor  develops,  but  rather  atrophy  of 
the  tissue.  A  portion  of  thyroid  gland 
introduced  into  the  breast  of  a  patient 
suffering  from  myxoma  gives  rise  to  a 
certain  amount  of  curative  action,  but 
the  piece  of  gland  inoculated  quickly 
atrophies  and  entirely  disappears. 

When  the  complexity  of  the  human 
l)ody  is  considered,  it  seems  surprising 
that  outgrowths  of  tissues  in  the  form 
of  tumors  are  of  so  infrequent  occurrence. 
Is  there  somewhere  in  the  nervous  cen- 
tres a  working  model  of  the  body,  which 
by  an  unkno^vn  force  is  so  controlled  that 
there  is  departure  from  the  normal  shape 
without  an  assignable  cause? 

6.  There  can  be  but  little  doubt  that 
some  varieties  of  tumors,  such  as  papil- 
loma and  cancers,  are  due  to  infecting 
agents  received  into  the  body  from  with- 
out. At  the  present  time  no  such  organ- 
ism has,   however,   been   demonstrattd. 
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IiTitation  alone  cannot  be  the  eau3e 
of  cancerous  tumors,  or  else  they  would 
occur  more  frequently.  Parasites  fre- 
quently cause  cell  proliferation  inde- 
pendent of  inflammatory  conditions,  as 
shown  by  the  lymphomata  of  typhoid 
and  the  enlarged  spleen  of  malaria,  a 
proliferation  analogous  in  general  feat- 
ures to  cancer;  they  produce  metastases 
as  does  cancer;  they  often  select  special 
cells  for  their  habitat,  as  blood-cells  in 
malaria,  multinuclear  leprosy  cells  in 
leprosy,  and  giant  cells  in  tuberculosis, 
while  the  hypothetical  cancer  parasite 
may  equally  well  choose  epithelium. 
Finally,  certain  parasites,  coccidia,  cause 
in  the  bile-ducts  of  rabbits  an  increase 
of  epithelial  and  fibrous  tissue  closely 
resembling  malignant  adenoma  of  the 
rectum.  C.  F.  Martin  (Montreal  Med. 
Jour.,  Feb.,  '96). 

In    reviewing    the    present    state    of 
knowledge  as  to  the  etiology  of  cancer 
the  following  propositions  are  advanced: 
That  in  malignant  growths  of  men  and 
animals  certain   extraneous  bodies   may 
be   found   within   the  protoplasm   of   the 
cell.     These  bodies  are  identical  morpho- 
logically    with     the     so-called     coccidia 
found  by  various  authors  in  the  cells  of 
epitheliomata  and  sarcomata.     They  are 
blastomycetes,  and  resist  acids   and   al- 
kalies just  as  these  parasites  do.     They 
are  found  in  malignant  growths  only  and 
in  no  other  pathological  growth.     They 
are  generally  seen  at  the  growing  edge 
of  a  new  growth,  not  in  the  centre,  and 
only     exceptionally    in    the    cell-nuclei. 
They  react  to  special  methods  of  stain- 
ing, and  may  be  obtained  in  pure  cult- 
ures  from   the   malignant  neoplasms   of 
men  and  animals.    The  lower  mammalia 
(guinea-pigs,     rabbits)     are     more     sus- 
ceptible to  inoculation  with  these  blasto- 
mycetes than  the  higher   (dogs).     Thus, 
while  certain  blastomycetes  in  the  lower 
classes  give  rise  to  generalized  lesions,  in 
the  higher  mammalia  the  lesions  are  lo- 
calized.    These  lesions   have   essentially 
neo-productive      and      noninflammatory 
characters.     The  question  of  the  etiology 
of  cancer  can  be  resolved  only  when  the 
blastomycetes    isolated    from    malignant 
tumors  of  animals  of  one  species  repro- 
duce in  animals  of  the  same  species  the 


same  malignant  growths,  Roncali  (Supp. 
al  Policlin.,  Oct.  31,  '96). 

All  the  so-called  parasites  which  have, 
up  to  the  present,  been  described  as  oc- 
curring in  cancers  are  susceptible  of  ex- 
planation as  degenerations  of  one  or  all 
of  the  constituents  of  tumor-cells  or  as 
metamorphosis  of  their  secretion.  H.  J. 
Stiles  (Lancet,  Feb.  27,  '97). 

The  following  deductions  may  be  made 
from  personal  observations  and  experi- 
ments :  — 

1.  That  in  cancers  there  are  certain 
intracellular  bodies  (which  may  also  be 
found  rarely  outside  the  cells)  which  are 
neither  parts  of  the  cell  structure  nor 
any  known  degenerative  change,  and 
which  are  only  found  In  cancer;  and 
that  they  are  only  found  at  the  periphery 
of  the  growing  parts  of  a  cancer,  and  not 
in  the  degenerated  parts,  and  that  these 
bodies  have  distinctive  microehemical  re- 
actions. 

2.  That  there  are  certain  cancers, 
which  occur  rarely,  in  which  these  bodies 
are  present  in  enormous  numbers. 

3.  That  by  the  use  of  appropriate 
means  these  bodies  can  be  isolated  and 
cultivated  outside  the  body. 

4.  That  these  cultures,  when  intro- 
duced into  certain  animals,  can  cause 
death,  with  the  production  of  tumors,  so 
far  of  endothelial  origin;  and  that  pure 
cultures  can  be  made  from  these  tumors 
which,  if  inoculated  into  suitable  ani- 
mals, will  produce  again  similar  growths. 
H.  G.  Plimmer  (Practitioner,  Apr.,  '99). 

Tumors  may  be  considered  as  being 
derived:  — 

1.  From  embryonic  cell  "rests,"  which 
have  for  a  shorter  or  longer  period  re- 
mained latent  in  one  or  other  tissue  and 
then  have  taken  upon  themselves  a  rapid 
proliferation,  leading  to  tumor-formation. 

2.  From  the  mother-cells  of  a  tissue 
which,  remaining  undifTerentiated,  but 
capable  of  active  proliferations  through- 
out life,  now  assume  excessive  prolifera- 
tive powers,  their  daughter-cells  retaining 
to  a  greater  or  less  extent  the  characters 
and  the  properties  of  the  mother-cells, 

3.  From  differentiated  cells  which,  re- 
verting to  a  simpler,  more  embryonic 
type,  with  this  reversion  gain  the  capac- 


m- 


'(\ 

2  -: 


VJ^i'J'"' 


^0 


mm  f ' 


^^/^ 


■V'^"'-?' 

V 


8  ^.^- 


I '  9 


-i:^^ 


10 


'I      11 


K   T?  ^, 


12 


],  Fibroma.  2,  Chondroma  (after  Ziegler).  3,  Cavernous  angioma  of  the  liver. 
4,  Myoma.  5,  Glioma  of  the  brain.  G,  Giant-celled  sarcoma.  7,  Spindle-celled  sarcoma. 
8,  Endothelioma  of  the  pia  mater.  !),  Adenoma.  10,  Cancer.  11,  Epithelioma  with  an 
epithelial  pearl.     12,  Myxomatous  cancer. 
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ity  for  active  and  excessive  proliferation. 
.J.  G.  Adami  (Jacobi  Festschrift;  Phila. 
Med.  Jour.,  May  20,  1900). 

We  can  only  say  that,  for  the  develop- 
ment of  a  tumor,  inherited  and  acquired 
characteristics  of  certain  cells  and  groups 
of  cells  show  a  tendency  to  increased 
activity,  with  the  formation  of  atypical 
tissue. 

Classification  of  Tumors.  — ■  Tumors 
should  he  investigated  in  the  same  man- 
ner as  the  botanist  studies  plants:  by 
groups,  genera,  species,  and  varieties. 
This  method  of  procedure  has  been  best 
elaborated  by  J.  Bland  Sutton,  in  his 
work  on  tumors,  innocent  and  malig- 
nant, and  the  arrangement  herein  fol- 

I.   Conxecti\t:- 
Genera. 

1.  Lipomata.    (fatty    tumors).      (The    word 

lipoma  is  not  to  be  confused  with  lip- 
aemia,  the  latter  word  meaning  fat  in 
the  blood.) 

2.  Chondromata  (cartilaginous  tumors). 

3.  Osteomata  (osseous  tumors). 


4.  Odontcmata  (tooth-tumors). 


5.  Fibromata   (fibrous  tumors). 


C.  Myxoniata. 

7.  Glion)ata   (nouropliar  tumors). 

8.  Sarcomata.     These  tumors  are   made  up 

of  embr>'onal  connective  tissue. 


lowed  is  based  largely  upon  his  classifica- 
tion as  there  given. 

According  to  Sutton,  tumors  are  con- 
veniently arranged  into  four  main 
I  groups,  each  group  containing  several 
genera,  each  genus  having  one  or  more 
species,  each  species  being  divisible,  in 
turn,  into  one  or  more  varieties.  The 
groups  and  genera  are  based  on  their  mi- 
croscopical and  embryonal  appearances, 
while  the  species  usually  represent  their 
situation  in  the  body  or  some  striking 
characteristic. 

The  groups  are:  I.  Connective-tissue 
tumors.  II.  Epithelial  tumors.  III. 
Dermoids.  IV.  Cysts.  Subgroup:  pseu- 
docysts. 

Tissue  Tumors. 

Species. 

1.  Subcutaneous.     2.  Subserous.    3.  Subsj'no- 

vial.     4.  Submucous.     5.  Intermuscular. 

6.    Intramuscular.      7.    Periosteal.      8. 

Meningeal. 

1.  Chondromata.     2.  Ecehondroses.     3.  Loose 

cartilages  in  joints. 
1.  Osteophytes.     2.  Enostoses.     3.  Exostoses. 

4.  Periosteal  exostoses.  5.  Parosteal  os- 
teoma. 6.  Disconnected  osteoma.  7. 
Heteroplastic  osteoma. 

1.  Epithelial  odontome,  from  the  enamel  or- 
gan. 2.  Follicular  odontome.  3.  Fibrous 
odontome.  4.  Cementome.  .5.  Com- 
pound follicular  odontome.  (2,  3,  4,  and 
5  are  from  the  tooth-follicle.)  6.  Ra- 
dicular odontome;  from  the  papilla.  7. 
Composite  odontome;  from  the  whole 
germ. 

1.  Simple  fibromata.  2.  Molluscum  fibrosum 
(include  here  keloid).  3.  Neurofibro- 
ma ta. 

1.  Nasal  and  aural  polypi.  2.  Cutaneous 
myxomata.     3.   Xeuromyxomata. 

Found  in  brain,  cord,  and  retina. 

1.  Round-celled  sarcoma  (small  and  large). 
2.  Lymphosarcoma.  3.  Spindle-celled 
sarcoma  (small  and  large).    4.  Alveolar. 

5.  Melanotic. 

The  relative  malignancy  of  the  sarcomata  is 
as  follows:  1st.  Lymphosarcoma;  small, 
round-cclle<I  sarconiat;i  ;  melanotic,  spin- 
dle-celled  myosarcoma;  spindle -celled 
chondrosiireoma  ;  nivcloid  sarcoma. 
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Genera. 
9.  Myelomata,  usually  known  as  myeloid,  or 
giant-celled,  sarcoma.  Eed  marrow  as 
a  tissue  is  as  distinct  as  adipose,  myx- 
omatous, or  fibrous  tissue,  and  is  en- 
titled to  be  placed  in  a  separate  genus 
by  itself.  (Edinburgh  Med.  Jour., 
Feb.,  '97). 

10.  Psammoma   endothelioma.      Ziegler   con- 

siders it  probably  advisable  to  class 
this  among  the  epithelial  tumors  not- 
withstanding the  fact  that  the  cells  of 
the  pericardium,  pleura,  blood-vessels, 
etc.,  arise  from  the  mesoderm. 

11.  Mj'omata   (muscle-tumors). 


Species. 


12.  Neuromata  (tumors  on  nerves). 

13.  Angiomata    (tumors  composed   of  blood- 

vessels) . 

14.  Lymphangiomata    (tumors   of   lymphatic 

vessels). 


1.  Leiomyomata  (rhabdomyomata,  consid- 
ered by  Sutton  as  a  variety  of  the 
spindle-celled  sarcoma).  Met  with  in 
the  uterus,  broad  ligament,  ovary, 
ovarian  ligament,  round  ligament  of  the 
uterus,  vagina,  oesophagus,  stomach, 
intestine,  scrotum,  skin,  bladder,  and 
prostate. 

1.  Neurofibromata.  2.  Plexiform  neuromata. 
3.  Traumatic  neuroma. 

1.  Simple  njEvus.  2.  Cavernous  niEvus.  3. 
Plexiform  angioma. 

1.  Lymphatic  nsevus.  2.  Cavernous  lymphan- 
gioma.    3.  Lymphatic  cyst. 


1.  Papillomata. 

2.  Cutaneous  horns. 

3.  Epithelioma. 

4.  Adenoma. 


6.  Carcinoma   (cancer). 


Genera. 

1.  Sequestration  dermoids. 

2.  Tubulo-dermoids. 

3.  Ovarian  dermoids. 

4.  Dermoid  patches. 


1.  Retention  cysts 


II.    Epitiielial  Tumors. 

Species. 
1.  Skin   warts.     2.   Villous  papillomata.     3. 

Intracystic  warts.     4.  Psammomata. 
1.  Sebaceous  horns.    2.  Wart  horns.    3.  Cica- 
tricial horns.    4.  Nail  horns. 
Epithelioma. 
1.  Mammary.     2.  Sebaceous.     3.  Thyroid.     4. 

Pituitary.    6.  Prostatic.    6.  Parotid.    7. 

Hepatic.      8.    Renal.      9.    Ovarian.      10. 

Testicular.     11.  Gastric.     12.  Intestinal. 

13.  Fallopian.     14.  Uterine. 
1.  Mammary.     2.  Sebaceous.     3.  Thyroid.     4. 

Prostatic.     5.    Parotid.      6.   Pancreatic. 

7.  Hepatic.     8.  Renal.     9.  Ovarian.   10. 

Testicular.     11.  Gastric.     12.  Intestinal. 

13.  Fallopian.     14.  Uterine. 

III.   Dermoids. 


IV.   Cysts. 

Species. 
1.  Hydrometra.    2.  Hydrosalpinx.    3.  Hydro- 
nephrosis.    4.   Hydrocholecyst. 
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2.  Tubulo-cvsts. 


3.  Hydroceles. 


4.  Gland-cysts. 


Species. 

1.  Vitello-intestinal.  2.  Allantoic  (urachal). 
3.  Paroophoritic.  4.  Parovarian.  5. 
Cysts  of  Gartner's  duct.  6.  Cystic  dis- 
ease of  testis.  7.  Encysted  hydrocele  of 
testis.     8.  Cysts  of  Miiller's  duct. 

1.  Of  the  tunica  vaginalis.  2.  Of  the  canal 
of  Niick.  3.  Of  the  ovary.  4.  Of  the 
neck. 

1.  Ranulee.  2.  Pancreatic  cysts.  3.  Chyle- 
cysts.     4.  Dacryops. 


There  are  conditions  often  classed  as  cysts  which  are  arranged  in  a  subgroup  entitled 


PSEUDO-CYSTS:  — 

1.  Diverticula. 


2.  BursiE. 

3.  Neural  cysts. 


I.  Connective-Tissue  Tumors. 

Lipomata. — Lipomata  most  frequently 
grow  in  those  situations  where  fat  is  nor- 
mally present,  exceptions  being  found, 
as  in  the  brain  and  the  submucous  tissue 
of  the  intestine.  They  may  be  single  or 
multiple,  and  frequently  reacli  a  large 
size,  weighing  at  times  as  much  as  100 
pounds.  Even  in  marked  emaciation  a 
fatty  tumor  does  not  show  the  atrophy 
which  one  would  naturally  expect.  An 
hereditary  tendency  is  sometimes  noticed. 
L'lceration  often  takes  place  at  a  point 
opposite  the  entrance  of  the  blood-ves- 
sels, and  pyogenic  micro-organisms  may 
gain  access  to  the  body  by  this  means. 
There  is  often  a  history  of  a  blow  or  of 
irritation  to  account  for  the  development 
of  these  tumors. 

Macroscopically,  lipomata  are  com- 
posed of  adipose  tissue,  and  appear  as 
rounded,  lobulatcd,  capsulatcd  masses. 
They  may  be  pedunculated.  Septa  con- 
taining the  blood-vessels  run  from  the 
capsule,  dividing  the  tumor  into  lobules. 
They  frequently  undergo  myxomatous 
degeneration,  and  show  calcareous  infil- 
tration.    Unless  irritation  has  occurred, 


1.  Intestinal.     2.  Vesical.     3.  Pharyngeal.     4. 

Esophageal.     5.  Tracheal.     6.  Synovial. 

7.  Meningeal. 
Bursa. 
1.  Hydrocephalus.      2.    Hydrocele    of    fourth 

ventricle.     3.  Meningocele  (cranial).    4. 

Spina  bifida. 
Hydatids. 

lipomata  are  movable  within  their  cap- 
sule. Care  must  be  taken  not  to  mistake 
this  class  of  tumors  for  cysts,  especially 
if  they  are  situated  upon  the  head.  The 
sucking  cushions  of  the  cheek  in  ema- 
ciated children  sometimes  stand  out 
prominently  and  may  be  mistaken  for 
lipomata.  Madelung  ("Ueber  den  Fet- 
thals,"  Langenbeck's  Arch.,  vol.  sxxvii, 
'88)  has  observed  in  males  a  rare  nodular 
and  infiltrating  lipomatous  condition  in 
the  neck  (fatty  neck). 

On  the  palm  of  the  hand,  where  they 
are  usually  congenital,  they  may  simulate 
a  ganglion.  Lipoma  of  the  palm  or  in 
other  situations  may  be  distinguished 
from  a  fluid  collection  by  spraying  ether 
over  the  part.  In  case  of  lipoma  the  fatty 
matter  will  become  solidified  by  the  cool- 
ing process.  In  a  recent  post-mortem 
the  writer  found  that  the  surgeon  had 
mistaken  some  small  lipomatous  masses 
in  the  inguinal  canal  for  the  omentum, 
and  had  reduced  the  sac  of  the  her- 
nia, believing  it  to  be  bowel.  Persons 
have  worn  trusses  for  years,  thinking 
that  they  had  hernia,  where  the  masses 
were    only    fat.      The    appendices    epi- 
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ploicffi  when  markedly  enlarged  may  be 
considered  to  be  lipomata.  Microscop- 
ically the  tissue  looks  like  ordinary  fatty 
tissue,  but  the  full-formed  cells  are  rather 
larger,  and  numerous  smaller  connective- 
tissue  cells  are  found,  containing,  as  yet, 
little  or  no  fat.  The  cells  are  frequently 
polyhedral  from  pressure. 

Chondromata. — Chondromata,  or  en- 
chondromata,  are  tumors  which  are 
chiefly  made  up  of  cartilaginous  tissue. 
Connective  tissue  usually  covers  their 
surface  (perichondrium)  and  forms  pene- 
trating bands  in  which  the  blood-vessels 
are  to  be  found.  They  usually  develop 
in  those  situations  where  cartilage  is  nor- 
mally to  be  seen,  but  they  also  occur  in 
those  situations  where  one  normally  does 
not  expect  to  find  cartilage,  as  in  the 
testicle  and  the  parotid.  Sutton  (Prac- 
titioner, Nov.,  '97)  states  that  chondro- 
mata are  fifty  times  as  frequent  in  the 
parotid  gland  as  in  the  submaxillary.  No 
case  has  been  described  in  the  pancreas. 
In  bones  they  usually  originate  in  the 
periosteum  and  the  marrow,  though  they 
often  spring  from  remnants  of  cartilag- 
inous tissue  which  have  not  been  con- 
verted into  bone.  In  one  of  my  cases  the 
tumor  grew  from  the  pelvis,  and  reached 
the  size  of  a  fcetal  head,  the  cartilage  be- 
ing almost  as  pure  as  that  seen  in  a  joint. 
The  blood-supply,  however,  was  poor. 
These  tumors  often  appear  multiple 
upon  the  hands  and  feet.  The  variety  of 
cartilage  is  usually  hyaline.  Microscop- 
ically some  of  the  cells  are  capsulated, 
while  others  are  oval,  polyhedral,  or 
spindle-shaped.  They  are  very  irregu- 
larly distributed,  and  assume  different 
forms  in  the  same  tumor.  Chondromata 
which  develop  from  previously  existing 
cartilaginous  tissue  are  often  spoken  of 
as  ecchondroses.  The  cells  undergo  fatty 
degeneration,  myxomatous  change,  calci- 
fication, and  ossification.     Yirchow  has 


described,  in  the  middle  line  of  the  clivus 
in  the  region  of  the  spheno-occipital 
articulation,  small  tumors  containing 
cartilage,  which  are  either  found  under 
the  dura  or  break  their  way  through  into 
the  arachnoid  and  pia. 

Osteomata. — Osteomata  are  composed 
of  tissues  more  or  less  resembling  bone 
in  their  microscopical  structure.  Inter- 
mediary forms  are  known  as  of  the  com- 
pact variety.  When  very  dense,  they  are 
spoken  of  as  eburnated;  when  loose  in 
structure,  as  spongy  or  medullary  osteo- 
mata. They  are  usually  found  in  the 
neighborhood  of  bone,  but  may  occur  as 
heteroplastic  growths:  i.e.,  in  those  situ- 
ations, as  in  the  lung,  where  no  bone  is 
normally  found.  Osteophytes  are  spicu- 
lated  processes  usually  attached  to  bones, 
but  are  also  found  elsewhere,  as  in  the 
falx  cerebri,  where  they  are  quite  com- 
mon and  are  due  to  an  internal  ossifying 
pachymeningitis.  More  extensive  and 
more  tumor-like  roughened  prolonga- 
tions from  bones  are  spoken  of  as  ex- 
ostoses; circumscribed  patches  within 
the  bone  are  called  enostoses;  periosteal 
exostoses,  when  in  the  periosteum,  but 
separated  from  the  bone;  are  named 
parosteal  osteomata,  when  near  the  bone 
and  disconnected;  osteoma  when  still 
farther  away. 

In  the  eburnated  variety  the  growths 
may  be  single  or  multiple,  and  are  found 
especially  in  the  flat  bones  of  the  skull. 
The  lamellae  follow  the  outline  of  the 
tumor,  and  contain  no  blood-vessels  or 
Haversian  canals,  though  narrow  cana- 
liculi  are  found.  The  compact  osteoma 
may  be  found  in  the  meninges  of  the 
brain,  in  the  choroid  of  the  eye,  in  the 
pericardium,  etc.  The  vessels  and  Ha- 
versian canals  run  at  right  angles  to  the 
long  axis  of  the  bone.  In  the  spongy 
form  Haversian  systems  are  seen,  and  the 
character  of  the  growth  is  like  that  seen 


TUMORS.     ODONTOMATA.     FIBROMATA.     KELOIDS.     MYXOMATA. 


281 


on  the  extremities  of  the  long  bones. 
They  assume  the  greatest  variety  of 
forms,  and  combine  as  osteofibroma, 
osteochondroma,  osteochondrosarcoma, 
and  osteosarcoma.  AVhen  combined  with 
sarcomata,  they  may  give  metastasis, 
which  sometimes  even  appear  on  the 
slvin.  The  continuous  exercise  of  a  mus- 
cle, as  by  drilling  with  the  gun,  or  in 
horseback-riding,  may  give  rise  to  osseous 
formations  in  the  muscle.  Myositis  os- 
sificans is  a  peculiar  progressive  disturb- 
ance of  the  muscular  connective  tissue 
occurring  in  early  youth. 

Odontomata. — These  tumors  have  been 
but  little  studied  and  are  often  classed 
among  the  osteomata  or  dermoids.  They 
are  made  up  of  dental  tissues  in  different 
amounts  and  in  different  degrees  of  de- 
velopment. Thus,  there  may  be  teeth- 
germs  other  than  these  normally  to  be 
developed,  and  these  may  undergo  pro- 
liferative changes  in  any  of  their  com- 
ponent parts.  A  tooth  may  grow  upward 
into  the  antrum  of  Highmore  and  there 
develop  into  an  odontoma.  These  tumors 
are  rarely  diagnosed  before  operation, 
and  unnecessarily  severe  operations,  as 
excising  a  portion  of  the  mandible,  are 
sometimes  practiced  where  mere  removal 
of  the  tooth  or  enucleation  of  the  tumor 
is  all  that  is  required  for  their  cure,  as 
they  are  not  malignant.  Odontomata  are 
found  in  early  adult  life.  They  also 
occur  in  the  lower  animals,  as  in  the 
horse. 

Fibromata. — Fibromata  are  composed 
of  connective  tissue;  if  rich  in  cells,  they 
are  spoken  of  as  soft,  and  scrapings  show 
spindle-formed  cells;  if  made  up  largely 
of  bundles  of  fibrils,  they  are  called  hard. 
They  occur  as  nodular,  capsulated  tu- 
mors, sharply  defined  from  the  surround- 
ing tissues,  and  are  especially  common  in 
the  colored  race.  They  may  assume  the 
form   of  polyps  or  papillomata  at   the 


junction  of  epithelial  and  mucous  sur- 
faces, as  in  the  vagina.  On  section  the 
larger  nodes  are  white  and  glistening,  and 
are  seen  to  be  made  up  of  smaller  nodes 
arranged  concentrically;  cutting  gives 
rise  to  a  peculiar,  creaking  noise.  Fibrous 
tissue  is  widely  distributed  throughout 
the  body;  hence,  as  would  be  expected 
a  priori,  these  tumors  occur  in  the  most 
diverse  situations.  In  the  breast  the  peri- 
canalicular variety  is  often  found.  They 
are  frequently  multiple,  especially  in  the 
uterus  and  the  skin,  and  stain  well  with 
pierocarmin.  Areas  of  softening  often 
occur,  due  to  fatty  degeneration,  myx- 
omatous changes,  etc.  They  sometimes 
show  dilated  blood-vessels  and  lymph- 
channels,  and  in  the  uterus  are  pecul- 
iarly liable  to  imdergo  calcareous  infil- 
tration. In  the  uterus  they  are  often 
combined  with  myoma.  Elephantiasis, 
though  attended  with  much  overgrowth 
of  fibrous  tissue,  should  not  be  classed 
here,  as  it  is  due  to  the  mechanical  ob- 
struction of  the  lymph-channels. 

Keloids. — These  are  peculiarly  dense 
forms  of  fibromata,  and  most  often  fol- 
low wounds,  sometimes  so  small  as  to 
have  escaped  notice.  They  are  sometimes 
very  troublesome  on  the  face,  neck,  and 
breast  of  colored  persons.  They  are  also 
seen  in  the  spleen.  Extensive  thicken- 
ings of  the  serous  membranes,  such  as 
the  pleura,  are  the  remnants  of  old  in- 
flammatory lesions. 

Myxomata. — These  tumors  are  largely 
composed  of  mucoid  tissue.  The  cells 
are  branched  and  irregular,  their  pro- 
longations interweaving  the  one  with  the 
other.  On  section  the  surface  is  more 
or  less  transparent  and  the  blood-vessels 
can  be  seen  beneath  the  surface.  Myx- 
omatous fluid  coagulates  upon  the  addi- 
tion of  water.  These  tumors  are  never 
composed  entirely  of  myxomatous  tissue, 
as  they  must  have  a  frame-work  upon 
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which  to  be  formed.  The  best-known 
varieties  are  fibromyxoma,  lipomyxoma, 
chondromyxoma,  and  myxosarcoma.  Fi- 
brous, fatty,  cartilaginous,  and  sarcoma- 
tous tissue  may  undergo  myxomatous  de- 
generation. Myxoeliondromata  are  espe- 
cially common  in  the  parotid. 

Gliomata.  —  Glioma  and  ganglionar 
neuroglioma,  though  of  epithelial  origin, 
are  classified  among  the  connective-tis- 
sue tumors.  In  one  of  my  cases  at  Elwyn, 
of  a  cerebral  glioma,  careful  inspection 
revealed  only  a  local  swelling,  flattening, 
increase  in  size  of  the  convolutions,  and 
slight  difference  in  color,  and  the  tumor 
was  distinguished  from  the  healthy  cere- 
bral structures  with  the  greatest  diffi- 
culty. Microscopically  gliomata  are  com- 
posed of  neuroglia,  the  cells  giving  o£E 
delicate  fibres,  which  interlace  the  one 
with  the  other,  the  cells,  which  assume 
a  large  variety  of  shapes,  having  one  or 
more  nuclei.  If  the  amount  of  blood 
contained  in  the  dilated  blood-vessels  is 
large,  they  have  a  reddish  color  and  softer 
consistency.  Ganglionar  neurogliomata 
are  made  up  of  hypertrophic  neuroglia, 
ganglionar  cells,  and  nerve-fibres.  They 
form  striking  pictures  under  the  micro- 
scope, and  must  be  looked  upon  as  due 
to  developmental  errors  occurring  in  ex- 
tra-uterine life. 

Sarcomata. — The  cells  in  sarcomata  re- 
semble those  seen  in  embryonal  tissue, 
and  greatly  predominate,  both  in  number 
and  relatively  in  size,  over  the  intercel- 
lular substance.  They  start  either  in 
those  situations  where  we  normally  have 
connective  tissue;  in  tumors  of  con- 
nective-tissue origin,  such  as  fibroma, 
chondroma,  etc.;  in  the  uterine  decidua, 
or  in  dermoids.  Sarcomata  are  rare  in 
the  liver,  intestinal  tract,  uterus,  and 
lungs.  Degenerative  changes  are  com- 
mon. We  may  recognize  three  groups: 
1.  Those  composed  of  conglomerations 


of  ordinary  cells,  not  arranged  in  any 
special  order  or  possessing  any  peculiar 
characteristics.  2.  The  cells  are  so  ar- 
ranged as  to  resemble  cancerous  tumors. 
3.  The  cells,  matrix,  or  vessels  possess 
certain  inherent  characteristics  which 
give  rise  to  visible  peculiarities.  In  the 
first  group  belong  the  small-celled  and 
large-celled  sarcomata,  lymphosarcoma, 
small  spindle-celled  and  large  spindle- 
celled  sarcomata,  and  polymorphous 
forms,  such  as  the  oat-seed-like  variety 
of  Hamilton.  Giant-celled  sarcomata 
are  classed  as  a  separate  genus  under  mye- 
lomata. The  second  group  consists  of 
the  alveolar  sarcoma,  the  tubular  sar- 
coma, and  the  endotheliomata.  The  lat- 
ter tumors  are  found  in  the  coverings  of 
the  brain,  pleura,  periosteum,  pericar- 
dium, breast,  and  skin.  They  combine 
at  times  with  angiomata.  In  the  third 
group  we  have  pigmented  cells,  melano- 
sarcoma,  and  chloroma.  In  psammona 
there  is  a  deposit  of  sand. 

Lanz  (Deut.  med.  Woch.,  No.  20,  '99) 
has  shown  that  the  introduction  of  mel- 
anosarcomatoiis  tissue  into  the  spleen  of 
a  guinea-pig  is  attended  in  six  weeks  with 
the  production  of  pigmented  cells  in  the 
skin  and  various  other  organs  of  the 
animal  experimented  upon. 

Myelomata.  —  Myelomata  arise  from 
the  red  marrow  of  cancellous  bone,  and 
are  especially  liable  to  occur  in  those 
situations  and  periods  of  life  where  it 
is  present  in  the  largest  quantities.  Ow- 
ing to  its  great  vascularity,  its  cut  sur- 
face looks  like  fresh  liver.  Microscop- 
ically the  giant  cells  predominate,  though 
round  and  spindle  cells  may  be  present 
in  considerable  numbers.  The  tibia  is 
the  bone  most  frequently  affected,  usu- 
ally in  its  upper  position,  while  the  radius 
is  attacked  but  one-fifth  as  often.  Of  the 
bones  of  the  head,  the  jaws  alone  are  af- 
fected.    The  disease  usuallv  occurs  be- 
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fore  the  25th  year,  and  metastasis  is  rare. 
The  neoplasms  sometimes  weigh  from  30 
to  40  pounds,  and,  though  rare,  form 
such  striking  specimens  that  few  mu- 
seums are  without  a  goodly  number  of 
them  upon  their  shelves.  Thorough 
enucleation  or  high  amputation  will 
often  result  in  permanent  cure. 

Myomata. — Unstriped  muscular  fibres 
go  to  make  up  the  tissue  of  a  myoma, 
and  the  tumor  is  then  called  leiomyoma 
by  those  who  designate  tumors  composed 
of  striped  muscular  tissue  as  rhabdo- 
myomata.  These  tumors  are,  however, 
better  classed  among  the  sarcomata. 
They  are  widely  distributed  throughout 
the  body,  and  are  usually  combined  with 
fibrous  tissue.  In  the  uterus  they  may 
be  situated  beneath  the  peritoneum 
within  the  uterine  wall,  and  beneath  the 
mucous  membrane,  and  are  called,  re- 
spectively, subserous,  intramural,  and 
submucous  myomata.  They  occur  also 
in  the  adnexa  and  ligaments  around  the 
uterus,  in  the  intestinal  tract,  scrotum, 
skin,  bladder,  and  prostate.  Microscop- 
ically the  fascicular  bands  of  muscular 
tissue  are  cut  at  all  angles,  and  give  a 
most  varied  appearance  to  the  field,  re- 
sembling here  a  spindle-celled  sarcoma 
and  there  the  cells  of  a  fibroma.  They 
undergo  mucoid  degeneration,  fatty  met- 
amorphosis, telangiectatic  changes,  cal- 
cification, septic  infection,  etc.  Death 
may  ensue  through  hsemorrhage,  me- 
chanical effects,  pregnancy,  or  peritonitis. 
To  the  touch  they  feel  like  a  pregnant 
uterus.  A  gynecologist  once  sent  me  a 
specimen  which  he  had  removed  at  an 
operation,  and  said  he  waited  until 
he  was  alone  before  venturing  to  see 
whether  or  not  he  had  made  an  error  of 
diagnosis.  At  the  menopause  they  usu- 
ally cease  growing,  and  for  this  reason 
oophorectomy  is  often  practiced  with 
benefit. 


Neurofibroma,  Plexiform  Neuroma, 
and  Amputation  Neuroma.  —  Neurofi- 
broma may  develop  as  an  overgrowth  of 
the  endoneurium,  the  perineurium,  or 
even  the  epineurium. 

Multiple  neuromata  of  the  skin  are 
known  as  molluscum  fibrosum.  Over 
2000  of  these  small  tumors  may  exist 
along  the  course  of  the  different  nerves 
involved. 

Plexiform  neuroma  shows  tortuosity 
and  increase  in  size  of  the  nerve-bundles. 
The  classical  case  of  Bruns  in  his  Bei- 
trage  z.  klin.  Chir.,  vol.  viii,  '91,  occurred 
on  the  back  of  a  youth  aged  19  years. 

Neuromata  appear  on  the  ends  of 
nerves  after  injury,  especially  after  am- 
putations. They  may  reach  the  size  of 
a  cherry,  and  are  often  so  painful  as  to 
demand  resection  or  reamputation  of  the 
limb  in  which  they  occur.  They  are 
composed  of  connective  tissue  and  out- 
growths of  the  ends  of  the  axis-cylinders. 

Angiomata  and  Lymphangiomata. — 
Angiomata,  popularly  spoken  of  as 
strawberry  patches,  consist  in  a  dilata- 
tion and  the  reproduction  of  new  blood- 
vessels, the  whole  growing  so  as  to  give 
rise  to  a  reddish  and  but  slightly  ele- 
vated tumor.  Lymphangiomata  show  a 
similar  dilatation  of  the  lymphatics. 
They  are  most  frequently  congenital, 
though  their  growth  takes  place  in  later 
life.  A  careful  examination  of  the  face 
and  neck  will  often  reveal  a  slightly  ele- 
vated reddish  point,  with  three  or  four 
zigzag  and  overdilated  capillaries.  'WHien 
in  this  stage  they  are  easily  destroyed. 
Later  they  undergo  proliferative  changes 
and  extend  in  area.  When  once  started, 
they  may  involve  as  much  as  half  the 
face  and  neck  and  give  rise  to  consider- 
able disfigurement.  They  are  composed 
of  capillaries  and  veins,  proliferation  of 
the  arteries  not  taking  place. 

Mibelli    (Arch.   f.   Dermat.,   vol.   xlv, 
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p.  357)  describes  a  condition  whicli  he 
calls  angiokeratoma;  it  may  be  looked 
upon  as  a  combination  of  a  simple  wart 
and  a  superficial  angioma.  The  neo- 
plasms are  multiple,  and  occur  almost 
always  on  the  back  of  the  hands  and  the 
feet. 

Cavernous  angiomata  occur  in  the 
skin  and  the  subcutaneous  tissue,  but 
more  frequently  in  the  liver,  where  the 
tissue  resembles  that  of  the  cavernous 
body  of  the  urethra.  Hjemorrhoids  are 
sometimes  classed  among  the  angiomata, 
but  they  are  mechanical  in  their  forma- 
tion, due  to  interference  with  the  circu- 
lation, and  can  hardly  be  considered  as 
tumors  proper,  though  bunches  are  some- 
times seen  as  large  as  a  fist. 

There  is  a  peculiar  form  of  racemose 
arterial  angioma  in  which  the  arteries 
of  a  certain  branch  become  dilated.  To 
the  finger  these  vessels  feel  like  a  mass 
of  worms.  When  lymphangioma  affects 
the  tongue,  the  condition  is  known  as 
macroglossia;  when  the  cheek  is  diseased, 
it  is  called  macrocheilia. 

Many  varieties  of  naevi,  sim-spots, 
freckles,  and  moles  often  have  as  their 
basis  a  lymphangiomatous  condition. 
Unna,  Kromayer,  Delbanco,  and  Scheu- 
ber  (Arch.  f.  Dermat.,  vol.  xliv,  p.  175) 
are  of  the  opinion  that  the  cell-nests  in 
the  cellular  navi  come  from  the  epithe- 
lial layers,  while  Ziegler  and  others  con- 
sider that  they  originate  in  the  con- 
nective tissue.  One  reason  for  this  belief 
is  the  fact  that  they  undergo  sarcoma- 
tous and  not  cancerous  changes. 

II.  Epithelial   (Organoid)    Tumors. 

Papilloma. — The  ordinary  wart  as  it 
appears  on  the  hand  is  a  papillomatous 
growth  composed  of  dense  connective 
tissue  containing  blood-vessels  and  cov- 
ered with  epithelial  cells.  Lanz  (Deut. 
med.  Woch.,  No.  80,  '99)  has  experiment- 
ally proved  the  possibility  of  the  trans- 


plantation of  warts.  They  may  be  as 
large  as  the  fist.  Warts  are  found  on 
mucous  membranes,  and  when  in  the 
bladder  they  are  spoken  of  as  villous  tu- 
mors. Small  pieces  of  these  tuinors  are 
sometimes  passed  in  the  urine.  Haemor- 
rhage may  be  excessive.  Intracystic 
villous  papillomata  occur  in  the  breast 
and  ovary. 

Cutaneous  Horns. — Cutaneous  horns 
are  objects  of  curiosity  and  popular 
dread  among  the  common  people,  and 
are  often  seen  in  museums.  They  are  due 
to  the  escape  of  the  contents  of  a  seba- 
ceous cyst,  which  becomes  dried  and  is 
pushed  further  out  by  its  collection  of 
new  material. 

Epithelioma.  —  An  epithelioma  is  a 
proliferation  of  stratified  epithelium 
which  has  broken  through  the  basement 
membrane,  and  in  these  situations  shows 
the  presence  of  epithelial  nests.  These 
tumors  are  peculiarly  liable  to  occur  in 
those  places  where  one  kind  of  epithe- 
lium joins  another,  as  at  the  junction 
of  the  mucous  membrane  of  the  eye, 
mouth,  or  anus  with  the  skin.  The  term 
epithelioma  is  often  used  as  a  synonym 
for  cancer,  but  the  latter  tumors  orig- 
inate from  glandular  structures.  Epithe- 
liomata  are  often  caused  by  irritation,  as 
in  the  pipe-smoker's  epithelioma  of  the 
lip  and  the  now  almost  extinct  variety  of 
chimney-sweeper's  epithelioma  of  the 
scrotum.  They  are  malignant  tumors, 
prone  to  recurrence,  and  give  metastasis 
by  the  lymph-channels,  though  not  to  so 
great  an  extent  as  cancer.  Their  first 
appearance  may  be  as  a  wart,  fissure,  or 
nodule.  Fantastic  shapes  are  often  as- 
sumed, as  on  the  penis,  when  they  have 
attained  considerable  size. 

Adenoma. — An  adenoma  imitates,  but 
does  not  fulfill,  the  function  of  the  se- 
creting aland  in  which  it  is  found.    The 
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1.   False    neuroma,     l.   Round-celled   sarconm  of   tlie   heart.     3,  Osteosarcoma   of  the  .jaw. 
4,  Melanotic  sarcoma  of  the  liver,     fi.  Alveolar  sarcoma,     (i.  Cancer  of  the  uterus. 
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situations  where  adenomata  are  found 
are  given  in  the  classification  of  tumors. 
Adenoma  is  the  nearest  approach  to  a 
malignant  tumor  which  is  consistent  with 
a  non-parasitic  theory.  It  requires  only 
the  added  impetus  of  a  parasite  to  con- 
vert an  innocent  enlargement  into  an 
exceedingly  malignant  growth.  Eoswell 
Park   (Amer.  Jour.  Jled.  Sci.,  May,  '98). 

Carcinoma.  —  Cancers  arise  from  a 
malignant  proliferation  of  glandular  tis- 
sue, the  cause  of  which  is  at  present  un- 
known. They  at  first  resemble  adeno- 
mata in  their  growth,  but  gradually  be- 
come less  and  less  like  the  glands  from 
which  they  originate,  until  irregular 
clumps  of  epithelial  cells  have  broken 
through  their  lining  membrane  and  are 
to  be  found  collected  in  the  acini  and 
ducts. 

In  explaining  to  students  the  differ- 
ences between  a  normal  gland,  adenoma, 
and  cancers  the  following  simile  is  often 


employed  by  pathologists:  A  gland  may 
be  likened  to  a  dwelling-house  complete 
in  every  detail,  the  acini  being  the  room, 
the  ducts  the  passage-way,  the  connective 
tissue  the  frame-work,  and  the  epithe- 
lium the  plaster  upon  the  walls.  Follow- 
ing this  simile,  an  adenoma  may  be  re- 
garded as  an  architecturally  atypical 
house  in  which  there  has  been  a  purpose- 
less addition  of  rooms  or  halls,  but  in 
which  each  addition  still  shows,  more  or 
less  clearly,  the  normal  frame-work  and 
plaster.  In  cancer  the  arrangement  is  as 
if  the  house  had  collapsed  and  the  plaster 
(epithelial  cells)  had  broken  through  the 
walls  (connective  tissue)  into  the  rooms 
(acini)  and  halls  (ducts),  and  then  all  of 
the  constituents  had  grown  in  a  con- 
glomerate sort  of  a  fashion,  involving 
first  the  neighboring  houses  (tissues) 
and  finally  affecting  those  houses  (other 
organs)  at  a  distance  (metastasis). 


The  contrast  between  sarcomata  and  carcinomata  is  shown 

dilTerences:  — 

Sarcomata. 

1.  Are  of  a  connective-tissue  type  and  are 
composed  almost  entirely  of  cells  im- 
bedded in  an  homogeneous  or  reticular 
matter.     Rarely  forms  alveoli. 


in  the  followinff  table  of 


2.  Cells  endothelial,  embn,-onal,  or  lymphoid. 

3.  Acetic   acid   and   caustic    potash    almost 

dissolve  them. 

4.  Hloodchanncls    without   muscular   walls, 

running  free  between  the  cells.     Small 
haemorrhages  common. 

5.  No  fat  wiUiin  tumor  proper.     Often  cap- 

sulated. 
G.  Metastasis  by  the  bloodvessels. 


7.  May  affect  lymph-glands  primarily,  but 

not  by  metastasis. 

8.  Develop    in    connective-tissue    substance. 

Deep-seated  and  grow  upward. 

9.  Skin   not  adherent   unless   through   asso- 

ciated inflammation. 

10.  Not  usually  painful. 

11.  Grow   in   young,    well-nourished    individ- 

uals chiefly. 


Carcinomata. 

1.  Are  of  both  a  connecave-tissue  and  epi- 
thelial type  and  are  composed  of  cells 
lying  free  in  the  alveolar  spaces 
formed  by  pre-existing  connective  tis- 

sue. 

2.  Cells  exclusively  epithelial.     Distinct  nu- 

clei and  nucleoli. 

3.  Acetic  acid  and  caustic  potash   have  no 

such  eflfect. 

4.  True   blood-vessels  and  also  nerves  run- 

ning only  through   the  connective-tis- 
sue frame-work. 

5.  Fat  may  be  seen  within  the  cancer-tissue. 

Rarely  capsulated. 

6.  Metastasis  by  the  lymphatics,  though  in 

later    stages   may    spread    with    great 
rapidity  by  the  blood-vessels. 

7.  Do  not  develop  in   lymph-glands  prima- 

rily, but  affect  them  by  metastasis. 

8.  Develop    from    epithelium.      Usually    pe- 

ripheral and  grow  downward. 

9.  Skin  frequently  adherent. 

10.  Painful. 

11.  Grow  chieflv  after  middle  life. 


286 


TUMORS.     CARCINOMA. 


Sarcomata. 
12.  Do  not  often  give  history  of  iieredity. 


13.  Grow  rapidly. 

14.  No  micro-organism  yet  described. 

15.  Juice    absent    or    seen    first   some    hours 

after  removal. 

16.  Flesh-like,    rounded,    or    bosselated,    and 

regular  masses.  On  section,  smooth, 
pearly  surface,  often  of  a  reddish 
tinge. 

17.  Infiltration   of   surrounding   tissue   when 

present  is  best  seen  with  the  micro- 
scope. 

18.  Pigmentation  common.     Osteosarcoma  of 

bone  reaches  very  large  size. 


19.  Rarely    interferes   with    the    venous   and 

lymphatic  circulation. 

20.  Situation  and  order  of  frequency  of  the 

primary  growths:  corium,  fascise,  in- 
termuscular septa,  bone,  periosteum, 
brain,  ovary.  Rare  in  liver,  lung, 
uterus. 

21.  My.xomatous  degeneration  common. 

22.  Fat-cells    apparently    are    converted    at 

times  into  sarcomatous  cells. 

23.  Cachexia  rare  and  comes  on  later. 

24.  Diagnosis  not  aided  by  blood-count. 

25.  Sarcoma     breaks    down     from     extrinsic 


Oophorectomy  or  an  abdominal  section 
at  times  may  cause  a  malignant  tumor 
to  become  inactive  or  even  to  decrease 
in  size.  Again,  the  prompt  diagnosis  of 
cancer  of  the  body  of  the  uterus  is  most 
important,  as  an  early  hysterectomy  is 
attended  with  the  most  beneficial  results, 
while  the  operation  is  almost  hopeless 
after  the  disease  has  invaded  the  cervix. 
On  the  other  hand,  Gould  (Trans.  Clin. 
Soc,  vol.  xxx)  reports  a  case  of  spon- 
taneous disappearance  of  secondary  can- 
cerous growths  in  the  female  breast. 


Carcitiomata. 

12.  Often    hereditary.      Cancer-houses    exist 

where  occupant  after  occupant  devel- 
ops cancer. 

13.  Grow  slowly. 

14.  Due   to   some   organism,   such    as   yeast, 

psorosperm,  etc. 

15.  Juice  can  be  expelled. 

16.  Nodular  and   irregular,   often   ulcerating 

surface,  with  fungoid  borders  and  in- 
duration of  the  floor  of  the  ulcer.  On 
section,  more  granular;  opaque;  less 
reddish. 

17.  The  malignancy  of  cancer  is  greater  than 

that  of  sarcoma,  the  growth  infiltrating 
into  the  surrounding  tissue. 

18.  Pigmentation    rare.      Primary    cancer   of 

bone  probably  does  not  occur.  Com- 
mon in  bone  by  metastasis  and  may 
render  bone  so  brittle  that  it  breaks 
with  the  application  of  the  slightest 
force. 

19.  Often   causes   oedema   and   pressure   out- 

pouring of  fluid. 

20.  Epithelial    surfaces    and    glands — lips    in 

male,  vaginal  portion  of  uterus,  breast, 
stomach,  intestine. 


21.  Colloid,  mucoid,  and  cj'stic  changes  com- 

mon. 

22.  Fat-cells  are  pushed  aside  or  are  used  up 

in  supplying  nutriment  to  the  invading 
cells. 

23.  Cachexia  common,  especially  after  metas- 

tasis has  taken  place. 

24.  Leucocytosis  often  increased. 

25.  Cancer  shows  intrinsic  degenerations  al- 

most from  the  start. 

Snow  (Lancet,  Jan.  9,  '97)  believes 
that  infection  of  the  marrow  of  the  bones 
occurs  in  nearly  all  cases  of  cancer  of  the 
breast,  the  humerus  being  the  first  bone 
affected,  as  manifested,  after  the  disease 
has  existed  eighteen  months,  by  tender- 
ness on  pressure,  and  possibly  slight 
thickening  may  be  made  out.  The  result 
is  a  firm,  white  marrow. 

Babes  and  Stoicescu  (Ann.  de  ITnst. 
de  Path,  et  de  Bact.  de  Buearest,  vol.  vi, 
p.  405)  believe  that  it  is  possible  to  diag- 
nose the  presence  of  cancer  of  the  inter- 


1,  Cancer  of  the  uterus  from  scrapings  obtained  by  means  of  a  curette.  2,  Adeno- 
carcinoma of  the  rectum  (Kraske  operation).  3,  Scraping  from  the  uterus  following  an 
abortion. 
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nal  organs  by  a  microscopical  study  of 
the  small  cutaneous  masses  which  some- 
times appear  by  metastasis  beneath  the 
skin  of  the  patients  so  affected. 

Keen,  in  his  lectures,  alludes  to  a  case 
in  which  skin-grafting  from  the  thigh 
was  practiced  upon  the  breast  where  a 
carcinoma  had  just  been.  A  cancerous 
nodule  developed  at  the  place  from  which 
the  healthy  skin  was  taken,  no  doubt 
from  direct  infection  from  the  breast. 

After  three  years'  work  in  the  Xew 
York  State  Pathological  Laboratory  of 
the  University  of  Buffalo,  the  writer 
has  found  what  he  regards  as  the  cause 
of  cancer.  In  all  the  cases  of  cancer  so 
far  examined  it  has  been  noted  that  by 
fresh  methods  the  organisms  can  always 
be  found.  These  bodies  resemble  fat  in 
the  fresh  state.  It  was  only  when  the 
ether  test  and  the  osmic-aeid  test  had 
been  applied  that  it  was  discovered  that 
they  were  not  particles  of  fat.  He 
next  discovered  that  he  could  crack 
their  edges  with  the  cover-glass.  They 
were  then  injected  into  the  abdominal 
cavities  of  animals.  Most  of  the  animals 
developed  peritonitis,  and  large  quanti- 
ties of  these  bodies  could  be  obtained 
from  the  peritoneal  fluid.  The  round 
form  may  be  observed  to  develop  under 
the  cover-glass.  They  can  be  found  in 
every  cancer  if  properly  sought  for,  and 
can  be  injected  into  animals  and  be  re- 
covered. They  also  change  their  form. 
In  the  centre  of  carcinomala  which 
have  undergone  degeneration  the  fluid, 
the  so-called  cancer-milk  of  the  older 
writers,  consists  practically  of  a  pure 
cult\ire  of  these  organisms.  The  fluid 
from  malignant  ovarian  cysts  likewise 
contains  a  large  number  of  the  organ- 
isms, and  the  peculiarly  characteristic 
mush  found  in  the  cavities  of  certain 
adenocarcinomata  of  the  ovaries  is  like- 
wise largely  composed  of  the  various 
forms  of  tlie  parasite.  This  shows  that 
bodies  identical  in  appearance  to  those 
found  in  the  peritoneal  fluid  of  the  first 
case  mentioned  can  be  found  in  all 
scrapings  of  cancer.  The  small,  highly- 
refractive  form  which  in  suspension 
possesses  a  characteristic  oscillating  mo- 


tion, the  larger  pale  forms  projecting 
pseudopodia,  and  the  saccular  forms 
containing  highly-refractive  spherical 
bodies  could  be  detected  with  equal 
facility  in  the  fresh  scrapings  of  any 
malignant  tumor.  H.  E.  Gaylord 
(Amer.  Jour.  Med.  Sei.,  May,  1901). 

The  parasitic  theory  of  the  etiology  of 
carcinoma  cannot  stand.  It  can — as  yet, 
at  any  rate — be  brought  into  relation 
with  only  one  group  of  malignant 
tumors.  The  infectious  pathogenic 
agents  produce  reactive  inflammatory 
conditions,  while  in  carcinoma  the  metas- 
tases are  produced  by  tumor-cells  that 
cause  no  reaction  of  infection  in  the  sur- 
rounding tissues.  It  is  extremely  diffi- 
cult to  explain  how  the  parasites  could 
reach  the  region  in  which  carcinoma 
arises,  except  in  those  instances  in  which 
it  is  situated  at  points  directly  accessible 
to  the  exterior.  If  parasites  cause  the 
disease,  one  would  expect  carcinoma  of 
the  breast  to  be  practically  always  situ- 
ated near  or  on  the  surface;  but  this 
very  often  is  not  the  case.  As  to  the 
parasites  described  by  a  large  number  of 
investigators  recently,  and  variously  con- 
sidered to  be  protozoa  and  blastomycetes, 
reference  is  made  to  Nosske's  work, 
which  demonstrates  that  they  are  cell- 
inclusions  of  anotlier  nature.  The  only 
satisfactory  conclusion  that  can  be 
reached  is  that  the  malignancj'  of  certain 
tumors  is  explainable  only  upon  the  basis 
of  the  production  of  toxic  substances  in 
the  life-activity  of  the  cells,  which  pro- 
duce alterations  in  the  cells  that  inter- 
fere with  their  normal  metabolism  and 
with  their  normal  structure.  Tliis 
change  in  the  cells  may  be  very  different 
in  grade  and  in  quality.  The  resistance 
of  the  normal  organism  to  the  unchecked 
growtli  of  its  elements  might  be  cx- 
lilained  through  the  fact  that  normally 
tlie  specific  substances  which  favor  their 
growth — or  which  damage  sun-ounding 
tissues,  and  thus  give  them  opportunity 
for  growth — are  neutralized.  In  the  case 
of  malignant  tumors,  however,  these  sub- 
stances are  not  neutralized.  Marchand 
(Deutsche  med.  Wochen.,  Oct.  2,  1002). 

It  is  claimed  by  investigator.s  wlio  be- 
lieve that  cancer  is  due  to  parasites:  1. 
Tliat  a  proliferation  of  the  epithelial  cells 
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analogous  to  cancer  can  be  produced  by 
certain   protozoa    (nodules   due   to    eoc- 
ddium  ovlforme).     2.  That  certain  skin 
lesions    characterized    by    epithelial-cell 
proliferation  are  due  to  the  action  of  a 
so-called  protozoan,  molluseum  contagi- 
osum.    3.  That  blastomyeetes  constantly 
are  present  in   human   cancers  and  are 
the  cause  of  the  lesion.     4.  That,  by  ex- 
perimental inoculations  of  animals  with 
blastomyeetes,  true  epithelial  or  cancer- 
ous nodules  can  be  produced.    5.  Finally, 
that  the  well-known  endocellular  bodies 
seen   in  the  protoplasm    of    cancer-cells 
have    a   definite  morphology,   are   para- 
sites, and  cause  cancer.     It  was  the  ob- 
ject of  investigators  whose  work  is  here 
reported  to  study  each  of  these  questions. 
General   conclusions:     As   a   result  of 
investigation  it   is    concluded   that:     1. 
The   lesion  produced   by  coccidium   ovi- 
forme  is  essentially  a  chronic  inflamma- 
tion  not   analogous   to    cancer.     2.  The 
lesions  in  molluseum  contagiosum  show 
certain  changes  in  the  epidermis  not  due 
to  the  action  of  protozoa  and  not  analo- 
gous to  cancer.     3.  The  so-called  "blas- 
tomyeetes" of  Sanfeliee  and  Plimmer  are 
toruliE.    4.  The  lesions  produced  by  these 
toruU-e  are  essentially  nodules  of  peculiar 
granulation  tissue,  not  cancerous  or  in 
any   sense   "tumors."      5.  Blastomyeetes 
are  not  constantly  present  in  human  can- 
cers.   C.  The  cancer  bodies  are  not  para- 
sites or  the  cause  of  the  lesions,  but  are 
probably  atypical  stages  of  the  process 
of  secretion  by  glandular  epithelium.    Re- 
port of  the  Men  Working  under  the  Can- 
cer Commission   of  Hai-vard  University 
for  the  Year  1901-1902  (Amer.  Jour.  Med. 
Sciences,  June,  1902). 
The  frequency  of  cancer  in  the  vari- 
ous parts  of  the  body  varies  in  different 
countries,  and  two  observers  in  the  same 
city  often  arrive  at  different  conclusions. 
In  my  experience,  cancers  of  the  stomach 
and  of  the  breast  have  been  about  equal 
in  number,  but  were  collected  in  entirely 
different  ways,  the  first  while  making 
over  2000  autopsies  and  the  latter  being 
received  by  me  for  microscopical  study. 
In  1266  cases  of  cancer  (and  epithelio- 
mata)  collected  by  Munn  for  the  records 


of  the  Middlesex  Hospital,  426  were  of 
the  uterus  and  417  of  the  breast.  In 
France  cancer  of  the  stomach  seems  to 
head  the  list  in  point  of  frequency. 

Study  of  the  heredity  of  cancer  based 
on  23  families,  in  which  several  members 
were  affected.  In  these  23  families  there 
were  69  cases  of  cancer,  distributed  as 
follows:  57  in  the  stomach,  4  in  the 
uterus,  3  in  the  breast,  3  in  the  rectum, 
I  in  the  bladder,  1  in  the  liver.  Of  the 
57  cases  occurring  in  the  stomach,  41 
were  in  males,  16  in  females.  In  11  fami- 
lies the  heredity  was  exclusively  in  the 
male  line,  in  5  in  the  female;  in  6  fami- 
lies both  sexes  were  equally  affected. 
Moreover,  14  out  of  22  families  showed 
cancer  in  the  stomach,  and  of  these  the 
males  were  affected  in  8.  It  appears, 
therefore,  that  heredity  in  cancer  should 
be  no  longer  doubtful.  The  special  form 
of  cancer  is  itself  hereditary.  Manichon 
(Jour,  de  Med.,  Sept.  10,  '96). 
Robert  Behla  (Centralb.  f.  Bakt.,  Nov. 
25,  '99)  has  made  some  interesting  studies 
in  regard  to  the  geographical  distribution 
of  cancer.     {See  Plate  1.) 

In  San  Francisco  the  ratio  of  cancer- 
mortality  has  crept  up  from  16.5  cases 
in  100,000  population,  in  1866,  to  103.6 
cases  to  100,000  population,  in  1898.  In 
Boston  the  rate  has  trebled  in  the 
twenty-four  years  between  1863  and  1887. 
The  combined  cancer-mortality  of  the 
seven  largest  American  cities,  exclusive 
of  Chicago,  has  doubled  in  28  years. 
Tliere  are  at  least  100,000  persons  sufl'er- 
ing  from  cancer  in  the  United  States  at 
the  present  time.  During  1898  it  caused 
49,800  deaths.  G.  B.  Massey  (Amer. 
Jour.  Med.  Sciences,  Feb.,  1900). 

The  increase  of  cancer  has  been  marked 
in  the  past  fifty  years.  In  England  and 
Wales  during  the  last  twenty  years 
deaths  from  cancer  more  than  doubled. 
In  New  York  State  cancer  is  the  only 
disease  tabulated  which  shows  a  progress- 
ive and  steady  increment.  The  greatest 
increase  in  this  country  is  in  San  Fran- 
cisco. J.  C.  Warren  (Boston  Med.  and 
Surg.  Jour.,  July  12,  1900). 

In  a  series  of  7790  autopsies,  performed 
during  a  period  of  six  years  at  a  Berlin 
hospital,   711    cases   presented   a   patho- 
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logical  diagnosis  of  carcinoma.  In  1.50 
cases — almost  22  per  cent. — the  diagnosis 
could  not  be  or  was  not  made  before 
death.  Considering  the  susceptibility  of 
the  sexes,  it  seems  that  in  general  both 
are  about  equally  affected.  If,  however, 
the  varieties  of  tumor  peculiar  to  each 
sex  are  eliminated,  the  proportions 
change,  the  male  being  the  more  often 
afllioted.  The  male  sex  is  more  suscep- 
tible to  carcinoma  of  the  oesophagus, 
stomach,  larynx,  lungs,  and  face,  the  fe- 
male to  carcinoma  of  the  genitals,  gall- 
bladder, and  mammse.  A  large  number 
of  cases  found  in  which  the  bronchi,  the 
lungs,  or  the  pancreas  were  involved. 
The  increase  in  the  number  of  cancer 
oases  may  be  accounted  for  by  the  fact 
that  a  greater  number  of  persons  reach 
the  susceptible  age  by  the  improved 
methods  of  diagnosis.  W.  Riechelmann 
(Berliner  klin.  Wochen.,  Aug.  4,  1902). 

lu  seeking  to  learn  the  causes  of 
cancer,  attention  must  be  directed  to 
the  influence  of  climate,  soil,  race,  age, 
sex,  occupation,  heredity,  alimentation, 
other  diseases,  etc.  It  is  distributed 
by  stagnant  water  or  by  floods,  by  the 
use  of  such  water  for  domestic  purposes, 
by  eating  of  uncooked  vegetables,  such 
as  salads  and  celery,  by  contact  with 
infected  animals,  by  the  fungoid 
growths  upon  trees  standing  on  the 
banks  of  streams  due  to  taphriuoid  and 
nectrioid  chytridiaccje,  or  by  blood-suck- 
ing insects,  etc. 

In  all  eases  of  malignant  disease  there 
is  a  precancerous  stage.  Cancer  is  of 
local  origin.  Heredity  as  a  factor  in  eti- 
ologj'  is  unimportant.  In  over  500  cases 
of  cancer  whore  careful  investigations 
were  made  and  the  question  of  heredity 
was  given  the  benefit  of  every  possible 
doubt,  less  tlian  5  per  cent,  was  iound 
where  it  was  claimed  that  there  had  been 
a  history  of  cancer  in  the  family.  Daniel 
Lewis  (Med.  Rev.  of  Rev.,  June  25,  '98). 
That  cancer  is  not  a  disease  of  the  poor 
and  poorly  nourished  is  shown  as  fol- 
lows: 1.  The  improvement  of  the  condi- 
tion of  the  people  in  England  has  doubled 
in  the  last  150  years,  poverty  is  one-half 
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less;  but,  despite  this,  cancer  has  in- 
creased fourfold.  2.  The  mortality  from 
cancer  is  least  among  the  poor  and  great- 
est among  the  rich.  3.  In  Ireland,  where 
people  are  as  poor  now  as  50  years  ago, 
cancer  has  not  increased.  Williams  gives 
overnourishing  and  an  easy  life  as  pre- 
disposing causes.  In  rich  West  London 
the  cancer  mortality  is  twice  that  in  the 
poor  district  of  East  London,  while 
among  savages  it  does  not  exist.  Of  325 
cases  of  cancer  in  females,  none  were  in 
prostitutes;  and  of  160  cases  only  one 
patient  had  had  syphilis.  (Williams) ; 
25,000  women  out  of  25,000,000  in  Ger- 
many die  of  cancer  uteri;  of  these  only 
10  to  30  per  cent,  are  operable,  and  only 
one-third  or  one-fourth  of  the  operable 
ones  remain  free  from  a  return;  hence 
only  one-tenth  of  all  cases  of  uterine  can- 
cer are  saved  from  death  by  operation. 
Duhrrsen  (Deut.  nied.  Woch.,  Jan.  26, 
'99). 

Limestones  are  always  associated  in 
England  and  Wales  with  the  lowest  mor- 
tality from  cancer,  and  flooded  clays  with 
the  highest.  Alfred  Haviland  (Practi- 
tioner, Apr.,  '99). 

Cancer  is  rarely  associated  with  tuber- 
culosis in  the  same  individual;  this  is, 
perhaps,  partly  due  to  the  diiferent  ages 
at  which  these  diseases  occur.  Tuber- 
culosis is  found  everywhere;  carcinoma 
is  not  found  in  certain  areas,  as  in  the 
polar  regions.  Cancer  is  undoubtedly 
on  the  increase  in  Great  Britain,  and  in 
certain  sections  of  America:  e.g.,  Buf- 
falo, N.  Y.  Cancer  is  found  at  an  earlier 
age  than  formerly,  though  this  is  pos- 
sibly due,  in  some  cases,  to  earlier  diag- 
nosis. 

Attention  called  to  the  increasing  mor- 
tality from  carcinoma  in  recent  years. 
The  increasing  prevalence  of  carcinoma 
in  England  and  Wales  since  1840  and 
the  relative  increase  among  males  and 
females  is  as  follows:  In  1840  carcinoma 
caused  2786  deaths,  the  proportion  being 
1  in  5046  of  the  total  population  and 
1  in  129  of  the  total  mortality,  or  177 
per  million  living.  In  1896  the  deaths 
due  to  the  same  disease  numbered  23,- 
521,  or  1  in  1300  of  the  total  population 
19 
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and  1  in  22  of  the  total  mortality,  or 
704  per  million  living.  No  other  disease 
can  show  anything  like  such  an  immense 
increase.  It  is  believed  that  this  in- 
crease may  be  in  part  due  to  the  excess- 
ive consumption  of  meat  of  late  years. 
Statistics  show  that  more  than  double 
the  amount  of  meat  is  consumed  at  pres- 
ent than  there  was  fifty  years  ago.  In- 
sufficient exercise  and  deficient  fresh 
vegetable  food  may  also  have  an  influ- 
ence. The  heavy  mortality  at  advanced 
ages  may  be  due  to  the  survival  in  in- 
creased numbers  of  weakly  lives  arti- 
ficially prolonged  by  improved  conditions 
of  existence.  The  increased  frequency  in 
males  may  be  due  to  the  increasing 
urban  population,  the  men  living  under 
conditions  resembling  more  closely  those 
for  women  than  heretofore.  W.  Roger 
Williams  (Lancet,  Aug.  20,  '98). 

Statistical  data  available  do  not  justify 
the  conclusion  that  an  increase  in  cancer 
mortality  has  occurred  within  recent 
years.  They  rather  tend  to  the  conclu- 
sion that  the  increase  in  cancer  is  only 
apparent,  and  is  due  to  improved  diag- 
nosis and  more  careful  certification  of  the 
causes  of  death,  especially  to  the  latter. 
However,  absolute  proof  is  out  of  the 
question  with  such  imperfect  data.  This 
conclusion  only  applies  to  the  last  forty 
years. 

Cancer  causes  about  6  per  cent,  of  the 
total  deaths  registered  among  males  at 
ages  over  forty-five,  and  over  7  per  cent, 
of  the  total  deaths  registered  among 
females  at  ages  over  forty-five.  Were 
the  real  facts  known,  it  would  be  found 
that  the  number  of  deaths  due  to  cancer 
is  even  greater  than  these  figures  indi- 
cate. Arthur  Newsholme  (Practitioner, 
Apr.,  '99). 

Specimens.  —  When  it  is  decided  to 
have  a  tumor  studied  by  a  pathologist, 
the  entire  mass  removed  should  be  sent 
to  him  in  as  fresh  a  condition  as  pos- 
sible, with  as  much  of  the  history  as  will 
assist  him  in  making  a  diagnosis.  Too 
many  surgeons  show  a  disposition  to  con- 
ceal facts  bearing  upon  the  case,  as  if 
the  pathologist  were  not  to  be  trusted 
with  them.    The  pathologist  is  an  expert, 


and  as  such  should  be  treated  with  the 
same  consideration  as  any  consultant. 
If  the  tumor  cannot  be  forwarded  in  a 
fresh  state,  it  should  be  placed  in  weak 
alcohol  (from  40  to  50  per  cent.)  or  weak 
formalin  (from  1  to  2  per  cent.)  in  a  filled 
jar  at  least  five  times  the  size  of  the  spec- 
imen. 

On  the  occurrence  of  any  turbidity  of 
the  fluid  or  reddening  of  the  tissues, 
especially  where  they  rest  upon  the  bot- 
tom of  the  Jar,  the  fluid  should  be  im- 
mediately changed.  When  a  portion  of 
the  tissue  is  saved  for  microscopical 
study  alone,  it  is  of  the  greatest  impor- 
tance that  it  should  be  taken  from  the 
margin  of  the  tumor,  and,  when  possible, 
should  include  a  portion  of  the  surround- 
ing normal  tissues.  Such  a  piece  need 
not  exceed  the  size  of  the  tip  of  the  index 
finger,  but  its  relations  to  the  body  and 
to  the  tumor  shoiild  be  very  carefully 
noted. 

One  or  two  such  pieces  may  be  placed 
in  a  wide-mouthed  four-ounce  bottle, 
well  stoppered,  containing  95-per-cent. 
alcohol,  3-per-cent.  formalin,  saturated 
solution  of  bichloride  of  mercury,  or 
Mtiller's  solution.  A  very  satisfactory 
solution  is  that  composed  of  equal  parts 
of  a  3-per-cent.-formalin  and  3-per-cent.- 
bichromate-of-potassium  solution.  The 
mixture  should  be  made  fresh  when 
needed,  and  changed  every  day,  when  the 
pieces  should  be  thoroughly  washed  in 
running  water  three  or  four  hours  and 
then  placed  in  alcohol,  1  part,  and  water, 
3  parts.  If  any  discoloration  occurs,  the 
specimens  are  to  be  again  washed  and 
placed  in  the  alcohol.  This  is  to  be  re- 
peated until  the  alcohol  remains  clear. 
If  the  specimen  has  become  dried,  it 
should  be  placed  in  water  and  when  it 
resumes  its  normal  size,  alcohol  should 
be  gradually  added  until  sufficient 
strength  has  been  reached  to  preserve 
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the  tissue.  Frozen  sections  from  a  tu- 
mor or  uterine  scrapings  may  be  made 
with  ether,  carbon  dioxide,  or  ethyl- 
chloride  (see  article  by  the  writer  in  the 
Internat.  Med.  Mag.,  Dec,  '9G),  stained, 
and  mounted,  under  the  most  favorable 
conditions,  in  ten  minutes  from  the  time 
of  removal  of  the  tumor  or  a  portion  of 
the  tumor  from  the  body.  The  advan- 
tages of  this  are  evident.  The  pathologist 
can  be  present  at  an  operation,  and  the 
microscopical  findings  will  often  be  suffi- 
cient to  decide,  while  the  patient  is  still 
under  the  ether,  whether  a  limb  will 
have  to  be  amputated,  a  hysterectomy 
performed,  or  the  axillary  glands  thor- 
oughly removed.  Care  must,  of  course, 
be  taken  that  the  decision  be  not  a  hasty 
one;  but  very  often  the  surgeon  must 
decide  this  very  thing  at  the  time  of  the 
operation,  and  considerable  assistance 
rnay  be  afforded  him  by  the  opinion  of  a 
compe'tent  microscopist  as  to  the  imme- 
diate procedures  to  be  taken. 

III.  Dermoids. 

True  dermoids  are  composed  ouly  of 
tissues  found  in  the  skin  and  mucous 
membrane.  Sequestration  dermoids,  etc., 
are  due  to  squeezing  off  of  tissues  where 
tlie  lateral  halves  of  the  body  coalesce. 
Implantation  cysts  are  mechanically  pro- 
duced by  the  introduction  of  some  tissue 
into  a  place  where  it  does  not  belong 
and  its  further  growth  there.  They  are 
found  especially  in  the  fingers  of  persons 
who  make  their  living  by  sewing.  Tu- 
biilo-dermoids  are  etiologicaliy  associated 
with  canals  which  were  used  in  fcctai 
life;  thus,  the  thyro-lingual  duct,  the 
post-anal  gut,  and  the  branchial  clefts 
give  rise  at  times  to  this  variety  of 
dermoids.  Ovarian  dermoids  possess  the 
greatest  size  and  variety  of  contents, 
but  when  other  tissues  than  those  of  the 
skin  are  found  tliey  must  be  regarded  as 
more  purely  teratoid  growths,  which  oc- 


cur not  only  here,  but  elsewhere  in  the 
body.  Thus,  Woodhead's  case  ("Prac- 
tical Path.,"  '92)  of  the  ovary  contained 
nerve-fibres,  multipolar  cells,  ganglion 
cells,  etc.,  and  does  not  properly  belong 
here. 

IV.  Cysts. 

Cystomata  are  caused  by  the  abnormal 
dilatation  of  ducts  or  cavities  already 
formed.  They  may  contain  one  of  the 
products  usually  found — bile,  saliva — or 
modified  products.  The  last  gives  their 
situation,  but,  as  they  are  hardly  tumors 
in  the  true  sense  of  the  word,  they  are 
not  described  in  this  section. 

Treatment. — The  various  methods  of 
treatment  have  been  reviewed  in  various 
parts  of  this  work,  and  the  reader  is 
therefore  referred  to  the  Index. 

For  the  treatment  of  malignant 
growths,  however,  the  trend  of  modern 
thought  but  emphasizes  the  teachings 
of  Gross,  that  the  method  of  choice 
should  be  removal  by  surgical  means  aa 
soon  as  possible,  if  this  be  practicable. 

Coley's  mixture  of  the  toxins  of  ery- 
sipelas and  bacillus  prodigiosus  is  some- 
times useful  in  inoperable  sarcoma. 

Conclusions  in  regard  to  tlie  use  of 
erysipelas  to.vins  in  malignant  disease  of 
the  New  York  Surgical  Society:  1. 
That  the  danger  to  the  patient  from  this 
treatment  is  great.  2.  Moreover,  that 
the  alleged  successes  are  so  few  and 
doubtful  in  character  that  the  most  that 
can  be  fairly  alleged  for  the  treatment 
by  toxins  is  that  it  may  ofTcr  a  very 
slight  chance  of  amelioration.  3.  That 
valuable  time  has  often  been  lost  in 
operable  cases  by  postponing  operation 
for  the  sake  of  giving  the  method  of 
treatment  a  trial.  4.  Finally,  that  if  the 
method  is  to  be  resorted  to  at  all,  it 
should  be  confined  to  absolutely  inopcr- 
nlile  ca.ses.  L.  A.  Stimson,  A  G.  Gerster, 
15.  F.  Curtis  (Annals  of  Surg.,  July,  '06). 
Conclusions  in  regard  to  Coley's  treat- 
ment of  inojierable  sarcomata:  — 

1.  There   is   a   considerable   number   of 
cases  in  wliicli  sarcomata  that  had  been 
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given  up  as  hopeless  often  after  repealed 
operations  have  absolutely  and  entirely 
disappeared  under  this  method  of  treat- 
ment. 

2.  In  some  of  these  cases  the  patients 
have  remained  free  from  recurrence  for 
upward  of  three  years. 

3.  In  several  of  the  cases  in  which  sar- 
comata have  disappeared  after  an  attack 
of  erysipelas  the  patients  have  remained 
free  from  recurrence  for  seven  years  and 
upward. 

4.  The  proportion  of  cases  of  sarco- 
mata in  which  the  patients  are  cured  by 
the  injection  of  tlie  mixed  toxins  de- 
pends, among  other  things,  upon  the 
histological  character  of  the  growths. 
Spindle-celled  sarcomata  are  the  most 
hopeful. 

5.  The  disappearance  of  sarcomata  is 
not  due  to  inflammation,  but  to  an  in- 
tensely rapid  form  of  fatty  degeneration. 

G.  Degeneration  and  absorption  may 
occur  whether  the  toxins  are  injected  di- 
rectly into  the  tumor  or  into  some  dis- 
tant part  of  the  body.  In  the  former 
case  the  effect  is  more  rapid  and  the 
constitutional  symptoms  are  more  severe. 

7.  The  method  is  attended  by  a  con- 
siderable degree  of  danger.  It  should, 
therefore,  only  be  adopted  in  those  cases 
for  which  there  is  no  other  remedy.  The 
chief  risk  appears  to  be  from  collapse 
and  pysemia. 

8.  The  toxins  are  of  no  use  unless  the 
cultures  are  taken  from  a  virulent  case 
of  erysipelas  or  are  made  virulent  by 
passing  the  streptococcus  through  rab- 
bits. 

9.  The  bacillus  prodigiosus  immensely 
increases  the  reaction. 

10.  The  effect  is  most  striking  in  the 
case  of  rapidly  growing  sarcomata. 

11.  Treatment  should  be  continued 
until  the  whole  growth  has  vanished  or 
has  become  so  small  that  it  can  be  re- 
moved. 

12.  If  there  is  a  recrudescence  of  the 
disease  it  does  not  follow  that  the  toxins 
will  be  as  efficacious  the  second  time  as 
they  were  the  first. 

13.  Recurrence  in  other  parts  of  the 
body  may  take  place  after  many  years. 
C.  Mansell  Moullin  (Lancet,  Feb.  5,  '98). 


Conclusions  in  regard  to  the  treatment 
of  malignant  tumors  with  the  mixed 
toxins  of  erysipelas  and  bacillus  prodigi- 
osus are  as  follow:  — 

1.  The  mi.xed  toxins  of  erysipelas  and 
bacillus  prodigiosus  have  an  inhibitory 
action  upon  the  growth  of  malignant 
tumors  of  whatever  variety. 

2.  This  influence  is  far  more  marked  in 
sarcoma  than  in  carcinoma,  and  differs 
very  markedl}'  in  the  different  varieties 
of  sarcoma,  being  most  pronounced  in 
the  spindle-celled  variety,  and  least  in 
the  melanotic. 

3.  A  considerable  number  of  inoperable 
sarcomata,  the  correctness  of  the  diagno- 
sis of  which  is  beyond  question,  have  en- 
tirely disappeared  under  this  method  of 
treatment. 

4.  A  large  portion  of  these  cases  have 
remained  free  from  recurrence  more  than 
three  years  after  treatment. 

5.  The  action  of  the  toxins  upon  sar- 
coma must  be  regarded  as  a  rapidly  pro- 
gressing necrobiosis,  with  fatty  degenera- 
tion. 

6.  This  method  of  treatment  is  at- 
tended with  some  risk  unless  certain  pre- 
cautions are  taken.  These  risks  are: 
(a)  collapse  from  too  large  a  dose,  espe- 
cially when  injected  into  a  vei-y  vascular 
tumor;  (6)  pyaemia  from  insufficient 
care  as  regards  asepsis,  especially  in  the 
presence  of  a  granulating  or  sloughing 
surface.  That  these  risks  are  slight  is 
shown  by  the  fact  that,  in  upward  of 
two  hundred  cases  of  malignant  tumor 
treated  personally,  death  occurred  in  but 
two  as  a  result  of  the  treatment. 

7.  The  use  of  small  doses  of  the  toxins 
for  a  short  time  after  primary  operation 
as  a  prophylactic  measure  theoretically 
has  much  to  recommend  it. 

8.  The  action  of  tlie  toxins  upon  sar- 
coma, as  shown  by  the  clinical  results, 
is  in  strict  accordance  with  the  known 
action  of  the  living  streptococcus  of  ery- 
sipelas. Hence  the  method  rests  upon  a 
perfectly  logical  and  scientific  basis. 

9.  The  toxins,  to  be  of  value,  must  be 
prepared  from  highly-virulent  cultures  of 
the  streptococcus  of  erysipelas.  Coley 
(Practitioner,  Apr.,  '99). 

Statistics   of    115    cases    of   inoperable 
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malignant  growth  treated  with  erysipehis 
toxin.     Of  these,  62  were  sarcomas  and 
53  carcinomas.     Of  the  G2  sarcomas,   11 
were   cured    (Kleeblatt,    1;     Mynter,    1; 
Coley,  9)  :    a  proportion  of  17.74  per  cent. 
Twenty-eight    cases     were     considerably 
improved     (Spronk,     8;       Friedrich,     1; 
Coley,  19),  or  45.10  per  cent.     The  other 
23   eases  showed   a   temporary   improve- 
ment, or  failed  to   respond.     Of  the  53 
carcinomas,  22,  or  41.5  per  cent.,  showed 
some  temporary  improvement,  and  the 
rest  (31  cases)  gave  completely  negative 
results.     Filippo  Scuderi   (Gazzetta  Med. 
Lombard!,  June  10,  1900). 
Any    growing   tumor    of    the    breast 
should  be  removed,  and  any  angiomatous 
spots  (spider  patches)  should  be  watched, 
and,  as  soon  as  they  start  growing,  should 
be    gotten    rid    of,    more   for   cosmetic 
reasons  than  for  fear  of  harm  to  the 
functions  of  the  organ. 

[For  x-ray  treatment  see  various  ana- 
tomical subdivi.sions:  Tumors  of 
Hre.vst,  etc.] 

He\HY    W.    C.iTTELL, 

Pliiladelpliia. 

TUMORS  OF  THE  BRAIN. 

Symptoms. — The  symptoms  of  a  tumor 
of  the  brain  vary  according  to  the  size 
of  the  growth,  its  location,  the  rapidity 
of  its  development,  the  age  of  the  pa- 
tient, the  character  of  the  tumor,  and 
the  indirect  effects  on  distant  portions 
of  the  brain.  These  may  be  classed  as 
general  and  focal.  Usually  the  former 
are  the  first  to  attract  the  attention  of 
the  patient,  but  occasionally  the  mani- 
festations of  the  latter  are  the  first  to 
cause  him  to  seek  the  advice  of  a  phy- 
sician. The  general  symptoms  are  usu- 
ally headache,  intermittent  or  constant, 
with  periods  of  exacerbation,  going  on 
for  weeks  or  months  before  dizziness, 
nausea,  and  apparently  causeless  vomit- 
ing are  complained  of;  not  infrequently 
disturbance  in  vision  or  a  general  con- 
vulsion occurs  before  or  soon  after  the 


headache  has  become  severe  enough  to 
interfere  with  the  comfort  of  the  pa- 
tient. In  the  cases  in  which  focal  symp- 
toms have  been  the  first  to  appear,  con- 
vulsive movements,  limited  to  a  group 
of  muscles,  to  one  limb,  or  to  one  side 
of  the  body,  or  symptoms  of  speech-dis- 
turbance lead  the  patient  to  seek  relief. 
As  the  disease  advances  the  early  symp- 
toms become  more  marked,  and  numer- 
ous others  are  added,  much  to  the  dis- 
comfort and  incapacity  of  the  patient. 
Headache,  if  not  severe  before,  soon  be- 
comes agonizing;  vision  gradually  or 
rapidly  lessens;  vomiting  often  occurs 
with  or  without  nausea,  especially  in 
early  morning,  when  the  lesion  is  situ- 
ated in  the  posterior  fossa  or  at  the  base 
of  the  brain,  and  the  patient  may  be- 
come greatly  emaciated;  sustained  men- 
tal effort  is  impossible,  both  on  account 
of  the  headache  which  it  usually  aug- 
ments and  on  account  of  the  mental  de- 
terioration resulting  from  brain-disturb- 
ance; walking  may  become  difficult  or 
impossible,  either  from  paralysis  or  from 
interference  with  muscular  co-ordination, 
the  latter  usually  being  due  to  a  growth 
in  the  posterior  cerebral  fossa,  the  cere- 
bellum, or  in  the  region  of  the  corpora 
quadrigemina;  there  may  be  disturb- 
ances of  special  and  general  sensory  phe- 
nomena. Various  respiratory  and  cir- 
culatory irregularities  may  be  present. 
Usually  the  patient  becomes  stuporous 
and  finally  comatose  before  death  takes 
place.  In  a  few  cases  convulsions  cause 
death  before  the  patient  dies  from  ex- 
haustion. 

Among  the  general  symptoms,  head- 
ache, double  optic  neuritis  (choked  disk), 
vomiting,  vertigo,  and  general  convul- 
sions are  the  most  important. 

ITEAD.\cnK  is  often  the  earliest  symp- 
tom, and  is  usually  one  of  the  most 
prominent,  constant,  and  distressing.    It 
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is  present  in  from  75  to  95  per  cent. 
My  ovra  experience  leads  rae  to  believe 
that  it  is  rarely  absent  throughout  the 
course  of  the  disease.  It  is  less  constant 
■and  less  severe  in  certain  gliomatous 
growths.  It  often  intermits,  and  may 
be  absent  for  prolonged  periods,  espe- 
cially while  the  patient  is  taking  large 
doses  of  potassium  iodide,  although  the 
tumor  may  not  be  syphilitic  in  charac- 
ter. The  headache  is  often  agonizing, 
especially  during  the  periods  of  its  ex- 
acerbation. In  some  cases  the  pain  is 
so  great,  especially  in  subtentorial  tu- 
mors, as  to  cause  death  in  a  few  weeks, 
or,  at  most,  in  a  few  months,  from  the 
time  that  the  headache  becomes  promi- 
nent. It  is  usually  worse  at  night.  In 
many  cases,  while  the  pain  is  sufficient 
to  interfere  with  sleep  and  mental  exer- 
tion, it  is  much  less  intense  than  in  the 
severer  ones.  In  not  a  few  the  pain 
amounts  to  little  more  than  an  uncom- 
fortable cephalic  fullness  or  tightness, 
with  an  occasional  exacerbation.  The 
pain  may  be  lancinating,  rending,  stab- 
bing, dull,  heavy,  or  boring  in  character. 
It  is  usually  most  severe  when  the  tu- 
mor is  rapidly  growing,  when  situated  at 
the  base  below  the  tentorium  so  as  to 
exert  pressure  on  the  veins  of  Galen,  or 
in  the  cortex;  least  severe  in  slowly- 
growing  tumors,  especially  when  situated 
in  the  centrum  ovale.  The  pain  may  be 
increased  by  anything  that  augments 
the  blood-supply  to  the  brain.  It  may 
be  diffused  or  limited  to  one  or  more 
regions  of  the  brain.  Its  location  is 
no  positive  indication  of  the  seat  of 
the  tumor,  except  in  those  cases  in 
which  the  growth  is  superficial  and  in- 
volves the  membranes,  when  the  pain, 
and  tenderness  on  percussion,  may  corre- 
spond to  the  seat  of  the  morbid  process. 
Tumors  in  the  frontal  region  less  fre- 
qiiently  give  rise  to  occipital  pain  than 


a  growth  in  the  posterior  portion  of  the 
brain  causes  frontal  headache.  A  per- 
sistent occipital  or  suboccipital  pain  usu- 
ally points  to  a  subtentorial  growth,  and, 
in  these  cases,  pain  often  radiates  down 
the  posterior  cervical  region.  A  tumor 
in  one  cerebral  hemisphere  may  give  rise 
to  pain  in  the  opposite  side  of  the  head 
and  nowhere  else;  but  a  unilateral  occip- 
ital headache  usually  corresponds  to  the 
side  of  the  head  on  which  the  growth  is 
situated. 

Choked  Disk,  Optic  Neuritis,  and 
Optic-Nerve  Atrophy. — Choked  disk, 
or  optic  neuritis,  while  not  usually  an 
early  symptom,  occurs  in  over  80  per 
cent,  of  the  cases  of  tumor  of  the  brain. 
It  begins  acutely,  and  only  a  few  days 
or  weeks  may  elapse  from  its  first  ap- 
pearance until  it  has  reached  a  degree  of 
considerable  intensity.  An  ophthalmo- 
scopical  examination  may  reveal  it  while 
vision  is  still  well  preserved.  It  is  usu- 
ally bilateral,  but  the  morbid  process  is 
further  advanced  in  one  eye  than  in  the 
other.  When  it  is  unilateral  the  indica- 
tions are  that  the  disease  is  anterior  to 
the  optic  chiasm.  Knies  states  that 
"simple  neuritis,  terminating  in  atrophy, 
is  found  less  often  than  choked  disk  in 
cerebral  tumors."  According  to  this 
writer,  it  happens  in  tumors  of  the 
frontal  lobe  in  which  the  tumor  is  close 
to  the  optic  nerve.  In  all  such  cases  the 
disk  is  choked  to  a  greater  or  less  extent, 
and  when  the  stage  of  atrophy  has  set  in 
the  sinuosity  of  the  vessels  near  the  disk 
will  be  the  only  means  by  which  to  de- 
termine the  secondary  nature  of  the 
atrophied  nerve.  Primary  atrophy  of 
tlie  optic  nerve  probably  does  not  occur 
as  a  result  of  tumor  of  the  brain. 

Choked  disk  seems  to  occur  less  fre- 
quently in  tumors  of  the  medulla,  and 
of  the  centrum  ovale  of  the  middle  and 
anterior  portions  of  the  brain;  most  fre- 
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queiitly  when  the  growth  is  situated  in 
the  cerebellum,  the  corpus  callosum,  the 
corpora  quadrigemina,  and  the  great 
ganglia,  or  at  the  base  of  the  brain. 

Vomiting,  a  frequent  symptom  of 
tumor  of  the  brain,  occurs  most  com- 
monly when  the  growth  is  large  and  rap- 
idly growing,  situated  in  the  cerebellum 
near  the  middle  lobe  or  in  the  neighbor- 
hood of  the  corpora  quadrigemina.  It  is 
a  prominent  symptom  in  about  one-half 
the  cases,  often  associated  with  severe 
headache,  and  may  be  projectile  in  char- 
acter, and  not  associated  with  taking 
food  or  with  nausea.  When  the  growth 
is  so  situated  as  to  affect  the  middle  lobe 
of  the  cerebellum  or  corpora  quadrigem- 
ina, vomiting  may  be  produced  by  any 
sudden  movement  of  the  patient's  head. 
Vertigo  in  many  cases  is  nnassociated 
with  vomiting,  but  it  may  be  a  very  an- 
noying symptom,  and  almost  constant, 
yet  unattended  by  vomiting.  Like  the 
latter,  it  is  most  frequent  in  tumors  of 
the  cerebellum  and  adjacent  parts.  A 
general  convulsion  may  precede  other 
symptoms  or  it  may  occur  at  any  stage 
of  the  disease.  It  is  found  in  about  one- 
third  of  the  cases,  and  denotes  active 
progress  of  the  disease.  General  con- 
vulsions rapidly  following  each  other 
late  in  the  disease  may  prove  fatal.  Men- 
tal disturbance,  insomnia,  somnolence, 
and  syncope  are  found  in  many  cases. 

FocAi.  SYMPTOMS  may  be  direct  and 
result  from  the  invasion  of  a  portion  of 
the  brain  by  the  growth,  or  indirect  and 
due  to  its  interfering  with  the  function 
of  structures  more  or  less  distant  from 
the  tumor.  Both  sets  of  symptoms  are 
frequently  present  and  prominent  at  the 
same  time,  requiring  great  care  to  sep- 
arate the  one  from  the  other. 

Incomplete  hemiplegia,  monoplegia, 
limited  convulsive  movements  (Jackso- 
nian  epilepsy),  paralysis  or  spasm  of  sin- 


gle muscles  or  groups  of  muscles,  and 
contraction  are  the  local  disturbances  in 
motility  that  may  result  from  tumor  of 
the  brain.  There  may  be,  also,  various 
perversions  of  the  sensory  phenomena, 
hemianopsia  and  aphasia,  depending 
upon  the  seat  of  the  growth. 

The  couBSE  and  duhation  of  intra- 
cranial growths  are  variable,  depending 
upon  the  character  of  the  tumor,  its  loca- 
tion, and  the  complications.  The  symp- 
toms are  usually  gradual  in  their  devel- 
opment, in  a  few  rapid,  and  in  others 
they  are  arrested  for  several  months. 
Some  tubercular  growths  may  apparently 
run  their  course  in  a  few  weeks  on  ac- 
count of  the  presence  of  meningitis,  while 
others  extend  over  a  period  of  years.  In 
a  few  cases,  after  a  growth  has  gradually 
progressed  several  months  or  a  year  with- 
out any  very  alarming  symptoms,  death 
may  suddenly  occur  with  symptoms  of  a 
vascular  lesion.  The  average  duration 
of  tumor  of  the  brain  is  about  fifteen 
months,  but  the  variation  is  from  a  few 
months  to  two  or  three  years,  or  even  a 
greater  length  of  time. 

Diagnosis. — The  first  problem  for  the 
diagnostician  to  solve  in  a  case  is:  Are 
the  symptoms  due  to  organic  intracranial 
disease?  When  an  organic  lesion  devel- 
ops in  a  nervous  subject,  symptoms, 
functional  in  character,  will  be  added 
to  those  of  organic  disease.  Hysteria 
and  organic  disease  are  not  infrequently 
found  in  the  same  subject  at  the  same 
time.  A  multiplicity  of  symptoms  point- 
ing to  hysteria  is  of  less  importance  in 
enabling  one  to  make  a  diagnosis  than 
the  presence  of  one  symptom  organic  in 
origin.  As  a  rule,  symptoms  that  are 
usually  regarded  as  organic  when  caused 
by  functional  disturbance  arc  temporary 
and  fleeting  in  character,  and  the  op- 
posite, while  true  in  the  vast  majority 
of  cases,   finds  a  notable   exception   in 
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multiple  sclerosis  of  the  central  nervous 
system.  Marked  muscular  wasting  in  the 
distal  portion  of  a  paral3'zed  limb  of 
cerebral  origin,  associated  with  flexor 
contracture  and  decided  increase  of  the 
deep  reflexes  over  those  of  the  corre- 
sponding limb  of  the  opposite  side;  most 
cases  of  crossed  paralysis  or  pronounced 
trophic  disturbance  in  one  or  both  eyes, 
of  cerebral  origin;  more  than  transient 
lateral  homonymous  hemianopsia  or  sen- 
sory aphasia,  may  be  regarded,  in  the 
vast  majority  of  cases,  of  organic  origin, 
although  only  one  of  these  conditions  ex- 
ists. There  are  other  and  more  frequent 
symptoms  which  are  always  very  strong 
evidence  of  organic  brain  disease,  but  not 
positive  proof  of  it.  Among  these  the 
first  in  importance  is  optic  neuritis,  or 
choked  disk.  The  latter  may  be  due  to 
tumor,  renal  disease,  lead  encephalop- 
athy, or  pronounced  anjemia.  The  first 
condition  named  produces  much  more 
swelling  of  the  disks  than  is  found  re- 
sulting from  any  of  the  last  three;  be- 
sides, in  the  latter,  there  are  evidences  of 
either  renal  disease,  lead  poisoning,  or 
anaemia.  Intraventricular  effusion  or 
abscess  of  the  brain  may  cause  choked 
disk,  but  these  diseases  have  their  dis- 
tinct symptoms.  It  must  be  borne  in 
mind  that  organic  brain  disease  may  be 
present  in  a  person  suffering  from  dis- 
ease of  the  kidneys,  lead  poisoning,  or 
anffimia.  Under  such  circumstances  a 
careful  analysis  of  the  symptoms  and  a 
study  of  the  case  will  enable  the  phy- 
sician to  determine  the  nature  of  the 
case.  Persistent  headache,  obstinate 
vomiting,  and  vertigo  are  frequent  symp- 
toms of  intracranial  growths,  but  they 
rarely  continue  long  unassociated  with 
eye-changes,  except  possibly  in  tumors 
of  the  medulla.  Paralysis  or  spasm  of 
the  ocular  muscles,  rapid  in  its  develop- 
ment,   and    facial    paralysis,    not    extra- 


cranial in  origin,  are  usually  due  to  or- 
ganic brain  disease.  In  hemiplegia  of 
organic  origin  the  deep  reflexes  of  the 
paralyzed  side  are  greatly  in  excess  of 
those  on  the  non-affected  side.  This  is 
not  so  in  hysteria.  Hemianaesthesia,  in- 
cluding the  special  senses,  as  observed 
by  Gowers,  "is  one  of  the  rarest  effects 
of  cerebral  tumors,  and  is  absolutely  un- 
known from  this  cause  unless  associated 
with  loss  of  motor  power."  \Vhether  it 
occurs  from  tumor  or  other  forms  of  or- 
ganic brain  disease,  affecting  the  poste- 
rior portion  of  the  internal  capsule,  the 
lateral  hemianopsia  homonymous  in  char- 
acter, will  differ  from  the  "crossed  am- 
blyopia"' sometimes  seen  in  hysteria. 
Persistent  sensory  aphasia  is  probably 
almost  always  due  to  an  organic  brain- 
lesion.  Convulsions,  general  or  local, 
must  be  seen  and  carefully  observed  by 
an  intelligent  nurse  before  the  true 
nature  can  be  determined  by  the  phy- 
sician. It  is  well  to  bear  in  mind  that 
a  febrile  condition,  simulating — by  its 
periodicitj' — malaria,  may  occur  in  the 
course  of  organic  disease  of  the  brain, 
especially  in  connection  with  abscess, 
tumor  attended  by  rapid  softening  of  the 
surrounding  substance,  tuberculosis,  and 
possibly  syphilis. 

Having  satisfied  ourselves  that  organic 
disease  of  the  brain  is  present,  the  next 
question  to  determine  is:  Is  it  tumor? 
It  is  rare  that  tubercular  meningitis  is 
likely  to  be  mistaken  for  tumor,  except 
possibly  in  those  cases  which  run  a  pro- 
longed course.  These  are  often  attended 
with  tubercular  nodules  or  even  a  tuber- 
cular growth  of  considerable  size.  Un- 
der such  circumstances  the  symptoms 
will  partake  of  the  character  of  menin- 
gitis and  intracranial  tumor,  those  of  the 
latter  predominating  when  the  growth  is 
large,  and  those  of  the  former  when  the 
deposits  are  small.     In  those  cases  in 
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which  a  tumor  has  existed  prior  to  the 
development  of  meningitis,  not  infre- 
quently a  history  of  attacks  of  appar- 
ently-causeless vomiting,  attended  with 
severe  headache,  may  be  obtained.  An- 
eurism is  diagnosticated  by  detecting  a 
bruit.  The  principal  symptoms  of 
chronic  cerebritis  are  headache,  vomit- 
ing, and  distinct  optic  neuritis,  without 
localizing  symptoms.  This  condition 
probably  cannot  be  distinguished  from 


cular  condition  of  the  meninges  attended 
with  great  thickening  of  the  membranes 
to  such  an  extent  as  to  give  rise  to  dis- 
tinct focal  symptoms  is  clinically  indis- 
tinguishable from  an  intracranial  tumor. 
Alcoholic  meningitis  usually  affects  the 
convexity,  and  tremor  is  present.  One 
needs  only  to  be  familiar  with  the  delu- 
sions of  grandeur,  the  character  of  the 
mental  failure,  and  other  symptoms  com- 
mon to  paretic  dementia  to  prevent  his 


Brain,  left  homisphei-e.     (Dana.) 


tumor  of  the  brain  unattended  by  focal 
symptoms  and  pronounced  choking  of 
the  disks.  Chronic  hydrocephalus  with 
effusion  into  both  lateral  ventricles  need 
not  be  mistaken  for  tumor  if  the  symp- 
toms of  each  are  borne  in  mind  and  the 
history  of  the  case  is  carefully  studied. 
Distension  of  one  lateral  ventricle  with 
pronounced  unilateral  choked  disk  was 
mistaken  by  me  for  tumor  in  a  case  in 
which  the  history  was  unobtainable.  A 
syphilitic  meningitis  or  a  nodular  tuber- 


confounding  it  with  tumor  of  the  brain. 
The  same  may  be  said  of  the  other  forms 
of  insanity,  especially  mania.  In  mul- 
tiple sclerosis  the  tremor  is  bilateral;  in 
tumor  with  tremor  the  latter  is  usually 
unilateral.  The  atypical  symptoms  of 
hysteria  and  paretic  dementia  often 
found  in  diffuse  sclerosis  of  the  cere- 
lirum  will  aid  in  preventing  this  disease 
from  being  mistaken  for  tumor.  In  dif- 
fuse sclerosis  if  the  cerebellum  is  affected 
and  there  is  staggering  gait,  with  a  tend- 
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ency  to  fall  to  one  side,  the  absence  of 
severe  headache,  optic  neuritis,  and  vom- 
iting will  be  against  tumor  and  in  favor 
of  diffuse  sclerosis.  Chronic  abscess  of 
the  brain  does  not  cause  total  blindness 
or  very  marked  choking  of  the  optic 
disks. 

What  is  the  seat  of  the  tumor?  If 
the  tumor  is  in  the  premotor  region  of 
the  frontal  lobe,  there  may  be  few  posi- 
tive focal  symptoms.  Headache  is  rarely 
so  agonizing,  vomiting  so  constant,  or 
choked  disk  so  frequent  as  in  tumors  in 
the  posterior  portion  of  the  brain.  My 
experience  has  been  that  choked  disk  is 
absent  in  about  one-half  the  cases  of 
tumor  of  the  premotor  region  of  the 
frontal  lobes.  The  mental  symptoms  are 
the  most  constant,  but  these  are  variable. 
The  patients  may  be  apathetic,  disregard 
the  ordinary  proprieties  of  life,  and  be- 
come filthy  and  partially  demented  as 
the  disease  progresses.  Some  exhibit  a 
childishness  foreign  to  their  nature,  and 
talk  much  of  trivial  things,  especially 
when  these  relate  to  themselves;  others 
are  irritable,  impatient,  and  at  times  may 
show  a  maniacal  tendency;  while  nearly 
all  manifest  a  lessened  power  of  sustained 
attention  and  mental  concentration,  with 
absent-mindedness  and  lack  of  judgment. 
Amnesia  is  rarely  complete  unless  the 
tumor  is  very  large  or  both  lobes  are  in- 
volved. If  the  tumor  extends  backward 
motor  symptoms  become  manifest,  and 
disturbances  of  speech  are  added  in  le- 
sions of  the  left  side  in  right-handed 
persons.  Ataxia  of  the  cerebellar  type 
has  been  observed  by  a  few  in  tumors 
of  the  frontal  lobe. 

TuirOES  IN  THE  EOLANDIC,  OR  SO- 
CALLED  MOTOR,  REGION  usually  give  rise 
to  definite  localizing  symptoms.  In  the 
irritative  stage  of  tumors  of  the  cortex, 
these  are  Jacksonian  epilepsy,  involving 
tliG  muscles  of  the  face,  arm,  or  leg,  ac- 


cording to  the  seat  of  the  growth,  and 
sensory  disturbance,  often  in  the  form  of 
auras  and  numb  or  tingling  sensations, 
limited  to  the  regions  involved  in  the  con- 
vulsive movements.  After  the  lesion  be- 
comes destructive  in  character,  weakness 
or  paralysis  of  the  affected  muscles  takes 
place.  As  a  rule,  after  every  Jacksonian 
convulsion,  the  muscles  involved  in  this 
are  weak  or  paralyzed  for  a  short  time. 
The  muscles  first  affected  in  the  con- 
vulsion are  the  last  to  cease  jerking,  are 
the  weakest,  and  denote  the  seat  of  the 
irritation  in  the  brain.  It  is  important 
to  study  the  initial  phenomena  and  the 
order  in  which  one  group  of  muscles 
after  another  is  involved  by  the  convul- 
sion, as  these  afford  aid  in  localizing  the 
primary  seat  of  the  brain-lesion,  espe- 
cially early  in  the  history  of  the  disease. 
In  some  cases,  probably  those  in  which 
the  irritation  is  limited  to  the  cortex, 
the  seizure  may,  for  a  time,  consist  of 
pain,  numb  or  tingling  sensations,  lim- 
ited to  the  distal  portion  of  an  extremity, 
or  these  may  immediately  precede  a  con- 
vulsive movement,  which  always  begins 
in  the  part  in  which  the  sensory  dis- 
turbance is  first  felt.  "When  the  con- 
vulsion begins  in,  or  decidedly  affects, 
the  muscles  of  the  lower  face  of  either 
side,  but  most  pronounced  when  the 
right  is  involved,  temporary  motor  apha- 
sia often  follows  the  attack.  Some  sub- 
jective sensory  loss,  in  the  distal  portion 
of  the  limb,  is  common  in  tumors  of  the 
motor  cortex.  According  to  Dana,  the 
sense  of  localization  is  most  affected. 

Tumors  of  the  parietal  region 
may  or  may  not  give  rise  to  localizing 
symptoms,  depending  upon  their  size  and 
the  involvement  of  certain  structures. 
It  is  thought  by  some  that  muscular  sense 
is  affected  by  a  lesion  in  the  supramar- 
ginal  convolution.  On  the  left  side,  in 
right-handed  persons,  or  on  the  right  side 
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in  left-handed  ones,  a  growth  affecting 
the  angular  gyrus  or  inferior  parietal 
lobule  produces  word-blindness.  If  the 
optic  radiations  are  encroached  upon  by 
the  tumor,  lateral  homonymous  hemian- 
opsia will  be  present. 

TuMOBS  OF  THE  OCCIPITAL  LOBE  affect- 
ing the  cuneus  or  optic  radiations  will 
cause  lateral  homonymous  hemianopsia, 
the  blind  fields  being  on  the  side  op- 
posite to  that  of  the  lesion.  Mind- 
blindness  has  been  observed  in  connec- 
tion with  growths  in  the  left  occipital 
lobe,  especially  near  its  anterior  portion. 


pressure,  and,  later,  hemiparesis,  or  bi- 
lateral weakness,  with  rigidity  of  the 
muscles  of  the  trunk  and  legs,  and  often 
ataxia  of  the  cerebellar  type.  The  dis- 
turbances are  usually  more  marked  on 
one  side  than  on  the  other,  and  the  legs 
are  affected  to  a  greater  degree  than  the 
arms.  Tumors  of  this  region  with  ataxia 
are  distinguished  from  those  of  the  cor- 
pora quadrigemina  by  the  absence  of 
oculomotor  symptoms  until  late  in  the 
disease,  and  from  growths  in  the  cere- 
bellum from  the  cranial  nerves  of  the 
bulb  escaping. 


Median  aspect  of  tho  lijjlit  lieniicoiebruiii,  sliuwiuj,'  cortical  centres. 


TUMOIiS  OF  THE  TEMPORO-SPIIENOrDAL 

LOBE  may  give  rise  to  no  focal  symp- 
toms, when  they  are  situated  on  the  right 
side.  On  the  left  side  word-deafness  will 
result  if  the  posterior  portions  of  the 
first  and  second  convolutions  are  af- 
fected. When  the  anterior  portion  of 
the  lobe  is  involved  near  the  base  on 
either  side,  disturbances  in  smell  and 
taste  may  be  present. 

Tumors  of  the  corpi's  callosum  may 
cause  general  symptoms  of  intracranial 


Tumors  of  the  great  ganglia  give 
rise  to  no  focal  symptoms  until  the  in- 
ternal capsule  is  affected  either  directly 
or  indirectly.  Complete  hemianassthesia 
from  tumor  in  the  basal  ganglia  prac- 
tically does  not  occur  without  motor  de- 
fect. When  the  hemianassthesia  is  com- 
plete, all  the  special  senses  may  be  less- 
ened or  lost  on  the  amesthctic  side,  the 
visual  defect  being  lateral  homonymous 
hemianopsia,  with  the  blind  fields  on  the 
side  corresponding  to  the  afTected  side 
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of  the  body.  Athetoid  movements  and 
marked  inco-ordination,  chiefly  affecting 
the  hand,  have  been  observed  in  lesions 
of  the  thalamus.  A  tremor  similar  in 
character  to  that  of  multiple  sclerosis  has 
occurred  from  tumor  in  this  region,  but 
it  is  always  imilateral. 

Tumors  of  the  corpora  quadrigeji- 
INA,  besides  the  general  symptoms,  such 
33  headache,  double  choked  disk,  and 
vomiting,  cause  ataxia  and  incomplete 
ophthalmoplegia.  The  ataxia  is  similar 
to  that  observed  in  lesions  of  the  middle 
lobe  of  the  cerebellum.  Bruns  states 
that  the  ophthalmoplegia  will  precede 
the  ataxia  when  the  lesion  is  in  the  cor- 
pora quadrigemina,  but  the  ataxia  will 
precede  the  former  when  the  tumor  is  in 
the  cerebellum. 

Tumors  of  the  crus  produce  "crossed 
paralysis,"  hemiplegia  on  the  opposite 
side  of  the  body, — including  the  limbs 
and  lower  side  of  the  face, — and  paral- 
ysis of  the  third  nerve  on  the  side  on 
which  the  tumor  is  located.  Hemianfes- 
thesia  will  be  present  on  the  hemiplegic 
side  if  the  fibres  on  the  upper  or  poste- 
rior portion  of  the  crus  are  involved.  If 
the  optic  tract  is  seriously  affected,  lateral 
homonymous  hemianopsia  will  be  pres- 
ent, and  the  pupils  will  not  react  to  light 
thrown  into  the  eyes  from  the  side  of  the 
blind  fields:  the  hemiopic  pupillary  re- 
flex of  Wernicke. 

Tumors  of  the  pons  give  rise  to  dis- 
tinct, but  variable,  symptoms,  depending 
upon  the  size  and  exact  location  of  the 
growth.  A  tumor  may  be  situated  to 
one  side  of  the  pons  and  cause  decided 
pontile  sj'mptoms  from  direct  pressure, 
and  if  the  pons  is  pushed  to  one  side, 
against  the  bony  structure,  as  not  infre- 
quently happens,  the  indirect-pressure 
symptoms  on  the  opposite  side  of  the 
pons  from  the  seat  of  the  tumor  may  be 
very  pronounced.    If  the  tumor  is  situ- 


ated in  the  upper  portion  of  the  pons, 
on  one  side  there  will  be  "crossed  paral- 
ysis," and  possibly  hemianjesthesia,  as  in 
tumor  of  the  crus.  During  the  irritative 
stage  of  the  sixth  nerve,  the  eyes  may  be 
spasmodically  jerked  toward  the  side  of 
the  lesion,  but  when  this  nerve  is  para- 
lyzed conjugate  deviation  of  the  eyes  will 
be  to  the  opposite  side.  The  symptoms 
from  a  tumor  in  the  upper  ^jortion  of  the 
pons  on  one  side,  if  from  diffusion  of 
irritation  the  sensory  tract  on  the  op- 
posite side  is  not  affected,  would  be  con- 
jugate deviation  of  the  eyes  to  the  op- 
posite side,  weakness  or  paralysis,  and  dis- 
turbances of  sensation  throughout  the 
entire  opposite  side  of  body,  head,  and 
face.  Owing,  however,  to  the  diffuse 
character  of  the  symptoms,  both  direct 
and  indirect  from  tumor  of  the  upper 
portion  of  the  pons,  the  symptoms  are 
more  likely  to  be  dilatation  of  the  pupils, 
ptosis;  strabismus,  at  times;  sometimes 
cloudiness  and  ulceration  of  the  cornea; 
pain,  with  hypertesthesia  and  anaesthesia 
in  the  region  of  the  distribution  of  the 
fifth  nerve  on  side  corresponding  to  that 
of  the  tumor;  and  hemiplegia  and  hem- 
ianaesthesia  of  the  opposite  side  of  the 
body  and  face,  the  latter  if  the  lesion 
extends  deep  in  the  substance  of  the 
pons,  often  in  the  form  of  dissociation  of 
sensory  s}'mptoms  (loss  of  pain  and  tem- 
perature sensations;  tactile  preserved) 
and  loss  of  conjugate  movement  of  the 
eyes  toward  the  side  of  the  lesion.  Other 
cranial  nerves  would  probably  be  affected 
as  the  disease  progressed.  A  tumor  situ- 
ated in  the  lower  half  of  the  pons  on  one 
side  would  give  rise  to  crossed  motor  and 
sensory  paralysis;  the  face,  both  the 
lower  and  upper  on  the  side  of  the  lesion; 
the  body  and  limbs  on  the  opposite  side. 
Marked  trophic  disturbances  usually  oc- 
cur through  the  distribution  of  the  af- 
fected fifth  cranial  nerve.    Articulation, 
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deglutition,  and  respiration  become  af- 
fected in  lesions  of  the  extreme  lower 
portion  of  the  pons  from  the  involvement 
of  other  cranial  nerves.  As  a  rule,  these 
are  late  symptoms  in  the  course  of  the 
disease.  Tumors  lying  between  the  pons 
and  dura  often  cause  bilateral  symptoms 
on  account  of  the  cord  being  pushed 
against  the  bony  structure.  They  differ 
from  those  caused  by  tumors  within  the 
pons  in  being  more  irritative  and  less  de- 
structive in  character  until  late  in  the 
course  of  these  growths,  and  cranial- 
nerve  symptoms  precede  those  of  the 
pons. 

Glycosuria  and  albuminuria  may  oc- 
cur, giddiness  is  often  intense,  and  vom- 
iting troublesome  if  the  middle  peduncle 
of  the  pons  is  involved.  The  tumor  may 
directly  affect  both  sides  of  the  pons  and 
produce  bilateral  symptoms.  The  knee- 
jerks  are  as  frequently  absent  as  present, 
and  are  extremely  variable:  present  and 
exaggerated  at  one  time,  normal  or  ab- 
sent at  another. 

Tumors  of  the  medulla  at  first  may 
give  rise  to  unilateral  symptoms,  but 
these  soon  become  bilateral,  and  are 
somewhat  similar  to  those  of  progressive 
bulbar  paralysis,  except  that  sensory  as 
well  as  motor  fibres  are  affected  in  the 
former.  It  must  not  be  forgotten  that 
an  intradural  tumor  of  the  medulla  gives 
rise  to  bilateral  symptoms  on  account  of 
the  displacement  of  the  medulla  to  one 
side  against  the  foramen  magnum. 

Tumoks  of  the  cerebellum  cause 
well-marked  general  symptoms,  such  as 
headache,  double  choked  disks,  vomiting, 
and  often  dizziness.  Focal  symptoms, 
however,  will  be  entirely  wanting  if  the 
tumor  is  not  very  large  and  situated  in 
one  hemisphere,  especially  in  its  poste- 
rior portion,  so  as  not  to  affect  the  func- 
tions of  the  middle  lobe  or  those  of  the 
pons.     Tlie  most  reliable  and  constant 


symptoms  of  a  growth  affecting  the 
middle  lobe  are  the  disturbed  muscular 
movements,  the  cranial-nerve  symptoms, 
and  the  subjective  sensations  of  inse- 
curity, both  while  standing  and  lying. 
The  inco-ordination  of  muscular  move- 
ments is  most  pronounced  in  the  legs, 
next  in  the  trunk,  and  least  in  the  arms. 
The  patient's  gait  is  similar  to  that  of 
a  drunken  person,  the  feet  well  separated 
laterally  in  standing  and  walking,  and 
the  body  is  often  thrown  to  one  side,  for- 
ward, or  backward  by  forced  muscular 
movements.  There  is  no  paralysis  of  legs 
or  arms,  unless  the  fibres  in  the  pyram- 
idal tracts  are  affected,  and  no  anas- 
thesia.  The  patient  has  a  sense  of  in- 
security of  his  position,  especially  while 
standing,  and  this  is  sometimes  com- 
plained of  when  he  is  lying  in  bed.  If 
the  tumor  is  situated  well  forward  and  in 
the  median  portion  of  the  middle  lobe, 
the  cranial-nerve  symptoms  will  be  bi- 
lateral; if  to  one  side  they  will  either  be 
unilateral  or,  at  least,  most  marked  on 
the  side  corresponding  to  the  tumor. 
The  facial,  auditory,  and  sixth  nerves 
are  most  commonly  affected.  The  oph- 
thalmoplegic symptoms  observed  in  tu- 
mors of  the  cerebellum  affecting  the  supe- 
rior peduncles  appear  secondary  to  the 
inco-ordination;  when  they  are  due  to  a 
tumor  in  the  corpora  quadrigemina  they 
precede  the  ataxia. 

Tumors  of  the  base  strictly  limited 
to  the  anterior  fossa  would  affect  the 
olfactory  nerves,  but  by  extending  back- 
ward into  the  middle  fossa  they  may 
cause  unilateral  loss  of  sight  or  some 
form  of  hemianopsia.  Mental  symptoms 
are  usually  present  on  account  of  press- 
ure on  the  anterior  lobes.  A  tumor  in 
the  middle  fossa,  if  situated  near  the 
sphenoidal  fissure,  may  paralyze  all  the 
motor  nerves  to  one  eye  and  compress 
the  first  division  of  the  fifth,  causing  uni- 
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lateral  ophthalmoplegia,  anesthesia,  and 
pain  in  the  region  of  distribution  of  this 
division  of  the  trigeminal  nerve,  together 
with  trophic  changes  in  the  eye.  The 
Gasserian  ganglion  and  all  the  divisions 
of  the  fifth  nerve — as  well  the  second, 
third,  fourth,  and  sixth  nerves— are  ex- 
posed to  the  invasion  of  tumors  in  the 
middle  fossa.  Tumors  of  the  posterior 
fossa  injure  the  cranial  nerves,  pons,  and 
medulla,  and  give  rise  to  many  of  the 
symptoms  of  tiTmor  of  the  pons  and  me- 
dulla, with  these  differences:  that  tumors 
in  this  fossa  affect  the  nerves  before  they 
do  the  pons  or  medulla;  in  paralysis  of 
the  sixth  nerve  from  injury  to  its  trunk 
the  conjugate  fibres  of  the  internal  rectus 
of  the  other  eye  are  not  affected,  as  in 
nuclear  paralysis  of  this  nerve;  and  the 
seventh  and  eighth  nerves  are  usually  in- 
volved by  the  same  lesion,  as  they  all  lie 
near  together  at  the  base. 

Multiple  Tumors. — According  to  Dana, 
about  one-seventh  of  all  brain-tumors 
are  multiple.  The  tubercular,  cancerous, 
and  melanotic  varieties  are  most  com- 
monly multiple.  I  have  foiind  seven 
tubercular  nodules  of  considerable  size 
in  one  brain,  situated  in  widely  different 
portions  of  the  brain. 

In  only  a  comparatively  small  number 
of  cases  is  it  possible  to  determine  the 
exact  nature  of  the  growth,  and  often  the 
conclusion  at  which  one  arrives  is  little 
more  than  a  shrewd  guess.  Secondary 
growths  in  the  brain  usually  are  of  the 
same  nature  as  the  primary  one  in  other 
portions  of  the  body.  Evidences  of  syph- 
ilis or  tuberculosis  in  a  person  suffering 
from  tumor  of  the  brain  points  to  the 
probable  nature  of  the  growth.  Inher- 
ited syphilis  very  rarely  gives  rise  to 
tumor  of  the  brain.  The  most  common 
cerebral  growths  in  children  are  the 
tubercular,  and  these  may  occur  in  child- 
hood without  the  signs  of  tuberculosis 


in  other  portions  of  the  body.  The  cere- 
bellum, comparatively  speaking,  is  re- 
markably exempt  from  syphilitic  tumors, 
but  the  tubercular  and  the  gliomatous 
are  the  most  frequent  here.  Growths  in 
the  cortex  are  usually  syphilitic,  tuber- 
cular, or  sarcomatous.  Gliomata  and 
sarcomata  frequently  occur  in  the  cen- 
trum ovale,  and  may  subsequently  in- 
volve the  cortex.  The  symptoms  of  most 
growths  of  the  brain  are  at  first  favorably 
modified  by  active  antisyphilitic  treat- 
ment. If  the  improvement  is  very  great 
and  can  be  maintained  by  such  treat- 
ment, it  is  strong  evidence  in  favor  of 
the  S3'philitic  nature  of  the  growth. 

Etiology. — Predisposing  Causes. — 
Cerebral  growths  may  occur  at  any  time 
of  life.  The  third  decade  furnishes  the 
largest  number,  about  20  per  cent.;  the 
first  and  fourth  about  18.5  per  cent,  each; 
and  the  second  and  fifth  about  14  per 
cent.  each.  They  are  rare  in  extreme  old 
age.  Steffen  has  reported  a  case  of  tumor 
of  the  brain  in  an  infant  four  weeks  old. 

The  character  of  the  tumor  varies 
considerably  with  the  different  periods  of 
life.  Tubercular,  cystic,  gliomatous,  and 
sarcomatous  varieties  are  frequent  in 
childhood  and  early  adult  life.  The 
tubercular  largely  predominating  in 
childhood.  Syphilitic  growths  are  most 
common  in  young  and  middle-aged 
adults.  The  gliomatous,  sarcomatous, 
and  gliosarcomatous  are  most  frequent 
during  the  latter  period.  In  my  experi- 
ence I  have  found  cystic  growths  much 
more  frequent  in  adults  than  in  child- 
hood, although  this  is  contrary  to  the 
results  obtained  from  a  study  of  tabular 
statistics.  Carcinomatous  growths  are 
found  most  commonly  during  the  de- 
generative period  of  life. 

Sex. — After  the  age  of  fifty  tumor  of 
the  brain  is  found  with  about  equal  fre- 
quency in  the  two  sexes,  but  before  this 
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time,  not  excluding  early  childhood,  the 
male  sex  suffers  nearly  twice  as  often  as 
the  female.  It  seems,  then,  that  the  ex- 
planation for  the  increased  liability  of 
the  male  sex  to  suffer  from  tumor  of  the 
brain  must  be  sought  in  conditions  per- 
taining to  the  developmental  and  active 
periods  of  sexual  life. 

Heredity.— It  is  still  doubtful  whether 
hereditary  influences,  excluding  the  tu-  ' 
bercular   and    the    carcinomatous,    play  I 
any  part  in  the  causation  of  tumors  of 
the  brain. 

It  is  probabie  that  worry,  anxiety,  , 
excessive  alcoholic  indulgence,  cerebral 
congestion,  and  depressed  states  of  the 
nervous  system  favor  the  development  of 
cerebral  growths  in  tubercular  and  syph- 
ilitic subjects,  and  they  favor  the  forma- 
tion of  cancerous  growths  in  other  por- 
tions of  the  body  and  secondarily  in  the 
brain  in  certain  persons,  especially  those 
who  are  the  offspring  of  families  in 
which  the  history  of  cancer  is  found. 

Exciting  Causes.  —  There  is  appar- 
ently a  direct  relation  between  injury 
of  the  brain  and  the  development  of 
tumor  in  only  a  few  instances.  It  ap- 
pears from  the  study  of  numerous  cases 
that  this  relation  is  frequently  over- 
estimated. 

Syphilis  and  tuberculosis  arc  two  of 
the  most  potent  causes  of  tumors  of  the 
brain.  I  have  no  doubt  that  the  time 
will  come  when  we  shall  be  able  to  at- 
tribute the  origin  of  many  tumors  of  the 
brain  to  micro-organisms. 

Pathology. — According  to  Gowers, 
about  four-fifths  of  the  non-syphilitic  tu- 
mors of  the  brain  are  either  tubercular  or 
sarcomatous  (including  the  gliomatous). 
It  is  difficult  to  determine  the  frequency 
of  syphilitic  tumors  of  the  brain,  as  so 
many  cases  yield  temporarily  or  perma- 
nently to  antisyphilitic  treatment,  and 
are  lost  sight  of  by  the  observer.    The  dif- 


ficulty is  still  further  enhanced  from  the 
fact  that  many  cases  of  non-syphilitic  tu- 
mors temporarily  yield  to  antisyphilitic 
treatment,  and  may  pass  from  under  the 
physician's  observations  before  their  true 
nature  is  determined.  The  gliomata  are 
found  only  in  the  central  nervous  system 
and  in  the  retina,  and  occur  far  more  fre- 
quently in  the  brain  than  in  the  cord. 

From  a  study  of  Starr's  tables,  con- 
sisting of  analysis  of  three  hundred  cases 
of  tumor  of  the  brain  in  children,  in 
nearly  one-half  the  tumor  was  found  in 
the  cerebellum,  pons,  and  medulla,  while 
in  the  same  number  in  the  adult  only  a 
little  more  than  one-fifth  were  located 
in  this  portion  of  the  brain  and  its  stem. 
The  cerebellum  in  childhood  appears 
to  be  a  little  more  than  twice  as  often 
the  seat  of  tumor  as  in  adult  life,  but  in 
adults  the  cortex  of  the  cerebrum  is  the 
seat  of  tumors  six  times  as  often  as  in 
childhood.  From  a  study  of  the  loca- 
tion of  tumors  it  will  be  found  that  por- 
tions of  the  brain  inaccessible  to  the  sur- 
geon's knife  are  much  more  commonly 
the  seat  of  growths  in  children  than  in 
adults. 

Tubercular  growths  are  the  most 
frequent  of  brain-tumors,  especially  in 
childhood,  and  their  most  common  seat 
is  in  the  cerebellum  or  other  structures 
in  the  posterior  cerebral  fossa.  In  nearly 
one-half  the  cases  the  growths  are  mul- 
tiple, and  give  rise  to  a  confusion  of 
symptoms,  especially  in  relation  to  local- 
ization. Syphilitic  growths,  which  are 
often  accompanied  by  endarteritis  or  a 
low  form  of  meningitis,  affect  the  cere- 
brum much  more  frequently  than  the 
cerebellum,  and  are  found  on  the  sur- 
face, either  at  the  base  or  on  the  convex 
surfaces  of  the  frontal  lobe  and  the  con- 
volutions near  the  fissure  of  Rolando. 
Oliomata  and  sarcomata  are  frequent 
forms  of  tumor  of  the  brain.    The  former 
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grow  from  the  neurogliar  tissue,  infil- 
trate tlie  surrounding  portions  of  the 
brain,  may  be  of  considerable  size,  and 
are  often  scarcely  distinguishable  from 
the  adjacent  brain-substance;  the  latter 
develop  from  the  connective  tissue  of  the 
membranes  and  vessels,  and  are  fre- 
quently capsulated. 

Prognosis.  —  The  tubercular  in  chil- 
dren and  the  gummatous  growths  in 
young  adults  give  the  most  favorable 
prognosis.  In  rare  instances  a  sarcoma- 
tous growth  may  become  capsulated  and 
cease  to  grow  or  even  decrease  in  size. 
The  duration  of  life  in  tumors  of  the 
brain  varies  from  a  few  months  to  two 
or  three  years.  In  exceptional  cases  life 
is  prolonged  for  many  years. 

Treatment.  —  Persons  suffering  from 
tubercular  or  syphilitic  "growths  should 
be  kept  as  well  nourished  as  possible,  by 
means  of  a  generous  and  nutritious  diet, 
and  general  tonics,  consisting  of  codliver- 
oil,  iron,  quinine,  extract  of  sumbul,  and 
arsenic,  together  with  plenty  of  fresh  air. 
In  tubercular  tumors  alcoholic  stimula- 
tion in  many  instances  has  seemed  to  be 
beneficial  in  my  experience.  The  treat- 
ment should  be  difl'erent  in  the  early 
stages  of  intracranial  growths  from  that 
which  should  be  adopted  after  the  brain 
has  received  considerable  damage  and 
the  tumor  attained  considerable  size.  In 
the  early  course  of  the  disease  the  pa- 
tient should  have  the  benefit  of  the  doubt 
when  syphilis  cannot  be  excluded.  The 
more  acute  and  irritative  the  symptoms 
in  cases  of  syphilis  of  the  brain,  the 
greater  the  demand  for  mercury  pushed 
rapidly  to  its  constitutional  effect;  the 
slower  the  growth,  the  more  likely  that 
potassium  iodide  will  be  more  beneficial 
than  mercury.  In  most  cases,  while  in- 
unctions of  mercury  are  employed  vig- 
orously, potassium  iodide  should  be 
pushed   to   the   point   of  tolerance.     If 


with  six  weeks'  active  antisyphilitic  treat- 
ment, carried  to  the  point  of  tolerance, 
the  symptoms  do  not  begin  to  yield,  it 
is  probable  that  little  will  be  accom- 
plished by  this  method.  It  should  be 
borne  in  mind  that  syphilitic  subjects, 
who  are  emaciated  and  anaemic,  will  not 
respond  to  active  antisyphilitic  agents 
until  the  nutrition  has  been  improved. 
In  the  late  stages  of  tumor  of  the  brain 
prolonged  and  vigorous  antisyphilitic 
agents  are,  to  say  the  least,  useless,  if 
not  cruel.  In  such  cases,  if  improvement 
is  not  manifest  within  one  or  two  weeks, 
vigorous  measures  should  cease. 

Headache  is  lessened  by  keeping  the 
bowels  open  freely  each  day,  the  digest- 
ive organs  in  the  best  possible  condition, 
and  avoiding  causes  that  are  likely  to 
increase  the  blood-supply  to  the  brain. 
Cold  to  the  head  and  a  mustard  plaster 
to  the  nape  of  the  neck  often  relieve 
an  annoying  headache.  Sometimes  local 
abstraction  of  blood  from  the  head  by 
means  of  leeches  to  the  temple  or  nape 
of  the  neck  has  been  employed  with 
benefit. 

Such  anodynes  as  cannabis  Indica 
(Hering's  extract  or  Parke,  Davis  &  Co.'s 
normal  liquid),  with  one  of  the  coal- 
tar  products,  with  or  without  codeine, 
should  be  employed  before  hypodermic 
injections  of  morphine  are  resorted  to. 
Mustard  to  the  neck  and  over  the  stom- 
ach, with  cold  to  the  head,  will  often  re- 
lieve vomiting.  Twenty  to  30  grains  of 
hydrate  of  chloral  given  by  bowel  in 
starch-water  will  often  stop  the  vomit- 
ing as  well  as  the  general  convulsions. 
Morphine  hypodermically  administered 
may  be  resorted  to  with  confidence  in 
the  intractable  cases  of  vomiting  and 
general  convulsions. 

In  case  the  tumor  is  accessible  to  the 
surgeon's  knife,  an  operation  for  its  re- 
moval should  not  be  postponed  if  the 
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symptoms  have  failed  to  be  decidedly 
modified  by  antisyphilitic  agents,  vigor- 
ously pursued  for  a  period  of  from  six  to 
eight  weeks.  Xo  one  should  think  of 
trying  to  remove  a  carcinoma  or  a  mel- 
anotic sarcoma  from  the  most  accessible 
regions  of  the  brain,  if  the  diagnosis  of 
the  nature  of  the  tumor  were  possible  or 
strongly  probable.  In  some  cases  of 
tumor  of  the  brain,  in  which  there  is  no 
prospect  of  removing  the  growth,  in  the 
hopes  of  relieving  the  severe  and"  ago- 
nizing pain  a  button  of  bone  may  be  re- 
moved from  over  the  seat  of  pain.  In 
two  personal  cases  this  procedure  has 
lessened  or  relieved  the  pain  for  pro- 
longed periods.  Several  other  similar 
cases,  equally  successful,  have  been  re- 
ported. J     rj,     EsuujDGE, 

Denver. 

TUMORS  OF  THE  BREAST. 

Benign  Tumors.  —  Benign  tumors  of 
tlie  breast  include  hypertrophy,  adenoma, 
fibroma,  cysts,  osteoma,  and  tuberculous 
tumors,  besides  galactocele,  which  has 
been  described  under  Mammary  Gland, 
Diseases  of. 

Hypertrophy.  —  Hypertrophy  of  the 
mammary  gland  is  usually  met  with  be- 
tween the  twentieth  and  the  thirtieth 
year.  Its  onset  is  quite  insidious:  the 
breasts  begin  to  swell  and  steadily  in- 
crease in  size  within  a  few  months,  until 
they  have  attained  quite  noticeable  pro- 
portions. The  enlargement  may  effect 
both  organs,  but  sometimes  only  one  of 
them.  The  breast  keeps  the  shape  of  a 
hemisphere,  but  it  is  much  firmer  than 
usual.  When,  however,  it  has  become 
very  large,  its  weight  causes  it  to  fall 
below  the  abdomen,  the  upper  portion 
forming  a  more  or  less  large  cutaneous 
pedicle.  It  sometimes  assumes  very 
great  proportions. 

The  menstruation,  as  a  rule,  is  dis- 
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turbed.  Pains  appear  which,  though 
rare  at  first,  become  more  and  more  pro- 
nounced. The  patient,  however,  com- 
plains especially  of  extreme  fatigue 
caused  by  the  enormous  weight.  In 
some  eases  the  breasts  acquire  almost  in- 
credible proportions;  the  patient  loses 
her  appetite,  and  occasionally  dies  of 
weakness  and  prostration,  the  autopsy 
showing  no  other  alteration  than  the  en- 
largement. 

Treatment.  —  Iodide  of  potassium 
used  early  and  in  large  doses  and  moder- 
ate pressure  exerted  by  means  of  a  flan- 
nel or  rubber  bandage  sometimes  retard 
or  arrest  the  growth.  If  the  tumor  con- 
tinues to  grow,  operative  measures  must 
be  resorted  to.  Lactation  seems  to 
cause  diminution,  and  has  been  followed 
by  a  cure  in  a  few  instances. 

Adenofibroma. — Adenofibroma  is  fre- 
quently observed,  and  may  appear  at  any 
age,  but  is  usually  met  with  between  the 
ages  of  fifteen  and  forty-five  years:  dur- 
ing the  sexual  life.  Menstrual  disturb- 
ances and  contusions  of  the  breast  are 
thought  to  exert  a  certain  pathogenic 
influence. 

Symptoms.  —  Adenofibroma  grows 
insidiously,  but  pain  is  only  pi-esent  in 
exceptional  cases,  and  is  usually  in- 
creased during  the  menstrual  period. 
The  growth  rolls  under  the  fingers,  and 
its  surface  is  generally  irregular,  thougli 
the  skin  is  unchanged  and  elastic  under 
pressure.  The  nipple  is  not  retracted, 
but  there  occasionally  exudes  from  it  a 
sero-sanguincous  fluid. 

The  subcutaneous  veins  are  only 
slightly,  if  at  all,  dilated,  except  when 
the  tumor  is  very  large.  The  axillary 
glands  are  usually  normal,  and  the  pa- 
tient's general  lioalth  is  good.  Very 
rarely  these  growtlis  liave  been  known 
to  attain  a  considerable  size  in  a  short 
time,  and  the  distended  skin  to  become 
20 
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thinned  and  ulcerated.  But  the  cuta- 
neous tissues  remain  free  and  loose,  and 
the  ulcerative  process  presents  none  of 
the  characteristics  of  cancerous  ulcera- 
tions. 

Treatment. — The  progress  of  small 
adenomata  may  be  retarded  by  the  local 
use  of  iodine  and  by  slight  compression, 
but,  if  they  continue  to  increase  in  size, 
they  should  be  excised.  It  is  important 
to  remember  that  the  excision  should  be 
complete,  the  least  remnant  becoming, 
otherwise,  a  focus  of  recurrence. 

Adenomata  are  not  the  harmless 
growths  that  many  believe  them  to  be, 
as  there  is  a  great  probability  that  they 
may  and  do  become  cancerous.  Medic- 
inal therapeutics,  external  and  internal, 
are  useless.  Early  recourse  to  the  knife 
affords  a  safe  and  satisfactory  method 
of  dealing  with  them.  Balloch  (Amer. 
Jour,  of  Obstet,  Oct.,  'OS). 
Galactoceles,  or  Lacteal  Tumors.  (See 
Mammary  Gland,  volume  iv.) 

Cysts. — These  growths  are  occasion- 
ally met  with,  and  present  only  as  symp- 
tom a  localized  enlargement,  with  un- 
mistakable fluctuation. 

Cysts  are  usually  due  to  dilatation  of 
the  glandular  portion  of  the  lacteal 
tubes,  followed  by  obliteration  of  the  ex- 
cretory duct;  occasionally  the  sac  de- 
velops in  the  interstices  of  the  gland. 
In  the  tubular  form  a  clear  or  gelatinous 
serum  is  exuded;  the  parenchymatous 
cysts,  however,  usually  contain  a  san- 
guineous fluid.  The  cystic  walls  form 
part  of  the  surrounding  tissues,  and  can- 
not be  peeled  off  from  them  without 
lacerating  the  latter. 

A  peculiar  type  of  cystic  disease  of 
the  breast  has  been  described  by  Keclus. 
It  consists  in  the  development  in  the 
healthy  tissue,  and  in  both  breasts  at 
once,  of  a  large  number  of  cysts  varying 
greatly  in  size  from  that  of  a  pin's  head 
to  a  hen's  egg,  and  containing  a  more  or 
less  thick  liquid,  which  may  be  either 


quite  transparent  or  dark.  Their  growth 
is  gradual  and  cause  but  little,  if  any,  suf- 
fering. They  feel  as  hard  subcutaneous 
masses  which  cannot  be  said  to  fluctuate. 
Reclus  suggests  their  kinship  to  epitheli- 
oma and  the  theoretical  possibility  of 
their  assuming  a  malignant  type. 

Clinical  experience  has  sustained  this 
view  in  some  instances.  As  a  rule,  how- 
ever, a  pure  cyst,  when  left  to  itself,  re- 
mains benign,  and,  when  operated  upon 
under  strict  antiseptic  precautions,  does 
not  recur. 

Treatment. — A  serous  cyst  should  be 
aspirated  with  a  small  trocar,  this  being 
followed  by  the  injection  of  iodine.  If 
suppuration  occur,  or  if  the  cyst  is  not 
cured  by  the  injection,  it  should  be 
opened  and  evacuated.  Excision  may 
have  to  be  resorted  to,  but  the  fact  that 
the  walls  of  the  cyst  are  not  free  from 
the  adjoining  tissues  renders  this  proced- 
ure somewhat  difficult. 

During  the  past  fourteen  years  39  cases 
of  retention-cysts  of  the  breast  have  been 
noted.  The  majority  of  cases  were  in 
married  women  who  had  had  children ; 
in  only  4  was  there  a  history  of  mastitis, 
or  sore  nipples.  The  diagnosis  of  reten- 
tion-cysts of  the  breast  is  easy  when  the 
cysts  are  superficially  situated  or  in 
small  soft  breasts;  they  are  smooth  and 
rounded  in  outline  and  offer  elastic  re- 
sistance; the  skin  is  never  adherent,  the 
nipple  is  normal,  and  they  are  usually 
painful,  while  small  cancerous  deposits 
are  not  usually  painful.  Puncture  with 
an  hypodermic  needle  is  the  final  diag- 
nostic test. 

The  treatment  should  be  begun  with 
aspiration,  and  incision  should  be  un- 
dertaken only  in  case  the  cysts  refill  or 
are  unusually  large,  or  in  case  the  pa- 
tient is  exceptionally  nervous  and  is 
tormented  with  the  idea  of  the  develop- 
ment of  carcinoma.  Patients  with  gen- 
eral cystic  diseases  are  advised  to  wait, 
as  sometimes  the  condition  remains  with- 
out change;  advanced  cystic  disease 
calls  for  excision  of  the  breast.  There 
is  little  evidence  that  this  condition  de- 
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generates  into  carcinoma;  if  so,  it  is 
very  slow  in  development.  William  T. 
Bull   (Med.  Record,  Apr.  22,  '99). 

Analysis  of  142  cases  of  breast  disease, 
(17  of  which  were  cystic.  Of  these,  23 
were  in  single  and  44  in  married  women, 
one-half  of  the  cases  occurring  between 
the  ages  of  40  and  50.  Conclusions: 
Simple  cysts  of  the  breast  are  far  more 
common  than  they  are  generally  believed 
to  be.  They  are  chiefly  found  at  the 
same  period  of  life  at  which  cancer  is 
met  with,  and  are  mostly  quite  amenable 
to  local  treatment  without  sacrifice  of  the 
breast-gland.  Exploratory  incision  is  in- 
dicated in  all  cases.  If  the  cyst-wall  is 
found  free  from  papillary  growth,  all  that 
is  necessary  is  to  swab  it  out  with  tinct- 
ure of  iodine.  Any  intracystic  growth, 
however  small,  warrants  removal  of  the 
cyst.  When  the  growth  is  flesh-like, 
either  the  lobe  involved  or  the  whole 
mamma  should  be  removed,  as  the  case 
may  be.  T.  Bryant  (Lancet,  Apr.  28, 
1900). 

Miscellaneous  Growths. — Among  the 
growths  rarely  met  with  are  osteoma 
and  LIPOMA.  The  former  especially  are 
very  rare.  Calculi  have  occasionally 
been  found  in  galactoceles,  and  cysts 
have  been  met  with  whose  walls  have  be- 
come calcareous.  Cases  in  which  the 
entire  breasts  have  hardened  sufficiently 
to  simulate  stone  when  touched  have 
also  been  recorded. 

Semimalignant  and  Malignant 
Tumors. 

Sarcoma. — Pure  sarcoma  is  rarely  met 
with;  it  is  usually  associated  with  other 
morbid  conditions  of  the  mammary  tis- 
sues; hence  the  names  adenosarcoma, 
fibrosarcoma,  myxosarcoma,  cyslosarcoma, 
given  these  growths  and  which  denote 
their  associations. 

Symptoms. — Clinically  sarcoma  may 
assume  the  type  of  a  rather  circumscribed 
tumor,  which  is  immovable,  lobulated, 
and  firm.  After  a  time  the  elevations 
project  somewhat,  and  may  become  very 
soft,  and  finally  become  foci  of  ulcera- 


tion. The  semimalignant  nature  of  the 
growth  then  appears  and  the  a.xillary 
glands  may  become  enlarged. 

A  second  form  is  the  diffuse  sarcoma, 
which  rapidly  invades  the  entire  gland, 
but  follows  otherwise  about  the  same 
clinical  course  of  the  first  variety.  In 
sarcomas  associated  with  soft  tumors, 
such  as  adenoma  or  myxoma,  the  tumor 
is  less  hard,  and  suggests  the  benign 
forms  with  which  the  sarcomatous  type 
is  combined. 

Diagnosis.  —  From  cancer  of  the 
breast  sarcoma  is  distinguishable  by  the 
following  characteristics:  It  does  not 
adhere  to  the  skin,  though  this  may  be 
distended,  thin,  and  even  ulcerated, 
owing  to  the  size  of  the  tumor.  The  en- 
tire gland  is  not,  as  a  rule,  affected  and 
the  nipple  is  not  retracted.  The  axillary 
lymphatics  are  seldom  enlarged.  There 
is  but  little  pain.  Again,  sarcoma  occurs 
in  young  adults,  whereas  cancer  rarely 
appears  before  the  age  of  forty-five  years. 
It  is  frequently  observed  in  men  and  is 
usually  in  them  of  traumatic  origin. 
They  are  often  mistaken  for  abscess  and 
opened. 

Prognosis  and  Treatment.  —  Sar- 
coma is  ranked  next  to  cancer  as  regards 
malignancy.  It  may  also  recur  after  ex- 
tirpation, and  may  become  generalized 
in  the  viscera.  The  fact  that  it  does  not 
always  do  so  causes  this  variety  of 
growth  to  be  classed  as  semimalignant. 
It  should  be  removed,  including  the 
superjacent  skin.  This  is  easily  accom- 
plished by  raising  the  mass  with  one 
hand  and  including  it  within  two  semi- 
lunar incisions,  the  tips  of  which  meet 
No  diseased  tissue  should  be  allowed  to 
remain. 

Cancer  of  the  Breast. — Out  of  7.50 
cases  of  mammary  diseases  of  all  kinds 
witnessed  in  St.  George's  Hospital,  I^on- 
don,  by  Marmadukc  Slicild  (Hrit.  Med. 
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Jour.,  May  3,  '96)  about  one-half— 353 
— were  carcinomatous. 

The  predisposing  and  exciting  causes 
of  cancer  in  this  location  are  almost 
invariably  explainable  through  a  reduc- 
tion of  the  powers  of  resistance  of  the 
mammary  tissues,  brought  on  through 
trophic  disorders.  These,  in  turn,  may 
be  due  to  induration  following  the  vari- 
ous forms  of  mammitis  (see  Mammary 
Gland),  abscesses,  Paget's  disease,  espe- 
cially; and  of  disorders  of  the  nipple: 
abscess,  psoriasis,  eczema,  etc.  Trauma- 
tism is  a  fruitful  exciting  cause  when 
the  breast  has  been  weakened  by  disease; 
old  age  enhances  the  chances  of  a  local 
morbid  development  by  decreasing  the 
local  powers  of  resistance. 

Varieties.  —  Two  forms  of  cancer  of 
the  breast  are  met  with,  the  scirrhous,  or 
hard,  cancer,  in  which  there  is  excessive 
development  of  fibrous  tissue,  and  the 
encephaloid,  or  soft,  cancer,  in  which  the 
epithelial  elements  play  the  leading  role. 
(See  Tumors,  this  volume). 

Scirrhous,  or  Hard,  Carcinoma. — In 
this  variety  the  initial  symptoms  vary 
with  the  location  of  the  primary  cancer- 
ous focus.  In  deep-seated  cancer  the 
gland  may  become  enlarged  and  hard, 
but  not  essentially  deformed.  The  skin 
adheres  closely  to  the  mammary  tissues, 
and  the  gland  itself  adheres  to  the  mam- 
mary walls.  In  other  cases  the  breast 
practically  collapses  and  atrophies  and 
the  nipple  becomes  retracted,  constitut- 
ing the  atrophic,  or  withering,  form  of 
scirrhus.  In  still  another  type  the  can- 
cerous process  affects  a  certain  part  of 
the  breast  only,  and  thence  invades  the 
whole  gland  by  throwing  out  fibrous 
bands  or  strips,  which  radiate  through 
the  organ  in  all  directions.  The  surface 
of  the  breast  may  then  assume  various 
types  of  irregularity,  with  promiscuously 
distributed  undulations. 


The  tumor  may  be  essentially  cutane- 
ous at  first  and  subsequently  invade  the 
deeper  tissues.  It  then  appears  in  the 
form  of  irregularly  disseminated  plaques 
or  hard,  superficial  areas,  which  unite 
and  may  involve  a  large  portion  of  the 
superficial  tissue.  The  skin  appears  as 
though  tanned;  and  is  hard,  rough, 
thick,  and  red.  This  scirrhous  trans- 
formation may  gradually  affect  the  whole 
anterior  portion  of  the  thorax,  which 
thus  appears  to  be  covered  with  sole- 
leather-like  covering;  hence  the  name 
"en  cuirasse"  given  this  type  of  cancer. 
Sometimes  the  disease  appears  in  the 
form  of  nodules  varying  in  size  from  that 
of  a  cherry  to  a  millet-seed.  These  nod- 
ules are  hard  and  vary  greatly  in  num- 
ber. They  may,  however,  remain  in  the 
same  condition  a  long  time  if  let  alone, 
but  frequently  ulcerate.  If  removed 
they  rapidly  recur.  They  are  due  to 
penetration  of  the  cancer-cells  into  the 
perivascular  lymph-spaces  of  the  cutane- 
ous vessels.  "When  scirrhus  of  the  skin 
follows  upon  a  deep-seated  cancer,  simi- 
lar nodules  may  develop  around  the  edge 
of  the  cancerous  ulcer.  Their  appear- 
ance indicates  a  tendency  to  spread  and 
to  become  generalized. 

Scirrhous,  or  hard,  cancer,  when  left 
to  itself,  transforms  the  whole  breast  af- 
fected into  a  stone-like  mass.  Into  this 
the  nipple  is  more  or  less  drawn  by 
contraction  of  the  milk-ducts  through 
infiltration  of  the  latter  with  young 
cells  and  subsequent  metamorphosis  into 
fibrous  tissue.  If  the  cancerous  focus  is 
far  from  the  nipple,  the  latter  may  only 
be  somewhat  distorted  through  irregular 
tension  of  the  skin. 

Deep  or  superficial  ulceration  may  oc- 
cur, which  differs  greatly  from  that  ob- 
served in  the  epithelioma  of  the  breast. 
The  ulcer  resembles  a  crater  with  irreg- 
ular,  hard,   everted   edges,   and   whose 
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base  is  covered  with  foul,  unhealthy 
granulations,  giving  off  a  thin,  offensive 
discharge.  Such  ulcers  are  apt  to  bleed, 
and  severe  haemorrhages  may  occur. 
The  axillary  glands  become  involved 
early;  but  their  detection  at  first  re- 
quires careful  examination.  They  grad- 
ually enlarge,  and  by  pressing  upon  the 
surrounding  vessels  and  nerves  may  give 
rise  to  oedema  of  the  arm  or  to  neuralgic 
pains.  The  entire  lymphatic  system  of 
the  trunk  is  exposed  to  contamination; 
hence  the  visceral  complications  often 
witnessed. 

Suffering  only  becomes  serious  when 
the  tumor  has  reached  a  certain  size. 
Pain  of  a  stinging  or  burning  character 
is  sometimes  complained  of;  involve- 
ment of  nerves  often  cause  it  to  be  neu- 
ralgic and  persistent,  especially  in  the 
shoulder  and  arm.  The  ulcerative  proc- 
ess, the  general  toxsemia  incident  upon 
the  presence,  the  purulent  mass,  and  the 
mental  sufferings  of  the  patient  bring  on 
exhaustion  which  finally  end  in  death. 

Encephaloid,  or  Soft,  Carcinoma.  — 
The  encephaloid  variety  of  mammary 
cancer,  though  less  frequently  met  with 
than  scirrhus,  is  nevertheless  common. 
It  always  starts  in  the  gland  itself,  and 
only  affects  the  skin  at  a  later  period. 
Its  onset  is  insidious.  It  may  have  ex- 
isted for  some  time  unperceived  by  the 
patient.  A  hard  tumor  located  in  the 
gland  is  first  noticed;  this  may  be  free 
from  surrounding  or  fixed,  according  to 
the  time  it  is  detected.  It  may  also  pre- 
sent nodules  varying  in  density,  owing 
to  the  presence  of  cysts  and  sanguineous 
infiltration.  At  first  the  skin  is  free  and 
traversed  by  unusually-prominent  bluish 
veins,  some  of  which  finally  become  vari- 
cose; spots  of  redness  then  appear,  the 
precursors  of  adhesion  to  the  skin  of  the 
cancerous  mass.  This  occurs  at  an  early 
stage,  and  is  caused  by  infiltration  of  the 


cancerous  elements  into  the  tissues. 
The  whole  tumor  then  becomes  a  red- 
dish, fluctuating  mass  which  soon  degen- 
erates and  becomes  fungous;  it  then 
bleeds  easily  when  touched,  and  gives  off 
a  foul  odor.  Burning  and  shooting 
pains,  which  are  more  severe  and  appear 
earlier  than  in  scirrhous  cancer,  occur, 
and  steadily  increase  in  intensity.  Ke- 
traction  of  the  nipple  also  occurs,  and 
engorgement  of  the  lymphatics  can  be 
detected  at  an  earlier  date. 

The  ulceration  differs  essentially  from 
that  of  scirrhus.  Instead  of  being  sur- 
roiinded  with  a  harder  border,  forming  a 
crater-like  cavity,  it  assumes  the  aspect 
of  a  large  fungous  sore.  The  least  touch 
causes  it  to  bleed,  and  hemorrhages  are 
much  more  frequently  observed  than  in 
scirrhus,  but  fortunately  are  arrested 
with  less  trouble.  Cachexia  also  appears 
earlier.  All  the  acute  symptoms  are  ag- 
gravated, and  complications  in  remote 
organs  are  more  frequently  observed. 

Diagnosis. — The  anxiety  caused  by  a 
growth  in  this  region  renders  a  careful 
differential  diagnosis  of  unusual  impor- 
tance. 

The  first  question  to  be  determined  is 
whether  the  tumor  be  benign  or  malig- 
nant. To  determine  the  exact  nature  of 
a  tumor  at  the  very  onset  is  often  im- 
possible, but  this  difficulty  gradually  de- 
creases as  time  progresses.  Still,  there 
are  at  all  times  landmarks  upon  which 
the  surgeon  may  base  a  guarded  opinion 
even  early. 

As  a  rule,  benign  tumors  occur  before 
the  age  of  thirty-five  or  forty,  while  the 
malignant  growths  are  seldom  met  with 
before  that  age.  Again,  the  evolution  of 
the  neoplasm  is  much  more  rapid  in 
malignant  tumors  than  in  the  benign. 
These  usually  remain  free  or  detached, 
and,  if  at  all  superficial,  can  be  rolled 
under  the  finger,  indicating  the  absence 
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•of  adhesions.  In  malignant  tumors,  on 
the  contrary,  adhesion  to  all  the  sur- 
rounding tissues  becomes  at  once  evi- 
dent, their  limits,  even  in  the  beginning, 
being  practically  indefinable,  while  later 
on  the  cutaneous  and  all  the  underlying 
tissues  become  incorporated  in  the 
tumor. 

The  density  of  the  growth  and  the  as- 
pect of  the  skin  also  afford  a  clue.  Be- 
nign growths  are  usually  soft  and  elastic 
when  pressed  upon,  while  malignant  neo- 
plasms are  hard  and  lumpy.  The  skin 
retains  its  softness  and  usually  rides 
freely  over  the  benign  tumor,  while  over 
a  malignant  one  the  skin  becomes  abnor- 
mal and  assumes  a  leathery  aspect. 

In  benign  growths  the  nipple  usually 
remains  free  or  merely  distorted  by  the 
change  in  shape  of  the  breast.  In  can- 
cer it  is  drawn  into  the  organ  and  held 
fast  in  that  position  by  fibrous  bands. 

An  oozing  of  blood  from  the  nipple  of 
a  breast  in  which  no  appreciable  change 
can  be  seen  is  a  serious  symptom:  a 
precursor  of  the  development  of  cancer. 
The  discharge  may  precede  the  appear- 
ance of  tumor  several  years.  Delbet 
(Bull.  M6d.,  Dec.  4,  '95). 

E.xamination  of  80  tumors  of  the  breast 
were  found  to  be  medullary  carcinoma, 
21  carcinoma  simplex,  5  colloid  car- 
cinoma, 10  scirrhus,  9  adenocarcinoma, 
18  fibroma,  and  6  sarcoma.  It  seems 
justifiable  to  conclude  from  the  examina- 
tion that  there  is  no  strictly  benign 
tumor  of  the  breast,  and  that  the  only 
rational  treatment  is  complete  removal 
as  soon  as  discovered.  Hyde  (Jour. 
Amer.  Med.  Assoc,  Mar.  31,  1900). 

Examination  of  37  cases  of  primary 
tumor  of  the  mamma.  Ten  of  these  were 
tumors  of  the  areola,  27  of  the  papilla. 
Conclusion  that  only  the  myomas  and 
pedunculated  tumors  can  be  considered 
as  absolutely  benign,  and  that  other 
varieties  are  already  malignant  or  will 
become  so  sooner  or  later.  A.  0.  Lind- 
fors  (Monats.  f.  Geburts.  u.  Gyniik..  Apr., 
1900). 


The  lymphatic  glands  of  the  axilla 
rarely,  if  ever,  become  enlarged  in  be- 
nign growths;  if  they  do  at  all,  the 
enlargement  is  slight.  In  malignant 
growths  they  are  always  more  or  less  en- 
larged, and  steadily  increase  in  size  as 
the  disease  progresses. 

Benign  tumors  very  seldom  cause  in- 
convenience to  the  patient  except  by 
their  volume  and  their  weight.  Malig- 
nant tumors,  on  the  other  hand,  are  at- 
tended by  more  or  less  pain,  usually  of  a 
lancinating  character.  The  suffering  be- 
comes more  acute  from  day  to  day. 

Ulceration  sometimes  occurs  in  benign 
tumor  through  pressure,  but  only  when 
the  growth  is  very  large.  The  edges  of 
the  ulcerated  portion  remain  thin  and 
free,  and  there  is  no  foetid  or  sanious  dis- 
charge. In  cancer,  as  stated,  ulceration 
is  one  of  the  salient  features  and  is  char- 
acterized by  marked  foulness.  The  gen- 
eral health  usually  remains  good  in  be- 
nign tumors.  In  malignant  tumors  the 
patient  soon  becomes  cachectic  and 
shows  marked  evidence  of  deterioration. 
The  oedema  of  the  arms  and  the  compli- 
cations alone  belong  to  the  malignant 
types  of  growth. 

Treatment.  —  Internal  remedies  in- 
numerable have  been  proposed  as  spe- 
cifics, but  time  has  in  all  demonstrated 
their  worthlessness  in  bona  fide  cases  of 
cancer.  Even  the  local  methods,  top- 
ically or  hypodermically  employed,  and 
which  will  be  described  at  the  end  of 
this  article,  are  open,  if  effective,  to  seri- 
ous objections,  and  should,  therefore, 
only  be  resorted  to  in  inoperable  cases 
or  when  the  patient,  through  fear  or  for 
other  reasons,  will  not  allow  the  use  of 
the  knife.  The  surgeon  must,  therefore, 
choose  between  the  palliative  method, 
which  resolves  itself  into  reducing  the 
])atient's  sufferings  during  her  gradual 
progress  toward  death,  and  the  radical 
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method,  which  gives  her,  if  the  tumor  is 
not  too  far  advanced,  a  good  chance  to 
recover.  Especially  is  this  the  case  since 
greater  freedom  has  become  the  rule  in 
the  removal,  not  only  of  cancer  of  the 
breast,  but  of  the  contaminated  glands. 
Indeed,  nowadays  few  operations  for 
well-developed  cancer  can  be  considered 
radical  unless  removal  of  the  primary 
growth  is  accompanied  by  prophylactic 
extirpation  of  its  tributary  lymphatic 
areas. 

The  experience  of  the  last  two  decades, 
and  more  especially  of  the  last  ten  years, 
has  shown,  according  to  statistics,  col- 
lected by  Rudolph  Matas  (Phila.  Med. 
Jour.,  Sept.  17,  '98),  by  more  thorough 
operating,  the  chances  of  recurrence  are 
greatly  diminished.  While  the  results 
of  the  older  operations  give  the  following 
percentages  of  local  recurrences:  Bill- 
roth, 85;  Czerny,  62;  Fischer,  75;  Gus- 
senbauer,  64;  Volkmann,  59;  and  Gross, 
68;  the  later  operations  show  much  bet- 
ter results:  Halsted,  23;  Watson  Cheyne, 
18;  Rotter,  14;  and  Dennis,  only  5  per 
cent,  of  local  recurrences  within  a  period 
of  three  years.  Joerss's  estimate  (1897) 
based  upon  a  study  of  76  cases  operated 
upon  by  four  surgeons  (Heidenhain, 
Rotter,  Helferich,  and  Watson  Cheyne) 
gives  30.3  per  cent,  of  local  recurrences 
within  three  years. 

Far  more  imjiortant  is  the  actual  num- 
ber of  cures  obtained  by  present  meth- 
ods. Here  again  the  statistical  evidence 
is  encouraging.  Billroth  (1876)  claimed 
4.7  per  cent,  of  cures;  Kiister  (1881)  21 
per  cent.;  Koenig,  23;  and  Bergmann, 
39;  while  the  average  of  Rotter,  Hel- 
ferich, and  Watson  Cheyne's  cases  (1896) 
was  49.5  per  cent.  Watson  Cheyne 
found  that,  while  in  a  collection  of  1491 
cases,  obtained  from  various  sources  and 
operated  upon  by  older  methods,  14  per 
cent,  had  been  cured.  111  operated  by 


newer  methods  had  yielded  34  per  cent, 
of  cures. 

Of  2G0  patients  suffering  from  mam- 
mary  carcinoma   in   the   years    1890-99, 
inclusive,  27  per  cent,  were  found  to  be 
inoperable,  2  died  as  a  result  of  oper- 
ation, 56.6  per  cent,  died  of  recurrence, 
6  per  cent,  were  living  with  recurrence, 
and  16.9  per  cent,  were  definiteh'  cured. 
Editorial  (Therap.  Gaz.,  June,  1901). 
Unfortunately    many    cases    are    not 
seen  sufficiently  early  to  warrant  opera- 
tive procedures.    Glandular  involvement 
has  often  been  allowed  to  extend  to  the 
axillje,  when  the  chances  of  a  successful 
issue  are  reduced.    These  become  inoper- 
able cases,  however,  when  scattered  can- 
cerous tubercles  are  met  with  over  large 
areas,  indicating  extensive  infiltration  of 
the    skin, — i.e.,    undefined    limits;     or, 
when  the  cancer  en  cuirasse  type  has 
been  assumed,  and  has  so  progressed  as 
to  involve  a  large  part  of  the  surface. 
They  become  especially  so  when  the  in- 
ternal viscera — the  liver,  the  lungs,  etc. 
— show  indications  of  metastasis.    Great 
and  persistent  cedema  of  the  arm  is  con- 
sidered  as   a    contra-indication,    but   it 
should  not  stand  as  such  in  all  cases. 

Statistics  of  operation   for  cancer  of 
the  breast  in  Scandinavian  countries:  — 
Mortality  of  the  operation  itself,  2.28 
per  cent. 

Death  from  relapse,  56.38  per  cent. 
Reoperated,  9.34  per  cent. 
Death  without  relapse,  3.30  per  cent. 
No  relapse,  28.70  per  cent. 
A  much  more  radical  operation  than 
usually   performed   recommended   as  to 
the  removal  of  the  skin,  fatty  and  con- 
nective    tissue,    muscles,    and    glands. 
Dahlgren   (Nor.  Surg.  Congress;    Phila. 
Med.  Jour.,  Sept.  9,  '99). 

Reports  of  cases  in  Lcnnander's  service 
in  which  the  suiuadavicular  fossa  is  only 
opened  when  the  glands  are  felt  to  be 
enlarged.  Out  of  74  operations,  60  have 
been  done  more  than  throe  years,  and  1 
died  from  the  operation.  Out  of  the  re- 
maining 59.  26  are  well  and  living;  24 
have  died  from  external  recurrences;    9 
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are  dead  from  accidental  or  unknown 
causes  or  from  internal  recurrences.  Re- 
currences may  take  place  at  a  very  late 
date — four,  five,  or  even  seven  years  after 
operation.  Dahlgren  (Quarterly  Med. 
Jour.,  vol.  viii,  Part  IV,  1900). 

The  following  summary  is  the  result 
of  a  study  of  100  cases  of  cancer  of  the 
breast:  Trauma  present  in  44.6  per  cent, 
of  the  cases.  Married,  74  per  cent,  of  the 
cases.  Children  bom  to  66.6  per  cent,  of 
the  cases.  Average  number  of  children 
to  each,  5.  Pain  present  in  56.2  per  cent, 
of  the  cases.  Nipple  retracted  in  4.5.2 
per  cent,  of  the  cases.  Right  breast  in- 
volved in  51  cases.  Left  breast  involved 
in  49  eases.  Axillary  glands  palpable  in 
48.9  per  cent,  of  the  cases.  Axillary 
glands  found  cancerous  by  microscope, 
78.6  per  cent,  of  the  cases.  Average  age 
was  49  years,  6  months,  and  26  days. 
Mortality  of  operation  was  4  per  cent. 
Average  length  of  time  in  hospital,  20 
days.  Prolongation  of  life  for  one  year, 
59  per  cent.  Prolongation  of  life  for  two 
years.  36  per  cent.  Cured  (no  recurrence 
at  end  of  three  years),  34  per  cent.  Re- 
currence took  place  in  one  year  in  21 
cases.'  Recurrence  took  place  in  two 
years  in  28  cases.  Recurrence  took  place 
locally  in  15  cases.  Recurrence  took 
place  in  lung  in  6  cases.  Average  length 
of  time  in  recurrent  cases  from  operation 
to  death,  1  year,  2  months,  and  20  days. 
Average  length  of  time  from  period  of 
recurrence  to  deaths  5  months.  C.  A. 
McWilliams  (Med.  News,  Apr.  28,  1900). 

In  all  recent  or  primary  eases  com- 
plete excision  is  the  only  resource.  Mer- 
curial eataphoresis  should  have  the  pref- 
erence in  the  secondary  cases,  especially 
when  the  subjacent  lymphatics  are  ex- 
tensively involved,  in  recurrence  after 
operation  and  in  all  inoperable  cases  as 
a  palliative  measure.  Oophorectomy  is 
indicated  prior  to  the  menopause  in  all 
recujTences  and  inoperable  cases,  regard- 
less of  other  treatment,  if  the  condition 
of  the  patient  is  not  so  bad  as  to  make 
it  extremely  hazardous  to  life.  Repeated 
x-ray  exposures  should  be  made  in  most 
instances  till  some  local  reaction  appears, 
and  be  repeated  from  time  to  time  if  im- 
provement follows.  Thyroid  extract 
should    be    administered    in    every    case 


along  with  other  treatment  and  contin- 
ued till  its  physiological  effect  is  ob- 
tained. Until  a  specific  effect  is  produced 
several  of  these  methods  in  combination 
should  be  tried  where  possible.  F.  G. 
du  Bose  (Mobile  Med.  and  Surg.  Jour., 
June,  1902). 

A  class  of  cases  in  which  forbearance 
should  he  the  rule  is  that  occurring  in 
old  women,  in  whom  a  cancerous  growth 
may,  without  giving  rise  to  serious  suf- 
fering, extend  over  several  years:  ten  to 
twenty  sometimes.  An  operation  in  such 
cases  would  soon  be  followed  by  recur- 
rence and  earlier  death.  Encephaloid 
growths  occurring  in  young  women  sel- 
dom warrant  operative  procedures  when 
at  all  advanced.  Their  evolution  is  ex- 
tremely rapid  in  such  cases,  and  excision 
is  almost  always  followed  by  recurrence. 

Barring  the  above-mentioned  features, 
extirpation  is  indicated  in  every  case. 
Many  prominent  surgeons,  indeed, 
recommend  the  removal  of  all  benign 
growths,  since  they  often  become  the 
foci  for  the  development  of  malignant 
neoplasms.  Even  when  relapses  occur 
successively,  the  operation  prolongs  life, 
tranquillizes  the  patient,  and  greatly  de- 
creases her  sufferings.  When  in  addition 
the  increasing  proportion  of  cures  af- 
forded by  modern  thoroughness  and  an- 
tiseptic methods  is  considered,  the  duty 
of  the  medical  attendant  becomes  im- 
perative. 

The  prohibitive  features  enumerated 
having  been  eliminated  by  a  careful 
examination,  the  supraclavicular  spaces 
and  axillae  should  be  carefully  examined 
for  enlarged  glands.  "When  enlarged  sti- 
praclavicular  or  axillary  glands  are  de- 
tected their  influence  ttpon  the  surround- 
ing tissues  is  a  good  gauge  as  to  their 
size.  The  presence  of  pain,  slight 
cedema,  stiffness,  etc.,  should  be  care- 
fully looked  into,  and,  if  none  of  these 
are    complained    of    or    detected,    the 
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chances  that  the  glandular  involvement 
is  slight  are  verj'  great.  Some  surgeons 
recommend  an  exploratory  incision 
under  anaesthesia  to  ascertain  that  the 
glandular  involvement  before  operating 
is  not  excessive.  This  is  unnecessary, 
since  the  necessity  of  such  a  step  proves 
that  the  case  is  an  operable  one. 

Operation.  —  The  most  promising 
procedure  is  that  of  Halsted,  who  eon- 
tends  that  the  pectoralis-major  muscle 
entire,  except  its  clavicular  portion, 
should  be  excised  in  every  case  of  cancer 
of  the  breast,  because  the  operator  is  en- 
abled thereby  to  remove  in  one  piece  all 
of  the  suspected  tissues.  J.  Collins  War- 
ren also  emphasizes  the  importance  of 
thorough  removal  of  all  suspicious  tis- 
sues, including  a  large  margin  of  the 
cutaneous  covering  of  the  breast,  a  care- 
ful deflection  of  the  edges  of  the  wound, 
removal  of  the  subcutaneous  fat  for  a 
considerable  distance  aroxxnd  the  mam- 
mary gland,  the  removal  of  the  pectoral 
muscles,  and  a  minute  and  painstaking 
dissection  around  the  sheath  of  the  ax- 
illary vessels.  Arbuthnot  Lane  also  re- 
moves the  pectorals,  carefully  dissects 
away  every  particle  of  glandular  and 
areolar  tissue  from  the  axilla;  also,  if 
necessary,  dividing  the  clavicle,  and 
clearing  out  the  subclavian  triangle  if 
need  be. 

What  such  thorough  work  affords  in 
results  is  well  illustrated  in  J.  Collins 
Warren's  report,  in  which  22  cases  oper- 
ated upon  under  the  improved  technique 
gave  8  cases  cured,  a  percentage  of 
36 '/,„  per  cent.;  all  cases  in  which  re- 
currence had  not  taken  place  liad  not  oc- 
curred at  the  end  of  three  years. 

Tliree  years  ago  01  cases  operated  upon 
at  periods  varying  from  one  month  to 
six  years  were  described;  in  21  of  these 
from  throe  to  six  years  had  then  elapsed 
since  tlie  date  of  the  operation.  Krom 
three   to   nine   years   have   now   elapsed 


since  these  61  cases  were  operated  upon. 
Their  present  condition,  as  far  as  it  has 
been  possible  to  ascertain,  is:  Of  the  61 
patients  30  remain  free  from  recurrence. 
Further  list  of  38  patients  operated 
upon  up  to  the  end  of  1897.  In  these 
from  one  to  three  years  have  elapsed 
since  the  operation:  26  patients  re- 
mained well  without  recurrence;  one  re- 
fuses to  say  how  she  is,  but  appears 
well;  in  1  the  result  is  unknown;  1 
died  suddenly  about  a  fortnight  after 
the  operation;  7  died  of  recurrence;  1 
recurred  and  has  probably  died;  in  1 
the  disease  recurred  slightly,  has  been 
operated  upon,  and  appears  well. 

In  the  total  of  99  cases  above,  in  which 
from  one  to  nine  years  have  elapsed 
since  the  operation.  56  certainly  have  as 
yet  had  no  recurrence. 

Conviction  that  about  50  per  cent,  of 
all  cases  of  cancer  of  the  breast  will  re- 
cover from  the  operation  and  remain  free 
from  recurrence  if  the  original  procedure 
is  drastic  enough.    Especially  is  it  neces- 
sary that  the  removal  of  the  skin  should 
be  free.    The  patient's  chance  lies  in  the 
first  operation.    Watson  Cheyne  (Lancet, 
Mar.  18,  '99). 
The  breast  should  first  be  carefully 
I  cleansed  and  asepticized  as  far  as  pos- 
j  sible  and  the  axilla  shaved  and  treated 
1  in  the  same  manner.     The  incision  is 
then  begun  at  the  anterior  axillary  fold, 
and,  describing  an  ellipse  embracing  the 
whole  gland,  is  then  brought  back  to  the 
starting-point.    The  skin  and  fat  of  the 
regions  traversed  should  be  penetrated 
down  to  the  muscular  tissues  beneath, 
the  organ  being  then  detached  from  be- 
low upward,  i.e.,  progressing  toward  tlie 
axilla. 

The  supraclavicular  region  is  almost 
invariably  cleansed  out  by  Halsted 
(Trans.  Amer.  Surg.  Assoc,  '98)  at  this 
stage,  and  he  found  that  removal  of  the 
supraclavicular  fat  and  lymphatics  is 
best  done  from  witliin  outward  and  from 
below  upward.  The  subclavian  vein  be- 
ing the  starting-point  in  the  dissection 
of  both  the  infraclavicular  and  supra- 
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clavicular  regions,  it  is  unnecessary  to 
remove  the  clavicle  and  useless  to  di- 
vide it.  By  elevating  the  shoulder  the 
clavicle  can  be  raised  an  inch  or  more 
away  from  the  first  rib.  The  fingers  can 
be  pressed  from  the  supraclavicular  to 
the  infraclavicular  and  to  the  subscapu- 
lar regions  under  the  clavicle,  and  any 
fat  in  the  latter  region,  near  the  internal 
or  the  posterior  border  of  the  scapula  be- 
tween the  serratus  magnus  and  subscapu- 
lar muscles,  which  could  not  be  drawn 
out  through  the  neck.  To  excise  the  su- 
praclavicular tisoues  a  vertical  incision  is 
used  parallel  with  the  sterno-cleido-mas- 
toid  muscle  near  its  posterior  border;  a 
few  of  the  posterior  fibres  of  this  muscle 
are  divided  and  the  junction  of  the  inter- 
nal jugular  and  subclavian  veins  is  ex- 
posed. At  the  angle  of  junction  of  these 
veins  the  dissection  is  begun.  The  omo- 
hyoid is  divided  at  its  tendinous  part, 
the  two  bellies  of  this  muscle  being 
drawn  out  of  the  way.  The  supra- 
clavicular fossa  is  cleansed  out  or 
stripped,  with  very  few  exceptions,  at  the 
primary  operation.  The  rule  should  be 
to  operate  on  the  neck  in  every  case. 
The  minor  as  well  as  the  major  pectoral 
muscle  is  removed;  the  insertion  of  the 
major,  and  then  its  origin  and  the  origin 
of  the  minor  being  divided,  before  the 
subclavian  vein  is  exposed,  first  at  its 
inner  part;  and  the  axilla  stripped  of  its 
contents  and  its  anterior  wall  at  one  time 
from  within  outward  and  from  above 
downward.  The  mass  to  be  excised  must 
always  be  circumscribed  with  a  circular 
or  an  oval  incision,  and  an  additional 
cut  made  to  expose  axillary  and  jugular 
veins.  The  operation  is  performed  in  an 
absolutely  bloodless  manner.  In  all 
cases  the  wound  is  grafted  immediately; 
this  is  done  by  cutting  grafts  from  the 
patient's  thigh  as  large  as  or  larger  than 
one's  hand.    A  single  one  of  these  large 


grafts  may  be  enough  to  cover  the  raw 
surface.  In  cutting  a  graft  of  this  kind 
the  skin  is  made  tense  by  a  board  which 
the  operator  slides  along  the  thigh  just 
in  front  of  a  large  amputating  knife  or 
catlin.  The  graft  is  spread,  raw  side  up, 
on  a  piece  of  rubber  tissue,  and  from 
the  latter  is  readily  transferred  to  the 
breast-wound.  It  is  finally  covered  with 
silver  foil  and  tissue-paper,  and  need  not 
be  looked  at  again  for  two  or  more 
weeks. 

When  such  radical  measures  are  not 
required,  and  a  simpler  operation  is  war- 
ranted by  the  limits  of  the  tumor,  the 
following  procedure  may  suffice:  The 
breast  is  carefully  asepticized  by  wash- 
ing, and  bathed  with  a  mercuric-bichlo- 
ride solution,  and  the  axilla  is  shaved 
and  treated  in  the  same  manner.  An  in- 
cision is  then  made,  also  from  ihe  axilla, 
but  anterior  to  it,  extending  downward 
and  around  the  tumor,  the  latter  being 
included  in  the  ellipse  formed,  and 
meeting  the  starting-point.  Even  if  the 
growth  be  exceedingly  small,  a  wide  mar- 
gin should  be  removed  with  all  suspected 
tissue.  The  knife  shoxild  penetrate  clear 
down  to  the  muscular  aponeurosis,  from 
which  the  mass  can  easily  be  detached; 
but  if  the  aponeurosis  is  adherent  it 
must  be  removed.  If  any  muscular 
fibres  also  show  adhesions,  the  Halsted 
operation  should  be  resorted  to.  The 
vessels  should  be  rapidly  caught  to  avoid 
haemorrhage  as  the  case  proceeds. 

Examination  of  the  axillary  ganglia  is 
warranted  in  all  cases,  and  their  careful 
dissection  is  always  indicated,  when  there 
is  the  least  suspicion  that  they  may  be 
involved.  They  are  unmistakably  so  in 
over  60  per  cent,  of  cases.  The  wound 
is  then  to  be  carefully  washed  with  a  bi- 
chloride solution,  after  carefully  arrest- 
ing all  the  bleeding  vessels.  The  anti- 
septic   solutions    used    should    be    hike- 
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warm,  to  prevent  chill,  the  operation  be- 
ing rapidly  performed  in  a  ivarm  room 
for  the  same  reason.  The  two  edges  of 
the  wound  should  then  be  sutured,  after 
having  placed  a  drain  at  each  end  of 
the  wound.  The  whole  should  then  be 
dusted  with  iodoform,  and  covered  with 
a  thick  layer  of  antiseptic  absorbent 
cotton,  held  in  position  by  a  broad  band- 
age tightly  fastened  around  the  chest. 
^Yhen  antiseptic  precautions  have  been 
carefully  carried  out,  union  takes  place 
at  once.  The  dressing  should  not  be  re- 
moved until  the  third  or  fourth  day,  to 
remove  the  drains  and  sutures.  These 
should  be  replaced  by  strips  of  linen  im- 
pregnated with  iodoform  collodion. 

AVhen  the  breast  has  been  removed  it 
is  important  to  ascertain  whether  any 
cancerous  tissue  has  been  left.  This  is 
ascertainable  at  least  as  far  as  the  tissues 
through  which  the  incision  has  passed, 
by  means  of  the  proceeding  recom- 
mended by  Stiles,  of  Edinburgh.  He 
gives  the  steps  of  the  procedure  as  fol- 
lows: "1.  Mark  the  position  of  the 
breast  by  a  slight  incision  extending 
both  on  the  breast  and  on  the  skin  which 
is  to  be  left.  This  is  to  enable  the  oper- 
ator to  identify  the  position,  and  there- 
fore the  corresponding  surfaces  of  the 
breast  and  the  wound  after  the  removal 
of  the  breast.  2.  Wash  the  breast  in 
water  to  remove  all  traces  of  blood. 
This  is  important,  because  after  treat- 
ment with  nitric  acid  the  blood  becomes 
blackened  and  difficult  to  remove,  and 
therefore  greatly  oljscures  the  appear- 
ances which  the  acid  brings  out.  3.  Sub- 
merge the  whole  organ  in  a  5-per-cent. 
aqueous  solution  of  nitric  acid  (B.  P.) 
for  about  ton  minutes;  that  is  to  say, 
during  the  time  the  surgeon  is  clearing 
out  the  a.\illa.  4.  Wash  in  plenty  of 
running  water  for  five  minutes.  5.  Place 
in  methylated  spirit  (undiluted)  for  two 


or  three  minutes.  6.  Examine  the  whole 
surface  very  carefully  to  ascertain  (a) 
whether  any  part  of  the  tumor  is  ex- 
posed upon  the  surface,  (6)  whether 
any  locally-disseminated  cancer-foci  are 
exposed  upon  the  cut  surface,  or  (c) 
whether  breast-tissue  is  exposed." 

All  the  cancerous  tissues  treated  in 
this  manner  are  rendered  a  dull,  opaque 
white,  indicating  that  more  tissue  must 
be  removed  from  the  corresponding  spots 
in  the  wound. 

Treatment  of  Inoperable  Cases. — 
When  the  growth  cannot  be  removed, 
palliative  measures  must  be  adopted. 
The  organ  must  be  relieved  of  all  press- 
ure, and  the  movements  of  the  cor- 
responding arm  restricted  as  much  as 
possible.  The  use  of  morphine  and  atro- 
pine hypodermically  in  such  cases  is 
fully  warranted,  the  object  being  to  cur- 
tail suffering,  even  if  very  large  doses 
have  gradually  to  be  reached.  Locally, 
boric  acid,  directed  over  the  growth,  or 
a  solution  of  acetate  of  lead,  20  grains  to 
the  ounce,  sprayed  over  it,  are  useful 
procedures.  Local  applications  of  solu- 
tions of  the  extract  of  opium  or  bella- 
donna sometimes  quiet  the  suffering. 

Bernart  recommends,  as  a  curative 
measure  in  inoperable  cases,  interstitial 
injections  of  a  solution  of  salicylic  acid, 
15  minims  to  1  drachm  of  a  6-per-cent. 
alcoholic  solution  being  used  after  strict 
antisepsis.  From  10  to  15  injections  are 
said  to  produce  considerable  alleviation. 

Hasse,  of  Nordhausen,  has  used  injec- 
tions of  alcohol  for  more  than  20  years 
in  the  treatment  of  inoperable  cancer, 
and  4  cases  of  this  kind  in  his  prac- 
tice are  now  cured.  He  uses  the  same 
method  in  cancer  of  the  breast,  and  be- 
lieves that  cure  could  be  effected  in 
those  cases  by  surrounding  the  breast 
with  cicatricial  tissue  by  means  of  alco- 
hol injections.    It  is  preferable,  however, 
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to  extirpate  the  breast  and  treat  recur- 
rences by  the  injections.  In  this  man- 
ner he  obtained  radical  cure  in  a  case 
declared  inoperable  by  Volkmann.  Vul- 
liet,  of  Geneva;  Kuh,  of  Chicago; 
Young,  of  Bloomington;  and  others 
have  also  obtained  good  results  from  this 
method.  Hassel  used  alcohol  diluted 
one-half,  or  even  more  with  very  sensi- 
tive patients,  having  found  it  less  pain- 
ful, while  equally  effective.  One,  or  at 
most  two,  injections  are  made  at  a  time, 
drawing  the  breast  out  and  inserting  the 
needle  in  such  a  manner  as  to  cause  the 
alcohol  to  penetrate  into  the  retromam- 
mary cellular  tissue  beyond  the  middle 
of  the  gland.  The  contents  of  the 
syringe  should  flow  out  gradually  on 
gentle  pressure  of  the  piston.  If  there 
is  resistance  it  should  be  withdrawn  a 
little  and  the  point  inserted  sidewise  in 
another  direction.  In  this  way  the  retro- 
mammary space  is  filled  with  the  alcohol, 
4  to  10  cubic  centimetres  for  small 
tumors  and  10  to  20  cubic  centimetres 
for  larger  ones.  One  must  be  careful  to 
keep  well  in  the  space  behind  the  tumor. 
After  the  needle  is  first  introduced  it 
should  be  withdrawn  to  see  if  any  blood 
flows  out  of  the  needle-hole,  showing 
that  the  needle  has  penetrated  a  blood- 
vessel. If  it  has,  the  syringe  must  be 
cleansed  and  inserted  in  another  place. 
The  injections  are  made  once  or  twice  a 
week  at  first,  and  then  later  once  in  two 
or  three  weeks.  These  injections  are, 
unfortunately,  rather  painful.  Another 
method  M^hich  has,  of  late,  afforded  en- 
couraging results  is  the  use  of  the 
Roentgen  rays. 

Case  of  carcinoma  of  the  breast  too 
far  advanced  for  operation  in  wliich  the 
use  of  the  x-ray  for  nine  weeks  produced 
a  marked  improvement.  In  this  case  the 
rays  were  applied  for  fifteen  minutes  at 
a  time  for  five  days  out  of  a  week.  The 
ulceration  and  discharge  greatly  dimin- 


ished, and  the  axillary  glands  became 
smaller  and  general  improvement  fol- 
lowed. Andrew  Clark  (Brit.  Med.  Jour., 
.June  8,  1901). 

Case  of  recurrent  carcinoma  of  the 
breast  which  was  markedly  benefited  by 
x-ray  treatment.  Three  years  before  the 
patient  had  had  the  breast  amputated. 
Both  the  sternum  and  the  axilla  were  in- 
filtrated with  the  recurrent  growth.  The 
rays  were  employed  on  twenty  successive 
days,  the  applications  lasting  twenty 
minutes.  The  growth  has  become  much 
smaller  and  the  pain  and  ulceration  have 
disappeared.  G.  B.  Ferguson  (Brit.  Med. 
Jour.,  Feb.  1,  1902). 

Case  of  scirrhus  of  the  breast  treated 
by  the  x-rays.  The  original  growth  was 
removed  thirteen  years,  and  the  recur- 
rence was  first  noticed  five  years,  before 
the  patient  came  under  observation.  Ten 
applications  were  made  at  intervals  of 
about  three  days,  the  exposures  lasting 
from  ten  to  twenty  minutes.  This 
growth  decreased  from  3  inches  in  diam- 
eter to  1  ^1  i  inches,  the  ulcer  became 
smaller,  and  the  pain  and  discharge 
markedly  lessened.  At  this  period  the 
patient  developed  a  croupous  pneu- 
monia, from  which  she  died.  Peters 
(Brit.  Med.  Jour.,  March  1,  1902). 

Case  of  ulcerated  cancer  of  the  breast 
under  treatment  at  St.  Bartholomew's 
Hospital,  the  patient  when  admitted  hav- 
ing a  large,  open,  ulcerated  wound  of  the 
right  breast,  measuring  about  four  inches 
in  one  diameter  and  five  inches  in  the 
otiier.  Treatment  with  x-rays  was  com- 
menced on  November  14th  and  an  ex- 
posure of  ten  minutes  was  given  four 
times  a  week,  with  few  omissions,  until 
•January  17th.  After  a  few  days  signs  of 
healthy  cicatrization  began  to  appear 
around  the  margins  of  the  ulcer.  This 
continued  to  advance  until  the  healing 
process  had  extended  inward  from  the 
margin  for  a  distance  of  fully  half  an 
inch  all  round.  The  centre  of  the  wound 
gradually  ceased  to  slough  and  appeared 
to  be  in  process  of  healing  all  over;  but 
the  patient  being  at  a  late  stage  of  her 
illness,  secondary  deposits  in  remote 
parts  of  the  body  became  disagreeably 
evident,  and  the  x-ray  treatment  was 
suspended  in  view  of  the  hopelessness  of 
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the  future  of  the  patient.  The  total 
number  of  exposures  was  seventeen,  and 
it  was  very  important  to  note  tliat  many 
were  made  with  the  ulcerated  surface 
covered  by  dressings  or  bandages.  Since 
the  suspension  of  the  treatment,  exactly 
four  weeks  ago,  the  process  of  healing 
had  gone  on  quite  steadily,  and  at  the 
time  of  the  report  there  was  a  firm  and 
healthy  scar  covering  the  whole  surface, 
except  about  one  square  inch  in  the 
centre.  This  portion  was  also  a  healthy 
healing  surface,  though  not  yet  covered 
by  epithelium.  The  local  effect  was 
splendid,  but  there  was  no  influence  upon 
the  spread  of  the  disease  in  the  remote 
parts  of  the  body.  H.  Lewis  Jones 
(Lancet,  Feb.  22.  10021. 

Removal  of  Benign  Tumors  of  the 
Breast. — The  operation  does  not  vary 
from  tlie  simpler  operation  used  for  can- 
cer, but  removal  by  raising  tlie  mamma 
as  a  flap  from  the  chest-wall  and  extract- 
ing the  tumor  from  behind,  first  sug- 
gested by  Gaillard  Thomas,  may  some- 
times be  used.  In  a  case  operated  by 
T.  S.  K.  Morton,  in  which  a  benign 
growth  was  to  be  removed,  it  was  found 
easily  feasible  to  turn  up  the  breast  as 
a  flap  or  trap-door  so  as  to  extract  the 
growth  without  leaving  a  disfiguring 
cicatrix.  An  incision  five  inches  in 
length  was  made,  semicircular  in  form, 
in  the  line  of  the  fold  formed  at  the 
junction  of  the  lower  portion  of  the 
breast-skin  with  that  of  the  chest-wall. 
This  was  carried  down  through  a  consid- 
erable amount  of  fat  until  the  sheath  of 
the  pectoralis  major  was  exposed.  The 
loose  cellular  attachments  of  this  to  the 
capsule  of  the  breast  were  then  with 
great  ease  broken  up  by  blunt  dissection 
and  an  occasional  snip  of  the  scissors 
until  the  breast  could  be  turned  upward 
upon  the  chest-wall  below  the  clavicle. 
The  posterior  wall  of  the  capsule  was 
now  opened  in  a  direction  radial  to  the 
nipple  over  the  tumor.    Tliis  was  found 


to  be  capsulated  and  very  loosely  ad- 
herent to  the  pocket  among  the  gland- 
acini,  which  it  had  evidently  formed  by 
its  movements.  Blunt  dissection  by  a 
forefinger  freed  it  at  a  sweep  at  all  points 
save  the  upper  and  outer,  where  a  firm 
adhesion  was  discovered,  which  required 
division  by  the  knife,  but  without  open- 
ing the  capsule  of  the  growth.  No  liga- 
tures were  required.  The  gland  was 
turned  down  into  its  normal  position  and 
the  skin-margins  of  the  wound  united 
by  a  subcuticular  continuous  silk  suture. 

While  this  method  is  of  value  in 
closely-diagnosticated  cases,  the  operator 
must  not  be  tempted  to  use  it  where 
there  is  the  least  doubt  of  the  non-ma- 
lignant character  of  the  disease. 

Tuberculosis  of  the  Breast. 

There  are  two  characteristic  varieties 
of  mammary  tuberculosis:  the  dissemi- 
nated nodular  form  and  the  confluent. 
The  nodular  variety  is  characterized  by 
the  development  of  single  or  multiple 
hard  nodules,  only  slightly  painful  and 
at  first  non-adherent  to  the  skin.  The 
process  is  exceedingly  chronic,  and  only 
after  the  lapse  of  several  years  do  the 
nodules  break  down  and  form  suppurat- 
ing fistulas.  The  confluent  variety  is 
characterized  by  a  more  acute  onset, 
greater  pain,  and  rapid  enlargement  of 
the  breast.  It  is  more  common  than  the 
nodular  variety.  Retraction  of  the 
nipple  has  been  reported  in  two  cases. 
If  the  disease  extends  to  the  axillary 
glands,  it  pursues  a  much  more  rapid 
course  than  in  the  mammary  gland.  Oc- 
casionally the  tuberculous  process  leads 
to  the  formation  of  a  cold  abscess,  but 
this  is  rare,  and  never  occurs  before 
puberty.  In  many  cases  it  is  impossible 
to  establish  a  diagnosis  of  tuberculosis; 
but,  when  the  disease  is  far  advanced  or 
there  are  foci  of  the  same  trouble  in 
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other  organs,  the  diagnosis  is  compara- 
tively easy.  (A.  E.  Halsted  and  E.  R. 
le  Count  [Annals  of  Snrg.,  Dec,  '98].) 

Symptoms. — The  symptoms  of  tuber- 
cular mastitis  are  pain  and  tumor.  The 
tumor  may  consist  of  one  or  more  nod- 
ules, firm,  hard,  and  freely  movable  with 
the  gland.  The  skin  may  be  freely  mov- 
able over  the  growth,  but  frequently  is 
attached.  The  nipple  may  or  may  not 
be  retracted,  and  occasionally  the  entire 
breast  becomes  involved  in  one  large, 
nodular,  unyielding,  brawny  mass.  The 
diagnosis  is  usually  difficult,  and  is  most 
important  when  the  differentiation  be- 
tween tuberculosis  and  carcinoma  is  im- 
perative. Under  certain  conditions  it  is 
impossible  to  distinguish  them  clinically. 
The  infallible  means  of  differentiation 
are  the  microscope  and  bacteriological 
culture.  The  axillary  lymphatics  are 
enlarged  in  three-fourths  of  all  second- 
ary cases;  in  other  instances  axillary  in- 
volvement may  be  apparently  absent; 
occasionally  cervical  glands  are  also  in- 
fected. (C.  C.  Warren  [Med.  Eec,  Oct. 
I,  '98].) 

Etiology. — Of  the  cases  of  tubercu- 
losis of  the  mammary  gland,  89  Vio  per 
cent,  occur  in  females.  The  disease  is 
most  common  between  the  ages  of 
twenty  and  thirty-five.  Mammary  tuber- 
culosis may  be  primary,  depending  on 
infection  through  the  milk-ducts  or  fis- 
sured nipples;  or  secondary,  the  disease 
extending  from  contagious  foci  in  the 
chest  (C.  C.  Warren).  According  to 
Eeerink  (Beit,  zur  klin.  Chir.,  B.  13,  H. 
1,  '95),  extension  from  surrounding 
structures  is  the  commoner  method. 

Treatment. — The  treatment  of  pri- 
mary mammary  tuberculosis,  as  recom- 
mended by  A.  E.  Halsted  and  E.  R.  le 
Count  {he.  cit.),  consists  in  complete  re- 
moval of  the  breast  and  axillary  glands. 
In  the  rare  cases  of  cold  abscessses  these 


may  be  aspirated  and  iodoform  emulsion 
injected. 

TUMOKS  OF  THE  LARYNX  AND 
LUNGS. 

Tumors  of  the  Larynx. 

Symptoms. — The  location  of  a  laryn- 
geal tumor,  its  size,  and  its  nature  bear 
considerable  influence  upon  the  symp- 
tomatology. A  growth  situated  ante- 
riorly in  the  anterior  commissure  may, 
though  small,  so  prevent  approximation 
of  the  cords  as  to  cause  complete  loss 
of  voice;  on  the  other  hand,  a  large  soft 
growth  located  below  the  cords  may  not 
interfere  with  adduction  and  only  give 
rise  to  the  symptoms  of  chronic  laryn- 
gitis. Paroxysmal  hoarseness  is  often  ob- 
served in  such  cases,  especially  after  loud 
talking  or  laughing.  A  small  tumor  situ- 
ated above  the  cords  may  also  give  rise 
to  very  little  trouble  and  cause  no  sub- 
jective symptom.  In  the  great  majority 
of  cases,  however,  persistent  hoarseness 
is  the  first  manifestation.  Dyspnoea  fol- 
lows and  gradually  increases  until  or- 
thopnoea  is  threatened.  If  at  this  stage 
the  nature  of  the  trouble  be  not  recog- 
nized and  the  growth  extirpated,  the  pa- 
tient dies  asphyxiated.  Small  growths 
with  long  pedicles  are  apt  to  titillate  the 
laryngeal  mucous  membrane,  and  give 
rise  to  cough  or  spasmodic  retching.  A 
rattling  noise  or  coarse  gurgling  is  also 
sometimes  heard  when  such  growths  are 
present. 

Laryngeal  tumors  may  be  lenign  or 
malignant. 

Benign  Tumors. — Benign  tumors  usu- 
ally grow  slowly,  and  dyspncea  only 
comes  on  late  in  their  history,  unless  an 
acute  cold  or  any  local  inflammation 
causes  temporary  infiltration  of  the  tis- 
sues, when  dangerous  symptoms  may 
suddenly  supervene. 

Singers'  Nodes. — These  small  growths, 
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usually  observed  on  the  superior  surface 
of  the  cords,  or  near  their  edge,  and 
usually  in  the  anterior  thirds,  are  the  re- 
sult of  overuse  of  the  voice.  The  first 
manifestation  is  fatigue  unusually  soon 
after  beginning  to  sing;  this  is  followed 
by  gradually  increasing  hoarseness.  The 
tumor  varies  from  a  pin's  head  to  a  small 
split  pea,  in  size,  and  forms  the  centre 
of  an  areola.  Often  the  same  spot  in  the 
opposite  cord  is  also  the  seat  of  a  growth. 
There  are  often  several  on  both  cords. 

Papilloma. — This  variety  of  growth  is 
commonly  met  with,  especially  in  chil- 
dren, and  represents  over  one-half  of  all 
laryngeal  tumors  encountered  in  practice. 
It  is  ascribed  to  inflammatory  disorders 
of  the  larynx,  especially  when  in  subjects 
suffering  from  diathetic  disorders,  or 
showing  familial  traces  of  syphilis  or  tu- 
berculosis. They  are  often  attached  to 
the  anterior  portion  of  the  cord,  near  the 
commissure,  and  may  be  sessile  or  pedun- 
culated. The  numerous  papillas  cause 
their  surface  sometimes  to  resemble  that 
of  a  raspberry,  especially  when  darlv  red 
in  color.  They  may  be  yellowish,  white, 
or  pinkish.  They  are  occasionally  ob- 
served at  birth,  the  infant  being  aphonic 
and  showing  evidence  of  dyspnoea.  Digi- 
tal examination  is  necessary  to  recognize 
the  condition  in  small  children.  These 
growths  are  only  benign  in  young  sub- 
jects, but  when  they  occur  after  middle 
life  they  should  be  looked  upon  with 
suspicion.  Tuberculous  growths  of  the 
larynx  may  be  taken  for  a  papilloma. 

Fibroma. — Fibromata  may  be  assimi- 
lated to  nasal  polypus,  though  they  are 
more  opaque  and  resistant  to  pressure. 
They  are  smooth  and  usually  sessile  or 
pear-shaped,  may  be  whitish  gray  or 
reddish,  the  latter  color  being  due  to  san- 
guineous extravasation,  through  cough- 
ing, hemming,  etc.  They  arc  generally 
found  near  the  anterior  commissure  upon 


the  cords,  below  them,  or  upon  the  ven- 
tricular bands.  They  sometimes  become 
sutficiently  large  to  completely  fill  the 
larynx  and  cause  asphyxia.  Overuse  of 
the  voice  is  also  thought  to  be  their  main 
cause;  they  are  usually  found  in  men. 

The  other  varieties  of  benign  growths 
occasionally  met  with  in  the  larynx  are 
cysts,  angioma,  cliondroma  and  adenoma, 
and  lipoma. 

Treatment  of  Benign  Tumors. — In 
singers'  nodes  rest  is  the  first  requisite, 
talking  especially  being  as  much  as  pos- 
sible avoided.  The  local  use  of  astrin- 
gent solutions  is  generally  useless.  The 
local  application  of  chromic  acid  with  a 
suitable  instrument  and  by  an  expert,  or 
galvano-cauterizations,  or,  again,  the  use, 
for  sufficiently  large  growth,  of  the  laryn- 
geal forceps,  alone  affords  satisfactory 
results. 

In  the  cases  of  all  other  benign  growths 
removal  is  also  necessary.  In  small  ses- 
sile growths  this  may  sometimes  be  ac- 
complished by  chromic  acid  or  galvano- 
cautery.  As  soon,  however,  as  a  neo- 
plasm reaches  beyond  the  dimensions  of 
a  split  pea,  removal  with  forceps,  Fauvel's 
or  Mackenzie's,  should  be  resorted  to, 
after  ana?sthetizing  the  larynx  with  a  20- 
per-cent.  solution  of  cocaine.  Trache- 
otomy sometimes  becomes  suddenly  nec- 
essary when  the  growths  are  large.  Gen- 
eral anaesthesia  under  such  circumstance 
can  rarely  be  used,  lest  the  saturation  of 
the  pulmonary  residual  air  with  the  anes- 
thetic cause  death.  Benign  tumors  do 
not  recur  at  the  same  spot,  if  they  recur 
at  all. 

Malignant  Tumors. — The  proportion 
of  malignant  as  compared  to  benign 
growths,  as  shown  by  Semon's  statistics 
is  about  1  to  7,  but  the  fact  that  the 
former  are  more  likely  to  be  reported 
than  the  latter  would  tend  to  suggest  that 
this  proportion  is  fallacious.     One  ma- 
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lignant  case  in  20  cases  would,  judging 
from  the  specialist's  average  experience, 
probably  be  nearer  the  truth. 

Carcinoma. — Cancer  of  the  larynx  is 
somewhat  more  frequently  observed  in 
men  than  women,  and,  as  is  the  case  with 
this  variety  of  growth  in  other  parts  of 
the  organism,  the  majority  of  cases,  about 
66  per  cent.,  are  observed  in  subjects  be- 
tween the  fortieth  and  sixtieth  years. 
Cases  are,  though  rarely,  met  with  in 
children.  Epithelioma  is  the  variety  usu- 
ally observed,  though  all  forms  of  cancer, 
even  scirrhus,  have  been  encountered  in 
this  situation. 

Besides  the  symptoms  observed  in 
other  forms  of  laryngeal  tumor,  hoarse- 
ness, dyspnoea,  cough,  etc.,  glandular  en- 
largement in  the  neck,  and  dysphagia 
usually  appear,  sometimes  early  in  the 
history  of  the  case.  Pain,  another  feature 
not  complained  of  in  benign  tumors,  is 
quite  a  prominent  symptom  and  in  some 
cases  becomes  intense.  It  is  usually  of  a 
lancinating  character  and  in  some  cases 
radiates  toward  the  ear.  The  breath  is 
foetid,  the  general  health  is  undermined 
through  general  toxaemia  and  deficient 
nutrition,  and  death  usually  occurs  from 
exhaustion.  In  some  cases,  however, 
ulceration  through  the  coats  of  a  large 
artery  may  cause  sudden  death  from 
hEemorrhage;  fatal  pneumonia  may  be 
brought  on  by  the  aspiration  of  detritus, 
or  asphyxia  may  be  induced  through  the 
entrance  into  the  laryngeal  aperture  of 
masses  of  food. 

The  laryngoscopical  image  afforded  at 
first  varies  greatly  in  different  cases  and 
according  to  the  location.  It  may  at  first 
resemble  a  benign  tumor,  and  be  taken 
for  it;  one  cord  may  simply  be  enlarged, 
rounded  at  the  edge,  and  slightly  con- 
gested; a  small  ulcer,  resembling  an 
abrasion,  may  suggest  syphilis,  especially 
when  the  edges  of  the  ulcer  are  sharp- 


cut  and  yellowish;  a  grayish  projection 
or  ulcer  may  suggest  tuberculosis,  etc. 
Elimination  by  examining  the  sputa  for 
tubercle  bacilli,  or  the  administration  of 
iodide  of  potassium  is  often  necessary  in 
such  cases  to  determine  the  true  nature 
of  the  growth,  and  sometimes  a  small 
piece  must  be  nipped  off  with  forceps  for 
microscopical  examination.  The  devel- 
opment of  the  tumor  is  also  irregular. 
Fungous  masses,  burrows,  masses  of 
necrosed  tissue,  and  thick  secretion,  etc., 
make  up  a  picture  that  is  never  forgotten 
when  once  seen. 

The  chances  of  recovery  are  absolutely 
nil  when  an  early  operation,  including 
thorough  removal  of  the  growth,  cannot 
be  carried  out.  When  such  a  procedure 
can  be  resorted  to  satisfactorily  the  prog- 
nosis becomes  comparatively   favorable. 

Treatment. — The  safest  rule  as  to  the 
extirpation  of  laryngeal  carcinoma  re- 
sumes itself  into  instrumental  methods 
whenever  the  case  is  seen  near  its  in- 
cipiency.  If  there  appears,  after  careful 
examination,  to  be  no  peripheral  involve- 
ment, and  the  growth  is  so  situated  that 
it  can  be,  as  it  were,  punched  out  with 
considerable  surrounding  tissue  with 
special  cutting  forceps,  this  should  be  re- 
sorted to.  An  ulceration  or  thickening 
near  or  the  edge  of  a  cord  or  a  ventricu- 
lar band  may  thus  be  enucleated.  Such 
cases  are  unfortunately  comparatively 
rare,  and  the  laryngologist  is  usually  con- 
sulted when  the  cancerous  process  has 
already  advanced  beyond  this  compara- 
tively simple  procedure.  Excision  then 
affords  the  only  procedure  capable  of 
affording  some  chance  of  recovery.  It 
is  now  advocated  by  most  experienced 
laryngologists  when  the  limits  of  the 
thyroid  cartilage  are  not  passed;  that  is 
to  say,  when  only  the  tissues  u-ithin  the 
larynx  proper  are  involved  and  when 
there  is  no  glandular  enlargement.    Local 
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applications  of  acids,  cautery,  arsenic, 
etc.,  but  stimulate  the  development,  and 
are  therefore  more  hurtful  than  bene- 
ficial. 

Review  of  all  cases  so  far  reported  as 
treated  by  the  x-rays  and  failure  to  find 
a  single  instance  in  which  a  cure  was 
claimed.  Although  the  good  results 
which  have  been  obtained  from  the  action 
of  these  rays  in  malignant  growths  else- 
\vhere  would  lead  one  to  hope  for  great 
benefit  to  the  laryngeal  cases,  yet  the 
evidence  thus  far  available  is  too  meagre 
to  warrant  taking  very  gi-eat  chances. 
In  early  cases  the  only  safe  way,  there- 
fore, at  the  present  time,  is  to  recom- 
mend the  radical  operation  of  extirpa- 
tion, for  that  ofl'ers  a  good  percentage  of 
permanent  cures.  1).  B.  Delavan  (iled- 
ical  Record,  Oct.  18,  1902). 

Case  of  laryngeal  cancer  treated  by  ap- 
Ijlications  of  the  x-rays.  The  patient 
came  under  treatment  in  June,  seemed 
cured  by  August,  and  was  found  in  ex- 
cellent condition  in  October.  The  aphonia 
which  followed  immediately  after  the 
treatment  has  been  partially  overcome 
by  compensation  by  the  remaining  cord. 
This  condition  has  gradually  improved 
by  constant  practice.  Scheppegrell  (New 
York  Med.  Jour.,  Dec.  G,  10021. 

To  assuage  the  sufferings  of  the  pa- 
tient, much  can  be  done.  The  insuffla- 
tion of  orthoform  or  the  local  application 
of  a  cocaine  solution  before  meals  to  the 
ulcerating  tissues  enables  the  patient  to 
swallow  his  food.  When  he  can  no  longer 
do  this,  a  stomach-tube  or  a  large  rubber 
catheter  may  be  introduced  alongside  the 
growth,  into  the  pyriform  sinus,  and  the 
patient  fed  through  it  with  nourishing 
liquids:  milk  and  cream,  soft-boiled 
eggs,  broths,  etc. 

Tracheotomy,  early  in  the  case,  when 
laryngectomy  cannot  be  performed,  by 
giving  rest  to  the  larynx  seems  to  stay 
the  progress  of  the  growth.  It  should 
be  performed  low  down  and  under  strict 
antiseptic  precautions. 

Sarcoma.  —  Sarcoma,  according  to 

0- 


Gurlt's  statistics  as  quoted  by  Bosworth, 
occurs  once  in  the  larynx  in  every  eight 
hundred  and  forty-eight  cases  of  this 
form  of  tumor  met  with,  while  general 
average  of  the  cases  reported  by  various 
observers  would  place  the  relative  num- 
ber of  cases  of  laryngeal  sarcoma  as  com- 
pared to  laryngeal  carcinoma  at  1  in  23. 

As  is  the  case  with  carcinoma,  it  may 
occur  in  any  part  of  the  larynx,  but  with 
a  predilection  for  the  vocal  cords.  The 
yellow  color  of  sarcoma  as  compared  to 
carcinoma,  which  is  usually  reddish  at 
the  start,  the  globular  or  rounded  surface 
as  compared  to  the  ulcerative  process  ob- 
served early  in  the  latter,  and  slower 
growth  are  important  features,  but  the 
diagnosis  should  invariably  be  verified 
microscopically.  The  subjective  symp- 
toms are  not  usually  as  severe;  indeed, 
the  patient  may  otherwise  be  in  excellent 
health  as  witnessed  in  case  seen  myself, 
and  to  all  intents  and  purposes  the  case 
may  simulate  in  this  particular  a  benign 
tumor. 

Treatment. — Early  extirpation  of  the 
growth  affords  a  far  better  prognosis  than 
when  carcinoma  is  present,  since  gland- 
ular involvement  occurs  later.  When  the 
tumor  has  involved  the  greater  part  of 
the  larynx,  laryngectomy  should  be  re- 
sorted to. 

Tumors  of  the  Lung. 

Benign  tumors  of  the  lung  are,  as  a 
rule,  of  but  little  clinical  importance. 
Being  usually  small,  they  involve  but  lim- 
ited areas  of  pulmonary  tissue,  and,  there- 
fore, give  rise  to  no  special  discomfort, 
especially  when  their  development  is  in- 
sidious. Lipomala,  cliondromala,  osteo- 
mata,  and  adenomata  are  (he  varieties 
usually  found  at  autopsies. 

Malignant  growths,  on  the  contrary, 
are  comparatively  common,  carcinoma 
(about  1  in  500  autopsies — Wolf),  sar- 
coma, and  endothelioma  being  observed. 
21 
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A  single  lung  is  usually  attacked,  but 
the  other  may  become  involved  through 
metastasis,  if  the  patient's  life  is  suffi- 
ciently prolonged.  Both  lung  and  pleura 
are  involved  conjointly  in  some  cases,  the 
line  of  demarkation  between  the  two 
structures  being  lost. 

Malignant  Tumors  of  the  Lung. — Car- 
cinoma. —  Two  groups  of  primary  car- 
cinoma of  the  lung  are  recognized  clin- 
ically by  Piissler  (Virchow's  Archiv,  B. 
145,  '96),  the  division  being  based  upon 
the  anatomical  location  of  the  growth. 
The  first  group  comprises  the  cases  in 
which  the  growth  is  situated  along  the 
course  of  the  bronchi  at  some  distance 
from  the  root  of  the  lung.  These  cases 
often  run  a  course  for  a  long  time  resem- 
bling that  of  chronic  tuberculosis.  Later 
on  there  usually  occur  complications  in 
the  form  of  bronchiectasis,  pneumonia, 
and  gangrenous  processes. 

The  second  group  of  cases  comprises 
those  in  which  the  carcinoma  develops  at 
the  root  of  the  lung.  In  these  the  symp- 
tom-complex is  much  like  that  of  the 
mediastinal  tumors.  Both  groups,  how- 
ever, have  in  common  the  cachexia,  me- 
tastasis, cough,  and  expectoration. 

Among  the  important  signs  in  car- 
cinoma of  the  lung  are  consolidation  of 
one  lung  with  increase  of  the  thorax  on 
the  affected  side,  or  retraction  of  the 
same  side;  bronchial  irritation,  cough, 
and  expectoration;  pleurisy,  with  fibri- 
nous, serous,  hemorrhagic,  purulent,  or 
putrid  exudate;  symptoms  of  pressure 
upon  the  nerves  or  veins,  and  finally 
cachexia.  The  discovery  of  signs  of  con- 
solidation of  the  lung  of  progressive 
character,  and  only  a  moderate  catarrh 
of  the  bronchi  with  scanty  expectoration, 
may  lead  to  suspicion;  but  hsemorrhagic 
sputa  is  more  significant.  The  color  and 
character  of  the  sputum,  the  "prune- 
juice"  sputum,  is  usually  thought  to  be 


characteristic.  All  that  can  be  said  is 
that  the  character  of  the  sputum  is  often 
hsemorrhagic,  while  there  is  no  charac- 
teristic tint.  There  may  be  but  little 
expectoration,  and  sometimes  none  at  all. 
It  may  be  gangrenous.  Dyspnoea,  some- 
times accompanied  by  cyanosis,  is  a  very 
constant  sign. 

L'ase-histories  of  cancer  of  the  lungs, 
5  in  males  and  5  in  females.  In  3  cases 
the  cancer  was  alveolar:  in  6  cases  It 
was  bronchial.  Tuberculosis  was  also 
present  in  4  eases.  Dilraeny  (Zeits.  f. 
Heilkunde,  Oct.,  1902). 

When  cells  are  found  which  plainly 
differ  from  the  ordinary  pavement  and 
cylinder  cells  of  the  mouth  or  air-pas- 
sages— cells  which  are  non-pigmented, 
polymorphous,  polj'gonal,  of  various 
sizes,  including  sometimes  giant  cells, 
with  plain  nucleus  and  nucleolus,  single 
or  in  masses — the  diagnosis  of  new 
growth  is  permissible  (Hampeln,  Zeit.  f. 
lUin.  Med.,  B.  32,  p.  247).  The  symp- 
toms are  sometimes  hardly  perceptible, 
not  only  at  the  start,  but  also  when  the 
disease  has  involved  a  considerable  por- 
tion of  the  lung. 

Very  frequently  the  earlier  stages  of 
the  disease  are  accompanied  by  no  very 
prominent  symptoms.  Even  the  entire 
course  of  the  malady  may  be  accom- 
panied by  symptoms  so  slight  and  so  in- 
definite in  character  that  the  attention 
neither  of  the  patient  nor  of  the  med- 
ical attendant  is  directed  toward  the 
lungs  as  the  seat  of  disturbance.  I.  Ad- 
ler  (N.  Y.  Med.  Jour.,  Feb.  8,  '96). 

Cancer  is  also  recognized  with  difficulty 
when  a  concomitant  affection — tubercu- 
losis, for  instance — is  present.  This  has 
been  repeatedly  observed.  Involvement 
of  the  lymphatics  is  an  irregular  compli- 
cation. 

When  the  pleura  is  the  main  centre  of 
the  lesion,  the  effusion  of  fluid  into  the 
pleural  cavity  stands  prominent  among- 
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the  clinical  symptoms,  and  dominates 
the  entire  clinical  aspect.  Whenever  in 
such  a  case  the  aspirated  pleural  exudate 
is  sanguinolent,  and  tuberculosis  can  be 
excluded,  there  is  strong  ground  for  sus- 
pecting a  tumor  (Adler).  According  to 
Hampeln,  a  cancerous  effusion  is  distin- 
guished by  its  tendency  to  repeatedly  re- 
cur after  aspiration. 

The  diagnosis  is  easier  in  a  case  of 
lung  carcinoma,  especially  when  the 
tumor  is  situated  near  the  pleura,  than 
in  a  case  of  bronchial  carcinoma.  In  the 
former  instance  a  circumscribed  dullness 
in  conjunction  with  great  wasting,  and 
catarrhal  sputum  free  of  bacilli,  but  oc- 
casionally bloody,  may  suggest  the  af- 
fection. Pain  is  occasionally  present, 
but  naturally  dyspnoeic  symptoms  are 
more  common  to  bronchial  carcinoma 
than  to  lung  carcinoma.  Implication  of 
the  bronchial  glands  often  manifests  it- 
self by  dyspnoea  or  recurrent  paralysis. 
Metastasis  is  more  apt  to  occur  with 
bronchial  than  with  the  proper  lung  car- 
cinoma. The  presence  in  the  sputum  of 
particles  of  the  tumor  is  rare,  as  it  was 
observed  in  only  one  of  thirty-one  cases. 
Wolf  (Fortsehritte  der  Med.;  Med.  Rec- 
ord, May  IG,  '9G). 

The  Roentgen  rays  may  enable  a  diag- 
nosis of  lung  tumor  to  be  made  at  a  time 
when  percussion  can  detect  no  abnor- 
mality. J.eo  (Rcrl.  klin.  Woch.,  Apr.  18, 
'98). 

Through  stenosis  of  the  bronclii  in- 
volved in  the  cancerous  areas,  areas 
totally  devoid  of  air  not  only  elicit  dull- 
ness on  percussion,  irregularly  distrib- 
uted, but  the  respiratory  and  vocal  res- 
onance are  correspondingly  modified. 

Sarcoma. — The  clinical  signs  of  sar- 
coma do  not  vary  to  a  great  extent  from 
those  of  carcinoma,  though,  on  the  whole, 
they  appear  to  present  a  greater  degree 
of  variation. 

Sohwalbe  is  of  opinion  that  a  rather 
intense  sfridorous  respiration  speaks 
more  fur  sarcoma,  inasmuch  as  the  latter 
trnds  U>  more  bulky  enlargement  of 
tlic  lymph-glands,  and,  therefore,  to  an 


earlier   and   closer   bronchostenosis   than 
carcinoma.     The  earlier  years  of  life  in- 
cline more  to  sarcoma,  the  senile  period 
more  toward  carcinoma.    I.  Adler  (X.  Y. 
Med.  Jour.,  Feb.  15,  '96). 
Tiie  principal  diagnostic  signs,  accord- 
ing to  Bock,  are  the  peculiarly  even  dis- 
tension of  that  side  of  the  barrel-shaped 
thorax;    the  stretched,  but  not  bulging, 
intercostal  spaces;  the  passive  dilatation 
of  the  superficial  veins  of  the  afi'ectetl 
side;    the  greater  resistance  felt  by  the 
finger  on  percussion;    and  the  total  ab- 
sence of  respiratory  sounds  of  the  af- 
fected side.     These   cases  occasionally 
run  a  rnpid  course. 

Etiology. — In  31  cases  of  priuuiry  car- 
cinoma of  the  lungs  occurring  in  over 
TOGO  autojjsies  analyzed  by  Wolf  (Fort- 
sehritte d.  Med.,'  Nos.  18  and  19,  "95),. 
27  of  the  patients  were  men  and  4  were 
women.  The  right  lung  was  affected  5 
linie.^,  the  left  lung  3  times;  the  right 
bronchus  13  times,  the  left  bronchus  S 
times;  Ijoth  bronchi  were  involved  twice. 
In  I:!  of  these  cases  tuberculosis  was  a 
(iiniiiliiating  condition.  Metastasis  was. 
mure  likely  to  occur  wlien  the  primary 
tumor  alfected  tlio  l)ronchi  tlian  when  it 
all'ccted  tlic  lung. 

The  midillc  and  late  years  of  lite,  as 
in  carcindniM  (■lsewhere,offer  the  greatest 
nniulHM-  of  cases,  while  sarcoma  occurs 
early  in  life,  sometimes  during  infancy- 
Workers  in  colialt  mines  offer  a  predi- 
liTtinn  til  pi-iniary  |iuliiiiinary  cancer,  a 
larjic  priiporlidn  nt  tlicni  dying  of  tills 
disease. 

Pathology. — 1.  Adler  recognizes  four 
gciieral  forms  of  carcinoma:  the  cylin- 
drical-celled, the  pavement-celled,  the 
mednllary,  and  scirrhous  forms,  the  ciin- 
cers  originaliiig  in  the  bronchial  muidus 
iiienihrane  being  generally  composed  of 
eylindrieal  cells.  True  pavement-epithe- 
liiini-eell  epilhelioma  has  l)een  observed 
by  Khrlich,  while  d'riinwMld,  Fnelis,  am! 
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Wolf  have  found  the  epithelium  of  the 
alveoli  to  be  the  starting-point  for  cylin- 
drical-cell and  pavement-cell  cancers. 
The  neoplasm  may  be  difEuse,  or  occupy 
restricted  areas  in  the  form  of  nodular 
masses,  which  may  be  numerous,  or  re- 
stricted in  number.  The  diffuse  variety 
starts  from  a  bronchial  focus  and  prolif- 
erates into  the  peribronchial  and  perivas- 
cular lymph-spaces  in  all  directions. 
The  nodular  form  may  involve  the 
greater  portion  of  a  lobe,  completely 
transforming  its  structure.  They  show, 
according  to  Adler,  a  distinct  tendency  to 
softening  and  degeneration. 

Primary    epithelial    carcinoma    of   tlie 
lung   may   arise    (1)    from   the   alveolar 
epithelium;     (2)   from  the  epithelium  of 
the   bronchial    mucous   membrane;      (3) 
from  that  of  the  bronchial  glands.     Pri- 
mary  endothelial    carcinoma    may   arise 
(o)   from  the  endothelium  of  the  super- 
ficial  lymphatic    vessels    of    the    pleura, 
and  (b)  from  the  pulmonary  lymphatics. 
Siegert  (Vircliow's  Archiv,  B.  134,  H.  2, 
'94). 
Treatment. — Pneumonectomy,  accord- 
ing to  Keclus,  is  permissible  in  excep- 
tional cases  and  when  a  neoplasm  extends 
from  the  thoracic  wall  to  the  lung.    Ab- 
stention is  preferable,  however,  in  pri- 
mary cancer,  since,  on  the  whole,  the 
results  have  been  disappointing  through 
the  fact  that  the  gi-owth  had  involved  the 
tissues  extensively  before  a  diagnosis  had 
been  established  with  sufficient  certainty 
to    warrant    an    operation.      Aspiration 
when  the  pleura  is  the  seat  of  the  neo- 
plasm sometimes  relieves  the  sufferings 
of  the  patient,  though  the  infiltration 
usually  recurs  repeatedly. 

Solid  tumors  should  be  extirpated 
when  superficial,  taking  advantage  of 
adhesions  when  any  exist  and  establish- 
ing adhesions  when  tliose  present  are  not 
of  sufficient  extent.  Pean  (La  Presse 
Med.,  Oct.  23,  '95). 

Charles  E.  de  M.  Sajous, 

Philadelpliia. 
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TUMORS  OF  THE  RECTUM  AND 
ANUS. 

Benign  Tumors. 

The  benign  tumors  are  usually  divided 
into  the  (a)  adenoma,  (h)  fibroma,  (c) 
papilloma,  (d)  lipoma,  (e)  teratoma,  (/) 
enchondroma,  (ij)  angioma,  and  (/t)  cys- 
toma. 

Adexomata,  oe  soft  polypi,  are  prob- 
ably the  most  frequent  form  of  the  be- 
nign neoplasms  met  with  in  the  rectum. 
They  occur  with  the  same  relative  fre- 
quency in  both  of  the  sexes  and  especially 
between  the  ages  of  three  and  twelve. 
They  vary  in  size  from  that  of  a  small 
pea  to  that  of  a  large  chestnut,  although 
cases  are  on  record  in  which  the  tumor 
has  been  considerably  larger.  Their 
shape  is  more  or  less  globular  or  pyri- 
form.  The  surface  is  usually  lobulated 
and  nutmeg-like.  It  is  attached  to  the 
rectal  wall  by  a  narrow,  but  often  elon- 
gated, pedicle.  Arterial  pulsation  can 
frequently  be  felt  within  the  pedicle,  as 
it  is  through  this  stem  that  the  blood- 
supply  of  the  growth  is  furnished.  The 
vessels  conveying  the  same  are  often  of 
fair  size.  This  fact  is  of  importance,  as 
it  may  account  for  the  excessive  bleed- 
ing which  occurs  in  spontaneous  detach- 
ment of  such  tumors. 

Cooper  and  Edwards  state  that  these 
growths  closely  imitate  the  normal  mu- 
cous membrane  in  structure,  though  their 
glands  are  larger,  more  abundant,  more 
branched  and  convoluted,  and  less  irreg- 
ularly disposed.  They  also  ascribe  their 
greater  frequency  in  the  rectum  than 
elsewhere  to  the  fact  that  this  portion 
of  the  intestinal  tract  is  more  liable  to 
irritation. 

FiBKOMATA. — These  tumors  take  their 
origin  from  the  submucous  or  connective 
tissue  of  the  bowel,  are  more  or  less  pe- 
dunculated, and  vary  with  regard  to  their 
relative    firmness.      Messrs.    Allingham 
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state  that  all  of  the  very  dense  fibrous 
polypi  that  they  have  met  with  have 
been  as  large  as  an  English  walnut;  that 
they  creak  when  cut,  and  the  incised  sur- 
face is  of  a  pale  color.  Such  growths  they 
consider  quite  exceptional  specimens  of 
this  form  of  tumor.  The  small  polypi  so 
frequently  seen  in  connection  with  fissure 
and  with  haemorrhoids  are  due  to  an  hy- 
pertrophy of  the  upper  extremities  of  the 
columns  of  Jlorgagni.  Unstriped  mus- 
cular tissue  is  sometimes  found  inter- 
mixed with  the  fibrous  tissue  of  these 
growths,  and,  according  to  Cooper  and 
Edwards,  it  may  form  the  greater  portion 
of  the  tumor.  Usually  these  tumors  are 
single,  but  occasionally  they  are  multiple, 
and,  in  rarer  instances,  disseminated  over 
quite  an  extensive  area  of  the  bowel. 
The  surface  of  these  growths  is  usually 
smooth,  and  they  are  apt  to  be  pear- 
shaped. 

Papillomata.  —  These  growths  are 
variously  termed  by  different  authorities 
as  "villous  tumors  of  the  rectum,"  "vil- 
lous polypus,"  and  "granular  papil- 
loma." According  to  Ball,  they  are  a 
rare  form  of  rectal  growth,  resembling 
the  villous  tumor  of  the  bladder,  in  gen- 
eral appearances,  with  the  slight  differ- 
ence, however,  that  the  lobes  in  the 
growth  occurring  in  the  bladder  are 
more  filiform,  while  in  the  rectum  they 
are  flattened  or  club-shaped.  They  are 
composed  of  the  papilla  of  the  mucous 
membrane,  which  have  proliferated 
freely,  and  are  covered  with  cylindrical- 
celled  epithelium.  Papillomata  are  at- 
tached to  the  wall  of  the  bowel  by  a 
more  or  less  broad  pedicle,  but  they  are 
occasionally  sessile.  They  bleed  freely 
and  occasion  more  or  less  mucoid  dis- 
charge. They  may  protrude  from  the 
anus. 

I.,U'nM,\.  —  Tumors  composed  of  adi- 


pose tissue  have  also  been  observed  in 
the  rectum. 

Tebatomata,  or  dermoid  cysts,  are 
very  seldom  found  in  this  situation. 
They  differ  in  no  respect  from  the  same 
growth  as  found  elsewhere  in  the  system. 

Excuoxdromata,  or  cartilaginous 
GROWTHS,  are  said  to  occur  in  the  rectum, 
but  they  must  be  extremely  rare. 

Angioma. — These  nrevoid  tumors  are 
likewise  of  rare  occurrence  in  the  rectum, 
and  when  they  exist  may  occasion  con- 
siderable haemorrhage. 

Cystoma. — Various  cystic  tumors  may 
occur  about  or  within  the  rectum,  but 
dermoid  cyst  is  the  most  authenticated 
variety  found  in  this  locality. 

Symptoms.  —  There  are  no  marked 
s}Tnptoms  to  be  defined  as  peculiar  to 
benign  growths.  A  sensation  of  weight 
in  the  rectum  may  be  experienced;  shoot- 
ing pains,  distress  in  the  loins  or  back, 
more  or  less  tenesmus,  and  diarrhoea, 
with  more  or  less  discharge  of  mucus  and 
of  blood,  are  often  noted.  The  character 
and  intensity  of  the  symptoms  are  in- 
fluenced by  the  size  and  position  of  the 
growth.  If  situated  high  in  the  rectum, 
but  little,  if  any,  inconvenience  may  be 
experienced.  Wlien,  however,  it  is  at- 
tached low  in  the  bowel,  the  local  dis- 
comfort is  complained  of. 

The  difTercntial  diagnosis  of  the  vari- 
eties of  rectal  tumors  has  already  been 
sufficiently  dwelt  upon.  Piles  are  not 
pedunculated,  and  a  prolapse  should  oc- 
casion no  difficulty  in  diagnosis.  In 
cases  of  polypoid  growth  an  enema  should 
be  administered  and  the  entire  rectum 
examined  by  first  passing  the  examining 
finger  as  high  as  jios-sible  into  it,  then 
sweeping  the  palmar  surface  around  the 
mucous  membrane  from  above  down- 
ward. In  this  manner  the  polypus  may 
be  caught  between  the  finger  and  the 
rectal    wall    if   present       Otherwise   the 
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growth  would  escape  detection  by  being 
pushed  ahead  of  the  examiner's  finger. 
Tumors  of  the  rectum,  especially  when 
'situated  some  distance  up,  may  occasion 
intussusception  and  even  prolapse  of  the 
bowel.  Partial  and  even  complete  ob- 
struction of  the  gut  may  likewise  be 
caused.  Ulceration  and  extensive  bleed- 
ing may  also  be  produced. 

Treatment. — The  treatment  of  these 
tumors  is  essentially  surgical.  Prompt 
removal  is  the  only  safe  advice  to  give, 
the  actual  cautery  or  the  ligature  being 
employed.  Anssthesia  may  be  required 
in  some  forms  of  this  trouble  before  op- 
erative interference  may  be  carried  out. 
Small  polypi  may,  with  comparative 
safety,  be  twisted  off  with  a  pair  of 
haemostatic  forceps. 

Malignant  Growths  of  the  Rectum. 
The  rectum  is  one  of  the  favorite  sites 
for  malignant  growths.  In  this  region, 
as  elsewhere,  cancer  is  viewed  as  an  in- 
curable affection,  and  is  asserted  to  run 
its  course  in  about  two  years.  It  usually 
occurs  after  middle  life,  though  cases  are 
recorded  in  which  it  attacked  the  very 
young,  and,  though  believed  to  be  more 
frequent  among  females,  Messrs.  Ailing- 
ham  state  that  in  their  experience  many 
more  men  are  victims  to  this  disease,  to 
which  statement  the  limited  number  of 
cases  seen  by  me  would  lend  emphasis. 

Varieties. — The  forms  of  malignant 
disease  met  with  in  this  locality  are:  (a) 
epithelioma,  (b)  scirrhus,  (c)  various 
forms  of  sarcoma,  (d)  encephaloid,  (e) 
colloid,  and  (f)  melanotic.  In  those 
tumors  in  which  much  fibrous  tissue  is 
mixed  with  the  newly  formed  glandu- 
lar structures,  the  gTOwth  is  hard  and 
resistant;  when  the  neoplastic  tubules 
are  in  excess,  and  the  fibrous  tissue 
delicate  and  scanty,  the  tumor  is  soft 
and  fungous,  and  corresponds  with  the 
description    of    medullary    cancer.      A 


gelatinous  condition  due  to  mucoid  or 
colloid  change  affecting  the  cells  has 
given  rise  to  the  term  "colloid"  as  ap- 
plied to  such  growths. 

The  three  terms  scirrhus,  medullary, 
and  colloid,  signify  varying  conditions 
of  a  growth  or  parts  of  a  growth  com- 
posed essentially  of  glandular  tubules 
and  epithelial  cells. 

Cooper  and  Edwards  {op.  cit.,  pp.  190- 
93)  subdivide  the  adenocarcinoma  into 
three  forms,  which  may  be  severally  dis- 
tinguished as  (a)  the  laminar,  (&)  the 
liiberous,  and  (c)  the  annular.  Their 
description  of  these  varieties  is  as  fol- 
lows:— 

"In  the  laminar  form,  which  is  the 
most  common,  a  portion  of  the  intestinal 
wall  is  infiltrated  or  thickened,  the  af- 
fected area  varying  in  size  according  to 
the  stage  of  the  disease.  The  thickening 
appears  to  exist  between  the  muscular 
and  mucous  coats,  and  it  tends  to  spread 
laterally  rather  than  either  upward  or 
downward.  Its  centre  is  slightly  raised, 
while  the  edges  are  beveled  off.  The 
growth  is  connected  with  and  binds  to- 
gether all  the  tissues  of  the  bowel,  but 
at  first  is  freely  movable  as  a  whole. 
After  awhile  the  surface  of  the  neoplasm 
gives  way,  leaving  a  ragged  ulcer  with 
characteristically  infiltrated  borders.  The 
destruction  generally  begins  near  the 
centre  and  extends  toward  the  circumfer- 
ence; but  sometimes  ulcers  form  at  sev- 
eral points  on  the  surface.  As  the  process 
advances,  the  infiltration  is  gradually 
eaten  away;  its  remains  may  be  recog- 
nized as  nodules  or  papillary  excrescences 
rising  from  the  base  or  border  of  the 
ulcer.  In  later  stages  the  base  may  be 
smooth,  hard,  and  clean,  being  formed 
by  cicatricial  tissue  and  the  remains  of 
the  muscular  coat,  while  the  edges  are 
hard  and  raised,  and  either  tolerably  uni- 
form or  beset  with  nodular  or  papillary 
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growths.  Much  connective  tissue  is  de- 
veloped beneath  the  base  of  the  ulcer, 
and  becomes  constricted  and  puckered, 
as  these  changes  are  in  progress.  The 
course  of  the  growth  is  sometimes  dif- 
ferent, inasmuch  as  the  deposit  is  only 
partially  destroyed  by  the  ulceration, 
and  its  remains  sprout  up  and  form  tu- 
mors projecting  into  the  cavity  of  the 
bowel.  The  ulceration  sometimes  has 
another  result,  viz.:  destruction  of  the 
coats  of  the  bowel  and  perforation  of 
adjoining  viscera. 

"In  the  tuberous  form  the  growth  pro- 
jects into  the  bowel.  Its  consistence 
varies,  being  sometimes  hard  and  firm 
and  in  other  instances  soft  and  fungoid. 
One  such  mass  may  be  present;  or  there 
may  be  several  growths  of  the  same  char- 
acter, but  varying  in  size.  At  first  the 
mucous  membrane,  though  firmly  adher- 
ent to  the  tumor,  remains  intact,  but  is 
goon  destroyed  by  ulceration,  and  a  por- 
tion of  the  growth  is  then  apt  to  project 
through  the  opening  thus  made.  Some- 
times the  membrane  gives  way  at  several 
spots,  at  which  nodules  or  larger  portions 
protrude.  Such  outgrowths  are  soft  and 
friable.  Sometimes  the  destructive  proc- 
ess is  too  rapid  for  the  development  of 
fungoid  growths;  when  the  surface  gives 
way,  the  ulceration  continues  to  extend 
deeply  and  superficially  until  the  mus- 
cular coat  is  laid  bare.  The  cancerous 
process  invades  the  neighboring  tissues 
and  structures, — e.g.,  bladder,  urethra, 
or  vagina, — and  openings  are  made  into 
these  parts.  The  process  again  may  ex- 
tend toward  the  sacrum  and  involve  the 
nerves  and  bones  of  the  pelvis.  Occlu- 
sion of  the  bowel  by  a  fungoid  mass  is  a 
less  frequent  result. 

"In  the  annular  form  the  growth  be- 
gins as  a  deposit  between  the  mucous  and 
muscular  coats,  and  extends  latterally  so 
as  to  involve  the  whole  circumference  of 


the  bowel,  but  does  not  spread  upward  to 
any  great  extent.  The  subsequent  con- 
traction diminishes  the  calibre  of  the 
bowel  and  causes  a  marked  degree  of 
stricture." 

Symptoms.  —  The  early  symptoms  of 
cancer  of  the  rectum  are  far  from  being 
characteristic.  Indeed,  it  often  exists  for 
a  considerable  period  before  the  patient 
is  cognizant  of  any  trouble.  Frequently 
patients  consult  a  surgeon  about  haemor- 
rhoids or  some  minor  affection  of  the 
rectum  or  anus,  and  it  is  only  after  a 

.  digital  examination  that  the  presence  of 
cancer  is  recognized.  Generally,  the  first 
sign  experienced,  in  cases  of  this  disease, 
is  a  sensation  of  uneasiness  in  the  lower 
part  of  the  back  and  along  the  inner 
sides  of  the  thighs,  with  possibly  a  simi- 
lar feeling  within  the  rectum.  At  the 
end  of  a  day's  work  this  may  be  sup- 
planted by  actual  pain,  of  a  dull,  heavy 
character.  The  next  and  most  usual 
symptom  is  morning  diarrhoea.  As  soon 
as  the  patient  gets  out  of  bed,  or  soon 
thereafter,  he  is  obliged  to  go  to  the 
closet.  He  may  or  may  not  pass  any 
fffical  matter,  but  does  pass  a  thin  sani- 
ous  discharge,  having  a  most  character- 
istic odor.  Later  the  bowels  move  sev- 
eral times  during  the  morning  and  most 
of  the  stools  consist  of  this  sanious  dis- 
charge. The  color  of  the  stools  is  such 
that  most  patients  ascribe  their  trouble 
to  piles,  and  the  discharge  is  attributed 
to  blood  from  the  latter.  Constipation 
may  alternate  with  the  attacks  of  diar- 
rhoea. 

Pain  is  nearly  always  a  very  late  symp- 
tom of  cancer  of  the  bowel;  this  depends, 
however,  upon  the  rapidity  of  the  growth 
of  the  neoplasm.  As  soon  as  the  growth 
invades  the  anal  portion,  or  neighboring 
organs  or  involves  the  sacral  nerves,  pain 
becomes  a  marked  factor.     Obstruction 
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of  the  bowel  and  the  straining  efforts  at 
defecation  will  tend  to  increase  the  pain. 

The  discharge  varies  in  quantity  in  dif- 
ferent cases  and  at  various  stages  of  the 
development  of  the  growth.  In  the  early 
stages  the  blood  is  probably  brighter  in 
color  and  is  derived  from  the  congested 
vessels  in  the  neighborhood  of  the  tu- 
mor, but  later  on  the  haemorrhage  is  due 
to  ulceration  and  erosion,  as  well  as  to 
congestion.  In  some  cases  the  constitu- 
tional effects  are  most  marked.  In  nearly 
all  cases  there  is  loss  of  iiesh  and  strength. 
Sometimes  the  cancerous  cachexia  is  not 
sufficiently  marked  as  to  be  very  notice- 
able. In  the  late  stages  the  liver  is  often 
enlarged.  The  lumbar  and  pelvic  glands 
are  usually  involved,  although  this  con- 
dition may  not  be  so  marked  as  to  be 
readily  distinguishable. 

The  duration  of  the  symptoms  varies 
in  different  eases  and  depends,  to  some 
extent,  upon  the  age  of  the  patient  and 
the  character  of  the  neoplasm.  In  the 
young  the  disease  generally  runs  its 
course  quite  rapidly,  and  when  the 
growth  is  soft  its  effects  are  more  rapid. 

Diagnosis. — There  are  two  conditions 
which  are  likely  to  be  confounded  with 
malignant  disease  of  the  rectum,  one 
being  benign  growths  and  the  other  neo- 
plasms external  to  the  bowel. 

Benign  growths  are  generally  pe- 
dunculated; cancers  rarely  so;  benign 
growths,  unless  ulcerated,  are  bathed  in 
healthy,  transparent  mucus;  cancers  dis- 
charge offensive,  chocolate-colored  mat- 
ter, the  odor  of  the  same  being  almost 
pathognomonic  of  malignant  disease. 
Benign  tumors  are  not  friable,  like  ma- 
lignant growths,  nor  do  they  bleed  as 
easily.  Benign  neoplasms  spring  from 
a  soft,  healthy  mucous  membrane,  which 
glides  freely  upon  the  deeper  coats  of  the 
bowel,  while  the  malignant  tumor  grows 
from  an  indurated  lump  or  patch  in  the 


bowel,  which  seems  fixed  or  rigid.  In 
suspected  tumors,  in  which  the  diagnosis 
is  at  all  obscured,  a  small  specimen  of 
the  same  may  be  obtained  by  scraping 
the  tumor  either  with  the  finger-nail 
or  a  curette,  and  subjecting  the  excised 
portions  to  a  microscopical  examination 
(Andrews,  op.  cit.,  pp.  112-13). 

Prognosis. — The  duration  of  the  symp- 
toms will  prove  of  value  in  reaching  a 
conclusion;  the  onset  and  progress  of 
benign  neoplasms  being  extremely  slow. 
In  malignant  disease  there  is  usually  a 
portion  of  tolerably  healthy  mucous 
membrane  between  the  growth  and  the 
anus,  whereas  in  the  non-malignant 
stricture  this  portion  of  the  bowel  is 
generally  more  or  less  infiltrated  (Harri- 
son Cripps,  op.  cit.,  p.  383). 

Etiology. — The  causes  of  this  disease 
are  not  known,  and  even  its  pathology 
is  subject  to  dispute.  The  question  of 
heredity  is  an  open  one,  and  probably 
if  it  be  a  factor  it  is  one  of  only  slight 
importance.  Climate,  as  noted  by  the 
Messrs.  Andrews,  influences  the  tendency 
to  cancer.  These  authorities  state  that 
it  is  clear  that  in  this  country  cancer 
prevails  most  near  the  sea,  and  least  of 
all  at  a  distance  from  it;  also,  that,  at 
equal  distances  from  the  sea,  it  abounds 
decidedly  more  at  the  North  than  at  the 
South.  The  germ  theory,  as  applied  to 
the  origin  of  this  disease,  has  some  ardent 
advocates,  biit  so  far  success  in  proving 
this  to  be  more  than  a  theory  has  not 
crowned  the  efforts  of  the  microscopists. 

Treatment. — The  surgical  treatment  of 
this  disease  will  first  engage  our  atten- 
tion because  it  is  to  such  procedures  that 
we  must  look  to  for  the  most  relief.  If 
it  were  possible  to  recognize  the  existence 
of  cancer  at  its  earliest  stages  and  to  ob- 
tain consent  for  its  radical  removal,  the 
prognosis  of  such  operations  would  be 
greatly  bettered  and  the  statistics  would 
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show,  at  least,  a  remarkable  prolongation 
of  life.  Great  relief  from  its  most  dis- 
tressing symptoms  would  also  be  afforded; 

It  is  frequently  a  hard  matter  to  de- 
cide which  of  the  surgical  procediires  is 
to  be  resorted  to,  the  aim  being  to  afford 
the  greatest  relief  with  the  incurrence 
of  the  minimum  risk.  The  recognized 
procedures  are  four  in  number:  extirpa- 
tion; colostomy,  inguinal  and  lumbar; 
posterior  linear  proctotomy;  and  curet- 
tage. 

ExTiKPATiON. — The  ideal  method  of 
treating  cancer  of  the  rectum  would  be 
by  extirpation,  as  is  done  in  cases  of  the 
same  disease  when  the  mammary  gland 
is  the  site  affected;  but  unfortunately  it 
is  not  often  that  the  rectal  neoplasm  is 
discovered  in  time  to  permit  the  entire 
removal  of  the  growth  and  of  all  gland- 
ular involvement;  consequently,  it  is  my 
belief  that  the  cases  in  which  this  op- 
eration is  indicated  will  be  confined  to 
a  relatively  small  number  of  cases. 

Kraske,  of  Freiburg,  recommends  a 
radical  operation  for  the  excision  of  the 
rectum.  Up  to  1897  (Sammlung  klin. 
Vort.,  183-184,  '97)  he  had  operated  upon 
80  cases,  15  of  which  died.  The  80  cases 
divided  into  two  series,  the  first  of  which 
occupies  five  years,  during  which  writer 
was  perfecting  the  operation;  it  com- 
prises 29  cases  with  10  deaths,  giving  a 
mortality  of  34.5  per  cent.  The  second 
series,  extending  over  the  last  7  years, 
includes  51  cases  with  only  5  deaths,  be- 
ing a  mortality  of  9.8  per  cent. 

The  operation  is  as  follows:  The  pa- 
tient being  placed  on  his  left  side,  an 
incision  is  made  starting  from  the  second 
piece  of  the  sacrum  and  extending  down 
to  the  anus,  in  the  middle  line.  The  soft 
tissues  are  then  carefully  raised  from  the 
sacrum,  the  coccyx  is  excised,  and  the 
sacro-sciatic  ligaments  are  severed  at  tiie 
sacrum.     The  rectum  is  thus  brought 


into  the  field  of  operation.  If  it  is  neces- 
sary to  increase  the  field  a  portion  of  the 
left  side  of  the  sacrum  opposite  the  third 
sacral  foramen  may  be  removed.  Kraske 
does  not  favor  sacral  section  above  this 
level,  nor  does  he  recognize  the  utility 
of  a  temporary  or  osteoplastic  resection, 
which  some  advocate  with  a  view  to  pre- 
vent prolapse  of  the  pelvic  organs,  owing 
to  a  presumed  weakening  of  the  floor  of 
the  pelvis.  The  resection  of  the  cancer 
is  begun  by  him  with  the  division  of  the 
bowel  below  the  tumor  by  opening  it 
transA'ersely;  sutures  are  then  placed  in 
the  upper  cut  surface  for  traction  pur- 
poses. The  patient  is  then  brought  into 
the  lithotomy  position,  and  the  dissec- 
tion proceeded  with.  Sometimes  the 
peritoneum  can  be  peeled  off  the  bowel; 
but,  if  necessary,  it  must  be  opened,  two 
fingers  introduced,  the  gut  pulled  down, 
and  the  operation  proceeded  with. 
Packing  of  the  wound  with  iodoform 
gauze  should  be  adopted  to  prevent  in- 
fection, and  need  not  be  removed  till  it 
shows  a  tendency  to  become  loose,  about 
tlie  end  of  the  first  week. 

Seventeen  cases  of  amputation  of  the 
rectum   by   Kraske's   method:     3   of  the 
patients  died,  giving  a  mortality  of  17.07 
per  cent.    Of  the  14  cases  traced,  6  have 
now  passed  beyond  the  three  year  limit 
and  may  be  considered   reasonably  safe 
from   recurrence.     Two   of  the   men,   in 
spite  of  the  loss  of  the  coccyx  and  pan 
of  the  sacrum,  ride  bicycles  with   ease. 
W.  W.  Keen   (Jour.  Anier.  Med.  Assoc, 
Aug.  13,  '98). 
J.  M.  Mathews  (X.  C.  Med.  Jour.,  Apr. 
20,  '98)  states  that  unless  all  tissues  in- 
volved in  the  cancerous  disease  can  be 
removed,  an  operation  is  useless.     The 
rectum  is  contiguoiis  to  a  large  distribu- 
tion of  glands  and  lymphatics.     Cancer 
situated   above   and   not   involving   the 
sphincter-muscle    is   often    an    insidious 
disease.     When  the  mass  has  so  far  ex- 
tended as  to  embrace  the  whole  rectum. 
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it  is  safe  to  infer  that  the  infiltrative 
process  has  so  extended  that  it  lias  era- 
braced  structures  which  cannot  be  re- 
moved; hence  to  resect  simply  the  mass 
in  sight  would  avail  nothing.  If,  on  the 
contrary,  the  growth  can  be  circum- 
scribed, and  the  assurance  had  that  all 
diseased  structures  can  be  removed,  then 
resection,  or  rather  extirpation,  should 
be  advised.  Operation  is  much  more 
preferable  than  to  perform  a  colostomy  in 
such  a  case.  The  latter  can  only  be  a 
palliative,  if  that;  while  the  former 
anticipates  a  radical  cure.  Mathews 
avoids  such  operations  as  Kraske's  if  a 
lesser  one  will  accomplish  the  purpose. 
Eemoving  portions  of  the  rectum  by  the 
simple  circular  incision  and  a  careful  dis- 
section of  the  gut  with  the  fingers  has 
been  practiced  by  him. 

Among  the  advantages  of  the  vaginal 
method  of  extirpation  of  the  rectum  are 
the  following:  The  vagina  can  be  made 
to  take  the  place  of  the  extirpated  por- 
tion of  the  rectum.  The  e.\cision  can  be 
done  as  high  up  as  by  the  sacral  method 
and  with  less  traumatism,  and,  in  case 
the  peritoneal  cavity  is  opened,  with  less 
danger.  An  intraperitoneal  exploration 
of  the  tissues  about  the  rectum  can  be 
made  before  disturbing  the  rectum.  If 
the  operation  has  to  be  abandoned 
after  the  incisions  are  made,  the  wound 
is  less  formidable  and  in  a  better  place. 
The  patient  is  more  comfortable  after 
the  operation  than  after  the  sacral 
methods.  Price's  abdominal  method 
possesses  nearly  all  of  these  advantages, 
but  is  more  dangerous,  necessitates  a 
removal  of  the  uterus,  and  cannot  be 
adapted  to  cases  extending  low  down  in 
the  rectum.  McArthur's  method  is  more 
dangerous  in  cases  high  enough  up  to 
involve  an  opening  into  the  peritoneal 
cavity,  and  in  all  cases  involves  more 
traumatism.  Byford  (Annals  of  Surg., 
Nov.,  '96). 

In  rectal  cancer  metastases  occur  late. 
Even  if  in  operating  some  glands  which 
are  infected  are  left  behind,  the  progress 
of  the  disease  in  these  limited  areas  may 
be  extremely  slow.    There  are  numerous 


examples  on  record  of  prolonged  life  after 
rectal    excision,    and    many    cases    have 
been  recorded  of  non-recurrence  for  six, 
eight,  and  ten  years.     The  mortality  of 
rectal  e.xcision  by  sacral  operation  varies 
from    20    per    cent,    to    25     per     cent. 
Czerny's  mortality  was  5.4  per  cent,  by 
the  perineal  route,  19.4  per  cent,  by  the 
sacral  route;    Iversen,  25  per  cent.;    Al- 
■   bert.  18  per  cent.;    Ball,  8  per  cent.:    and 
Paul,  14  per  cent.    E.  H.  Taylor  (Annals 
of  Surg.,  Apr.,  '97). 
CoLOSTOMT. — Colostomy  is  quite  prac- 
ticable in  a  large  number  of  instances, 
and  the  benefits  derived  from  its  per- 
formance are  thus  minutely  described  by 
Charles  B.   Kelsey   (N.  Y.  Med.  Jour., 
Nov.,  '92):   ''It  relieves  pain:   does  away 
with    the    constant    tenesmus    and    dis- 
charge from  the  rectum,  which  by  their 
exhausting    effects    are    the    immediate 
cause  of  death;   delays  the  development 
of  the  disease  by  preventing  the  straining 
and  congestion  of  defecation;    prevents 
absolutely  the  complication  of  intestinal 
obstruction,  which  is  another  cause  of 
death;   enables  the  patient  to  sleep,  eat, 
and  gain  flesh,   and   often  makes  him 
think  himself  cured  in  spite  of  the  plain- 
est prognosis  to  the  contrary.    Instead  of 
his  passing  his  days  and  nights  upon  the 
commode,  wearing  out  his  life  in  his  ef- 
forts to  free  the  bowel  from  its  irritation, 
he  has  one  or  perhaps  two  solid  fffical 
evacuations  from  the  groin  in  twenty- 
four  hours."    The  benefits  to  be  derived 
from  colostomy  are  not  exaggerated.    It 
is    the    operative    procedure    indicated 
when  a  cancer  has  reached  the  stage  of 
operative  interference  and  has  passed 
beyond    the    time    when    the    surgeon 
reasonably  expects  an  extirpation  to  af- 
ford a  radical  cure. 

During  the  last  eight  years,  720  cases 
of  cancer  of  the  rectum  seen,  and  ex- 
cision performed  62  and  colostomy  138 
times.  If  the  patient  is  not  over  45 
years  of  age,  excision  oflFers  very  little 
prospect  of  permanent  success.  AUing- 
ham   (Lancet,  Apr.  25,  '96). 


TUMORS  OF  THE  RECTUM  AND  ANUS.     MALIGNANT  GROWTHS. 


331 


Posterior  Linear  PROCTOxoiiY. — I 
have  never  attempted  to  relieve  a  patient 
suffering  from  malignant  trouble  by 
means  of  this  operation.  In  benign 
structures  I  have  found  the  procedure 
a  most  excellent  plan  of  treatment  when 
combined  with  the  subsequent  use  of 
bougies.  Those  surgeons  who  adopt  this 
method  for  the  relief  of  cancer  speak 
highly  of  its  efficiency,  some  going  so  far 
as  to  claim  that  it  takes  the  place  of  both 
colostomy  and  excision. 

Resection  of  the  rectum  per  vaijiiiam 
successfully  performed  in  five  cases.  The 
patient  being  placed  in  the  lithotomy 
position,  the  vagina  is  dilated.  The  cer- 
vix is  drawn  down  and  Douglas's  pouch 
opened  by  a  transverse  incision,  the  in- 
testines being  pressed  back  with  flat 
sponges.  The  recto-vaginal  septum  is 
divided  down  to  the  rectal  wall  by  a 
vertical  incision  in  the  middle  line,  ex- 
tending from  the  post-cervical  opening 
and  including  the  sphincter  ani.  The 
ha>morrhage  can  be  controlled  by  for- 
ceps and  compresses.  The  posterior 
vaginal  wall  is  now  dissected  off  the 
rectum;  lateral  and  anterior  retractors 
may  now  be  used,  exposing  a  large  oper- 
ation site.  The  sigmoid  can  now  be 
easily  drawn  down.  The  anterior  rectal 
wall,  including  tne  sphincter,  is  divided 
up  to  the  lower  border  of  the  tumor, 
and  the  anal  segment  of  the  rectum 
separated  by  a  complete  transverse  in- 
ci.sion  an  inch  below  the  lower  limit  of 
the  tumor.  The  proximal  end  of  the 
rectum  is  grasped  by  a  volsella,  and 
separated  by  curved  scissors  from  its 
coccygeal  and  sacral  attachments  up  to 
the  promontory.  The  mesosigmoid  is 
loosened  suiTiciently  to  allow  a  healthy 
portion  of  bowel  to  be  drawn  well  down. 
The  rectum  is  amputated  above  tlie 
upper  border  of  the  tumor;  then  the 
sigmoid  and  sphincter  segments  are 
unite<I  end  to  end  by  silk  sutures,  passed 
from  within  outward.  The  incision  in 
the  anterior  rectal  wall  is  also  closed  by 
silk  sutures,  and  the  ends  of  the  divided 
spliinctcr  are  united  by  buried  catgut 
sutures.  The  sponges  arc  now  removed, 
and  the  peritoneum  closed  by  a  continu- 


ous catgut  sutui-e.  The  vaginal  wall  is 
now  sutured  with  silk-worm  gut.  A 
rubber  drainage-tube,  1  inch  in  diameter, 
is  now  placed  in  the  rectum. 

The  advantages  of  the  vaginal  route 
are:  — 

The  sacrum  and  posterior  bony  wall 
of  the  pelvis  are  not  disturbed. 

The  field  of  operation  is  as  extensive 
and  the  anatomical  parts  as  accessible 
as  in  the  transsacral  operations. 

The  peritoneal  cavity  is  opened  in 
both  the  vaginal  and  sacral  operations, 
and  in  neither  is  it  a  source  of  great 
danger. 

The  diseased  tissue  is  more  accessible 
for  inspection,  and  the  extent  to  which 
the  operation  may  be  carried  in  an  up- 
ward direction  is  as  great,  if  not 
greater,  than  by  the  sacral  route. 

The  peritoneum  may  be  drained  freely 
through  the  vagina. 

A  perfect  end-to-end  approximation, 
either  by  suture  or  by  the  use  of  the 
button,  may  be  secured.  The  preferable 
method  of  uniting  the  two  ends  is  by 
interrupted  sutures  of  silk,  because  as 
there  is  no  peritoneum  on  the  sphinc- 
teric  segment,  failure  of  union  with  the 
button  is  to  be  feared. 

The  sphincter  is  retained  and  the  per- 
ineal body  is  restored.  There  is  dimin- 
ished action  of  the  levator  ani  muscle. 

When  the  operation  is  complete  the 
parts  are  practically  m  their  normal 
positions.  J.  B.  Murphy  (Phila.  Med. 
Jour.,  Feb.  23,  1901). 

Curettage. — In  those  cases  in  which 
the  growth  is  within  the  lower  three 
inches  of  the  rectum  and  its  character  is 
such  that  extirpation  is  not  possible  and 
colostomy  is  not  at  the  time  necessary 
and  the  growth  not  hard,  considerable 
temporary  benefit  may  be  given  the  pa- 
tient by  resorting  to  this  operation.  In 
selected  cases  it  is  followed  by  a  diminu- 
tion of  pain,  bearing-down  sensations, 
and  discharge,  and  the  lumen  of  the 
bowel  is  enlarged. 

In  certain  cases  the  combined  opera- 
tions of  colostomy  and  of  curettage  will 
afford  tiie  patient  much  more  relief  than 
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where  one  or  the  other  procedure  is  in- 
dividually adopted.  It  is  true  that  only 
temporary  relief  is  afforded  by  either  of 
these  operations,  but  in  the  majority  of 
cases  this  is  all  we  can  offer  the  patient 
under  any  plan  of  treatment  in  vogue  at 
the  present  time. 

The  medical  treatment  of  cancer  of  the 
rectum  presents  but  three  points  for  con- 
sideration: the  daily  evacuation  of  the 
bowels,  the  use  of  some  soothing  local 
antiseptic  wash  to  cleanse  the  parts,  and 
the  relief  oi  pain  and  tenesmus.  The 
first  indication  may  be  met  by  the  em- 
ployment of  salines:  citrate  of  magnesia, 
Epsom  salt,  or  phosphate  of  sodium. 
The  second  by  enemata  of  a  3-per-cent. 
solution  of  creolin,  or  the  same  strength 
solution  of  permanganate  of  potassium. 
The  third  indication  for  a  time  may  be 
overcome  by  the  use  of  iodoform  sup- 
positories (10  grains  of  the  drug  in  each 
suppository  used,  if  necessary,  every  six 
hours).  The  use  of  opium  should  be 
avoided  as  long  as  possible.  The  denar- 
cotized  tincture  of  opium  is  the  best 
preparation  to  employ. 

Lewis  H.  Abler, 

Philadelphia. 

TURPENTINE.  —  Turpentine  (crude, 
or  white,  turpentine;  common  frankin- 
cense; terebinthina,  U.  S.  P.)  is  a  con- 
crete oleoresin  obtained  from  Pinus  pa- 
lustris  and  from  other  specimens  of  Pinus 
(nat.  ord.,  Coniferw).  From  this  crude 
turpentine  a  volatile  oil  may  be  distilled 
officially  known  as  oleum  terebinthinse 
(U.  S.  P.),  from  which  are  prepared 
linimentum  terebinthinEe  (U.  S.  P.)  and 
oleum  terebinthinfe  rectificatum  (U.  S. 
P.).  Turpentine-oil  is  a  solvent  for  wax, 
iodine,  sulphur,  phosphorus,  and  the 
fixed  oils.  Rectified  turpentine  is  ob- 
tained by  redistilling  the  oil  of  turpen- 
tine. It  is  alone  suited  for  internal  uses. 
When  the  oil  of  turpentine  is  distilled  off 


from  turpentine  a  resin  (rosin)  is  left 
which  is  official  (resina,  U.  S.  P.)  and 
from  which  are  prepared  ceratum  resins 
(U.  S.  P.)  and  emplastrum  resinse  (U.  S. 
P.). 

Terebinthina  Canadensis,  U.  S.  P. 
(Canada  turpentine;  Canada  balsam; 
balsam  of  fir)  is  the  natural  oleoresin 
from  the  balm-of-Gilead  fir  {Abies  hal- 
samea).  It  occurs  as  a  yellowish,  trans- 
parent, viscid  liquid  having  an  agreeable, 
pine-like  odor  and  a  bitter  taste,  and  sol- 
uble in  ether,  chloroform,  benzin,  xylol, 
turpentine,  oils,  etc. 

Terebene  (terebenum,  U.  S.  P.)  is  ob- 
tained by  subjecting  oil  of  turpentine  to 
the  action  of  sulphuric  acid  and  distilling 
at  a  temperature  of  160°  F.  It  occurs  as 
a  clear,  colorless,  or  slightly  yellowish, 
mobile  liquid,  having  a  fresh-pine  odor 
and  a  pungent  taste,  freely  soluble  in 
water,  ether,  glacial  acetic  acid,  and  car- 
bon disulphide. 

Terpin  hydrate  (terpini  hydras,  U. 
S.  P.;  dipentene-glycol)  is  the  hydrate 
of  the  distomic  alcohol  terpin.  It  occurs 
in  colorless,  lustrous,  rhombic  prisms, 
having  a  slightly-bitter  taste,  and  soluble 
in  benzene  (benzol),  in  10  parts  of  cold 
and  in  2  parts  of  boiling  alcohol,  in  100 
parts  of  ether,  in  200  parts  of  chloroform, 
in  250  parts  of  cold  and  in  32  parts  of 
boiling  water,  in  equal  parts  of  glacial 
acetic  acid,  and  in  carbon  disulphide. 

Preparations  and  Doses.  —  Terebin- 
thina (U.  S.  P.),  5  to  30  minims. 

Terebinthina  Canadensis  (U.  S.  P.),  5 
to  30  minims. 

Linimentum  terebinthinse,  U.  S.  P. 
(resin  cerati,  65  parts;  oil  of  turpentine, 
35  parts).    Used  externally. 

Oleum  terebinthinae  (U.  S.  P.),  5  to  30 
minims  (as  anthelmintic,  '/,  ounce). 

Terebenum  (U.  S.  P.),  3  to  15  minims. 

Terpini  hydras  (U.  S.  P.),  2  to  10 
grains. 


TURPENTIXE.    PHYSIOLOGICAL  ACTION.    POISOXIXG.    THERAPEUTICS.     333 


Physiological  Action. — The  oil  of  tur- 
pentine, taken  internally  in  moderate 
doses,  gives  rise  to  a  sensation  of  warmth 
in  the  stomach.  The  circulation  is  quick- 
ened and  the  warmth  of  the  skin  is  in- 
creased; no  cerebral  stimulation  appears, 
although  vertigo  and  intoxication  may 
come  on  if  the  dose  be  large  enough. 
Small  doses  frequently  repeated  stimu- 
late the  kidneys;  if  long  continued,  irri- 
tation of  the  genito-urinary  tract  ensues 
which  may  result  in  strangury.  The 
urine  acquires  the  odor  of  violets,  and 
may  contain  blood.  Turpentine  is  ex- 
creted by  the  lungs  and  the  kidneys, 
even  when  taken  by  inhalation.  An  ery- 
thematous eruption  occasionally  appears 
after  the  ingestion  of  turpentine.  The 
coagulability  of  the  blood  is  increased  by 
the  administration  of  this  drug. 

Poisoning  by  Turpentine. — Although 
turpentine  is  capable  of  producing  death, 
cases  of  serious  poisoning  by  it  are  rare, 
and  a  fatal  case  is  exceedingly  so.  Most 
of  the  symptoms  are  constant,  except 
vomiting  and  purging,  which  are  present 
in  some  cases  and  not  in  others.  There 
is  generally  complete  unconsciousness, 
which  is  occasionally  accompanied  by 
dilated  pupils;  the  urine,  often  bloody, 
is  very  much  lessened  in  quantity  and 
frequently  suppressed;  the  skin  is  some- 
times dry,  sometimes  moist;  the  pulse  is 
feeble,  rapid,  and  generally  regular.  The 
lethal  dose  is  not  definitely  known,  but 
must  be  very  large.  Toxic  doses  of  tur- 
pentine paralyze  the  sensory  nervous  sys- 
tem, either  in  the  cord  or  in  the  periph- 
eral nerves,  and  death  results  from  re- 
spiratory paralysis. 

The  treatment  of  poisoning  by  tur- 
pentine consists  in  the  evacuation  of  the 
stomach  and  bowels  by  liberal  doses  of 
magnesium  sulphate,  the  administration 
of  demulcent  drinks  to  soothe  the  irri- 
tated mucous  membrane  of  tiie  aliment- 


ary canal,  and  the  exhibition  of  morphine 
in  sufficient  doses  to  control  peristalsis, 
cystic  spasm,  and  pain. 

Therapeutics. — Turpentine  is  a  valu- 
able local  application  for  the  purpose  of 
producing  counter-irritation  over  the 
surface  when  deep-seated  inflammation 
exists.  For  this  purpose  it  may  be  used 
in  the  form  of  a  stupe,  or  diluted  with 
equal  parts  of  olive-oil  or  cotton-seed  oil. 

Turpentine  is  used  internally  as  a  dif- 
fusible stimulant  in  exhausting  fevers, 
especially  if  flatulence  or  ulceration  be 
present. 

In  typhoid  fever  it  is  useful  to  over- 
come tympanites  administered  internally 
or  as  stupe  or  enema.  It  is  also  valuable 
in  the  same  disease  toward  the  end  of  the 
second  week  when  the  tongue  is  red, 
cracked,  and  brown,  the  teeth  covered 
with  sordes,  and  well  marked  tympany  is 
present,  5  to  10  drops  given  in  emulsion 
three  times  a  day  being  usually  sufficient. 
It  is  again  useful  during  the  stage  of  con- 
valescence from  typhoid,  when  persist- 
ent diarrhoea  and  constant  relapses  result 
from  an  unhealed  condition  of  Peyer's 
patches. 

Turpentine  is  often  of  service  in  intes- 
tinal and  other  passive  hjemorrhages, 
such  as  hematuria  and  menorrhagia. 

Turpentine  is  useful  as  an  haemostatic 
and  also  as  a  stimulant  alterative  in 
subacute  and  chronic  catarrh  of  the 
gastro-intcstinal  system.  In  hasmatem- 
esis  from  chronic  alcoholism  or  chronic 
venous  engorgement  from  other  causes 
it  is  more  ellicient  than  the  astringents. 
The  best  method  of  administration  is  in 
suspension.  Two  to  10  drops  of  turpen- 
tine may  be  stirred  into  an  ounce  or  two 
of  water,  well  sweetened  with  the  saccha- 
rum  anisi  of  the  German  Pharmacopoeia. 
Wliere  the  stomach  is  non-retentive, 
small  doses  every  two  hours  may  be 
given.  In  catarrhs  of  the  respiratory 
system  after  the  subsidence  of  acute 
symptoms,  where  a  free  secretion  is  pres- 
ent, or  where  the  catarrh   persists  with 
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or  without  localized  subcrepitant  rales, 
its  value  is  exceptional.    In  more  chronic 
cases  it  is  often  equally  efficacious  and 
less  objectionable  than  guaiacol  or  crea- 
sote.     It  is  invaluable  also  in  the  bron- 
chial catarrhs  of  the  aged  and  the  in- 
firm.     In    the    catarrhal    conditions    of 
phthisis,   especially    when   bronchorrhoea 
is  present,  it  is  equal,  if  not  superior,  to 
guaiacol     and     creasote,     while     in     the 
hEemorrhages  of  phthisis  it  should  hold 
first  rank.     In   hfematuria,  as  in   other 
mucous    haemorrhages,    it    has    a    great 
haemostatic     virtue.       In     metrorrhagia 
without  tumor  or  other  palpable   cause 
it    is    of   great    service.      J.    B.    Walker 
(Ther.  Gaz.,  July  15,  '97). 
Turpentine    is    an    efficient,    though 
somewhat    dangerous,    remedy    against 
tape-worm  in  the  dose  of  Vo  to  1  ounce 
mixed  with  an  equal  quantity  of  castor- 
oil. 

In  chronic  and  well-advanced  renal  dis- 
ease, turpentine  may  be  used  when  very 
large  doses  of  powerful  diuretics  are  re- 
quired to  excite  the  secretion  of  urine. 

A  dose  of  20  drops  is  said  to  be  useful 
in  lumbago. 

The  vapor  of  turpentine  when  inhaled 
from  boiling  water  is  valuable  in  bron- 
chitis. In  gleet  it  is  sometimes  used  to 
stimulate  the  genito-urinary  tract.  Tur- 
pentine is  an  efficient  remedy  in  some 
eases  of  purpura  htemorrhagica. 

Turpentine  is  contra-indicated  in  any 
acute  inflammation  of  the  gastro-intes- 
tinal  tract  and  in  acute  nephritis. 

TYPHOID  FEVER. 

Definition. — Typhoid  fever  is  an  acute 
contagious  self-limited  disease,  which  is 
characterized  by  inflammation  and  ul- 
ceration of  Peyer's  patches  and  the  soli- 
tary glands  of  the  small  and  large  in- 
testine. Although  these  lesions  are 
present  in  such  a  large  number  of  cases 
that  the  term  "enteric  fever"  has  been 
widely  used  in  designating  the  disease, 
it  must  be  remembered  that  fatal  cases 


occur  in  which  the  intestines  are  quite 
normal  and  the  lesions  are  found  in 
other  parts  of  the  body. 

Varieties. — 1.  The  abortive  form,  in 
which  the  temperature,  after  eight  or 
ten  days,  falls  to  normal.  The  hyper- 
plasia of  Peyer's  patches  is  not  followed 
by  necrosis  and  ulceration,  but  resolu- 
tion takes  place  at  once. 

2.  The  mild  type,  in  which  the  tem- 
perature reaches  its  maximum  by  the  end 
of  the  second  and  becomes  normal  dur- 
ing the  third  week.  The  disease  runs 
an  uncomplicated  course  and  the  abdom- 
inal symptoms  are  not  severe. 

3.  The  severe  form,  in  which  the  pa- 
tient during  the  second  or  third  week 
passes  into  a  low  adynamic  condition. 

4.  The  hcEmorrhagic  form,  in  which 
there  is  a  tendency  to  extravasation  of 
blood  in  different  parts  of  the  body. 

5.  The  renal  and  (6)  the  pneumonic 
varieties,  in  which  the  kidney  and  lungs 
are  early  and  extensively  diseased. 

7.  The  amhulaiory  cases  in  which  the 
patient  continues  to  go  about  notwith- 
standing the  presence  of  the  disease. 

8.  The  typhoid  fever  of  children,  in 
which  the  temperature-curve  does  not 
present  the  gradual  rise  and  fall  of  typ- 
ical cases,  the  abdominal  symptoms  are 
not  so  marked  as  in  the  disease  of  adults, 
and  in  which  bronchitis  and  nervous 
symptoms  are  especially  prominent. 

9.  The  typhoid  fever  of  old  age,  in 
which  the  disease  runs  a  severe  and  often 
fatal  course  and  in  which  pneumonia  is 
a  frequent  complication. 

10.  The  typhoid  fever  of  pregnancy, 
which  usually  occurs  in  the  first  four 
months  and  frequently  produces  abor- 
tion or  premature  delivery. 

Symptoms. — The  stage  of  incubation 
raries  much  in  duration,  and  is  generally 
considered  to  be  two  or  three  weeks.  It 
is  sometimes  much  shorter.    Wilson  men- 
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tions  a  case  in  which  the  disease  appeared 
four  days  after  exposure. 

The  onset  is,  as  a  general  rule,  slow 
and  gradual.  The  patient  complains  of 
a  general  feeling  of  weariness,  of  loss  of 
appetite,  slight  nausea,  and  sometimes 
of  diarrhoea,  which  is  increased  by  mild 
cathartics.  Headaches,  usually  frontal, 
which  become  more  intense  toward  even- 
ing, as  well  as  pains  in  the  back  and 
limbs,  are  frequently  experienced.  Chills, 
more  or  less  severe,  are  often  present 
and  they  are  sometimes  followed  by 
sweats.  The  countenance  is  dull,  there 
is  slight  nose-bleeding,  and  the  tongue 
is' coated  with  a  white  fur.  The  symp- 
toms come  on  so  gradually  in  many  cases 
that  the  patient  does  not  consult  a  phy- 
sician until  the  disease  is  well  established, 
and  the  temperature  is  found  as  high  as 
102°  or  103°.  On  the  other  hand,  the 
onset  is  sometimes  sudden  and  the  tem- 
perature rises  rapidly. 

In  some  cases  the  headache  is  so  se- 
vere and  continuous  that  the  case  is  mis- 
taken for  one  of  meningitis.  The  pain 
causes  the  greatest  suffering  and  distress, 
and  anodynes  require  to  be  administered 
for  its  relief.  Pain  in  the  back  of  the 
neck  is  occasionally  severe  and  accom- 
panied by  local  tenderness.  This  leads 
to  the  diagnosis  of  cerebro-spinal  menin- 
gitis. The  differentiation  sometimes  can- 
not be  easily  made  for  the  first  few  days. 
In  rare  cases  lethargy  is  a  very  pro- 
nounced symptom. 

Delirium  is  sometimes  a  marked  symp- 
tom at  the  onset.  A  patient  once  came  to 
my  consulting-room  for  the  first  time 
when  in  a  state  of  delirium. 

In  cases  of  pneumonic  typhoid  the 
onset  may  be  very  similar  to  that  of  a 
pneumonia,  and  tlie  typhoid  character 
of  the  case  may  not  become  manifest 
until  after  eight  or  ten  days,  when  the 
fever  does  not  terminate  by  crisis,  but 


continues  on  in  the  ordinary  course  of 
typhoid. 

Bronchitis,  especially  in  children,  is 
sometimes  severe  at  the  onset.  The  con- 
tinued elevation  of  temperature  will  lead 
the  medical  attendant  to  a  correct  diag- 
nosis. In  a  few  cases  the  disease  begins 
as  an  acute  nephritis,  and  the  symptoms 
of  the  latter  may  be  so  severe  as  to  alto- 
getlier  obscure  the  real  disease. 

Although,  in  the  great  majority  of 
cases,  the  temperature  rises  gradually,  it 
may  reach  102°  or  103°  on  the  second 
day. 

It  is  difficult  to  fix  definitely  the  actual 
period  of  onset.  Flint  considered  the 
time  when  the  patient  took  to  bed  as  the 
commencement  of  the  disease.  This  is 
a  good  rule.  In  the  general  description 
it  is  necessary  to  divide  the  time  into 
periods  of  weeks. 

First  Weelv.- — In  a  moderately-severe 
case  the  patient,  after  complaining  for 
a  few  days  of  the  symptoms  already  men- 
tioned, becomes  so  weak  that  he  finds  his 
bed  the  most  comfortable  place,  or  more 
frequently  he  consults  a  physician,  who, 
suspecting  the  nature  of  the  disease, 
sends  him  to  bed. 

The  patient  may  suffer  from  severe 
headache,  pains  in  the  back  of  the  neck, 
in  the  small  of  the  back,  and  in  the  ex- 
tremities. Wakefulness  is  sometimes  a 
distressing  symptom.  As  a  general  rule, 
delirium  is  absent  during  the  first  week. 
The  patient  is  usually  dull  and  apathetic, 
but  sometimes  the  intellect  is  so  clear 
that  the  attending  physician  is  thrown 
off  his  guard.  The  skin  is  hot  and  dry, 
and,  in  some  cases,  an  erythematous  rash 
appears,  widely  spread  over  the  surface 
of  the  body. 

Toward  the  end  of  the  week  a  few  rose- 
colored  spots  appear,  usually  over  the 
abdomen,  but  occasionally  on  other  parts 
of  the  bodv.     There  are  not  more  than 
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twenty  or  thirty  present  in  most  cases, 
but  occasionally  they  occur  in  large  num- 
bers over  different  parts  of  the  body. 
The  patient  complains  of  a  slight  cough; 
and,  on  examination  of  the  chest,  a  few 
bronchitic  rales  are  found.  The  tongue 
becomes  coated  with  a  white  fur,  which 
does  not  extend  quite  to  the  margin  or 
tip.  Nausea  and  want  of  appetite  are 
present,  but  usually  the  patient  takes 
fluids  without  repugnance.  In  some 
cases  there  is  decided  irritability  of  the 
stomach.  More  or  less  diarrhoea  is  usu- 
ally present,  but  the  opposite  condition 
of  constipation  may  prevail.  The  spleen 
becomes  enlarged  toward  the  end  of  the 
week. 

The  pulse  is  increased  in  frequency, 
but  not  in  proportion  to  the  temperature. 
It  is  soft,  compressible,  and  often  di- 
crotic. 

The  temperature  gradually  rises  a  part 
of  a  degree  each  day.  The  evening  tem- 
perature is  higher  than  that  of  the  morn- 
ing. The  general  rise  continues  until 
the  end  of  the  week. 

Second  Week.— Dnving  the  second  week 
the  symptoms  already  described  increase 
in  severity.  The  patient  loses  strength 
from  day  to  day  until  he  is  no  longer 
able  to  help  himself.  Dullness  and 
apathy  increase,  and  deafness  becomes 
more  marked.  The  countenance  is 
flushed  and  may  become  expressionless. 
The  headache  gradually  disappears  and 
delirium  supervenes.  In  severe  cases 
coma  vigil,  carphologia,  and  subsultus 
tendinum  may  be  present  at  the  end  of 
the  second  week,  and  death  may  follow; 
Successive  crops  of  spots  appear  on  the 
chest  and  abdomen.  The  tongue  con- 
tinues coated,  or  it  may  become  dry,  red, 
and  cracked.  The  stomach  is  oiten  less 
irritable  than  during  the  first  week. 
The  abdomen  becomes  tympanitic,  and 
tenderness,  with  gurgling,  is  noticed  in 


the  right  iliac  fossa.  Diarrhoea,  with 
ochre-colored  stools,  is  present  in  the 
majority  of  cases.  Haemorrhage  may 
occur  toward  the  end  of  the  week.  The 
pulse  becomes  more  rapid  and  the  tem- 
perature maintains  the  elevation  of  the 
end  of  the  first  week,  or  may  ascend  still 
farther.  It  presents  daily  variations. 
The  heart's  action  becomes  more  feeble; 
so  that  in  some  cases  the  first  sound  is 
scarcely  heard.  Symptoms  of  pulmonary 
congestion  may  appear. 

Third  Week. — In  the  severe  cases  the 
patient's  weakness  and  emaciation  be- 
come intense  and  the  muscular  move- 
ments are  made  with  difficulty.  Sub- 
sultus tendinum  may  be  quite  marked. 
Delirium  continues  and  that  peculiar 
condition  of  wakefulness,  coma  vigil, 
may  be  pronounced.  The  emaciation, 
flushed  condition  of  the  cheeks,  and  the 
eyes  wide  open  form  a  very  character- 
istic t3'pe  of  countenance. 

Frequent  perspirations  occur,  which  are 
followed  by  eruption  of  sudamina.  The 
rose-colored  spots  continue  to  appear  in 
successive  crops.  Diarrhoea  is  often  se- 
vere. Hsemorrhage  and  perforation  may 
occur  during  this  week. 

The  pulse  becomes  more  rapid  and 
feeble  and  the  first  sound  of  the  heart 
may  be  scarcely  audible.  The  tempera- 
ture in  the  milder  forms  may  gradually 
fall  to  normal  in  the  third  week,  but,  in 
severe  eases,  it  continues  as  high  as  dur- 
ing the  second  week,  presenting,  often, 
marked  remissions. 

Fourth  Week. — During  this  period,  as 
a  general  rule,  convalescence  becomes 
well  established  and  there  is  a  gradual 
abatement  of  the  symptoms  already  de- 
scribed. In  severe  cases  the  disease  may 
continue  throughout  the  fourth  and  even 
the  fifth  weeks  in  the  same  way  as  in  the 
third,  except  that  the  adynamia  and 
emaciation  are  increased.    The  urine  and 
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feces  may  be  passed  involuntarily.  The 
pulse  becomes  more  rapid  and  weak,  "the 
running  pulse,"  and  death  takes  place 
from  heart-failure,  asthenia,  hemorrhage, 
or  perforation.  The  temperature  can  be 
irregular,  and  may  rise  from  slight  causes. 
Perspirations  continue  even  in  the  more 
favorable  cases. 

The  disease  may  continue  through  the 
fifth  and  sixth  weeks. 

The  Digestive  System.  —  The  tongue 
presents  a  characteristic  appearance. 
When  protruded,  tremulousness  is  ob- 
served; and,  in  the  latter  stages  of  se- 
vere cases,  hesitation;  and  the  patient, 
apparently  from  forgetfulness,  does  not 
withdraw  it.  The  surface  during  the  first 
part  of  the  disease  is  covered  with  a  white 
fur,  thick  in  the  centre  and  disappear- 
ing toward  the  tip  and  edges.  It  is  made 
up  of  micro-organisms,  degenerated  epi- 
thelial cells,  and  particles  of  food.  At 
the  end  of  the  second  and  during  the 
third  and  fourth  weeks  the  surface  may 
become  bare,  red,  and  dry.  It  sometimes 
presents  a  glazed  appearance,  and  is  more 
or  less  cracked,  or  it  may  be  covered  with 
a  brownish-black  coating.  This  may  re- 
sult from  breathing  through  the  mouth, 
and  is  an  indication  of  the  severity  of  the 
disease.  The  gums  and  tongue  often 
bleed,  and  the  accumulation  of  blood, 
retained  food,  and  epithelial  cells  around 
the  teeth  and  lips  form  what  is  known  as 
sordes.  When  convalescence  becomes 
established  the  tongue  gradually  assumes 
its  normal  appearance,  but  the  coating 
returns  if  there  is  any  rise  of  temperature 
or  impairment  of  digestion. 

The  lips  become  dry,  hard,  and 
cracked,  and  the  mouth  often  contains 
a  sticky  mucus.  The  chewing  of  hard 
substances  is  often  impossible,  and  even 
drinking  is  made  difficult. 

Anorexia  and  nausea  are,  as  a  rule, 
present,  but  occasionally  the  appetite  is 


maintained  throughout  the  whole  course 
of  the  disease.  The  stomach  will  tolerate 
liquid  food  except  in  some  cases  in  which 
there  is  great  gastric  irritability,  and 
this  is  usually  more  pronounced  during 
the  first  week.  Sometimes  this  irrita- 
bility continues  and  the  patient  suc- 
cumbs for  want  of  sufficient  nourish- 
ment. Ulceration  of  the  stomach  very 
rarely  occurs  in  typhoid,  and  perforation 
from  this  cause  has  been  reported. 

Thirst  is  a  prominent  symptom,  and 
liquids  will  often  be  taken  with  avidity 
when,  owing  to  the  mental  condition  of 
the  patient,  they  are  not  asked  for. 

Slore  or  less  diarrhoea  in  some  stages 
of  the  disease  is  the  rule,  but  constipa- 
tion may  be  present  throughout,  and  this 
may  be  the  case  when  extensive  ulcera- 
tion of  Peyers  patches  is  present.  Hic- 
cough is  sometimes  a  troublesome  symp- 
tom, and  is  often  hard  to  control. 

The  number  of  evacuations  in  the 
diarrhoeal  cases  may  be  from  5  or  6  to 
20  or  25  daily.  They  are  copious:  liquid, 
with  solid  particles  (pea-soup  character); 
of  a  yellow-ochre  color,  with  offensive 
odor.  When  allowed  to  stand,  the  solid 
matter  settles  to  the  bottom,  leaving  a 
clear  fluid  on  top.  The  former  is  com- 
posed of  undigested  food,  shreds  of  mu- 
cous membrane,  epithelial  cells,  mucous 
corpuscles,  and  crystals  of  tribasic  phos- 
phate. 

The  bacillus  typhosus  is  not  usually 
found  in  the  intestinal  discharges  until 
after  the  tenth  day.  About  the  com- 
mencement of  the  third  week  these  or- 
ganisms exist  in  large  numbers,  and  re- 
cent investigations  have  demonstrated 
the  fact  tliat  the  faeces  may  contain  ty- 
phoid bacilli  some  weeks  after  convales- 
cence has  been  established. 

Typlioid  bacilli  are  present  in  the 
stools  in  the  third  week  of  the  disease; 
from  this  time  they  rapidly  diminish  and 
soon  disappear.    If  a  relapse  occurs,  there 
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is  a  reappearance  of  the  organism  in  tlie 
stools.  Those  eases  in  which  the  bacilli 
are  found  in  the  stools  long  after  the 
disappearance  of  the  fever  are  cases 
where  the  bowel  discharges  were  mi.xed 
with  urine.  In  about  25  per  cent,  of  all 
cases  the  typhoid  bacilli  are  found  in  the 
urine.  They  rarely  appear  before  the 
third  week  of  the  disease,  and  sometimes 
persist  long  after  convalescence  is  estab- 
lished. Therefore  the  urine  is  a  much 
more  dangerous  excretion  for  the  dis- 
semination of  typhoid  fever  than  are  the 
stools.  P.  H.  Smith  (Lancet,  May  20, 
'99). 

Typhoid  bacilli  occur  in  the  blood  with 
much   greater   frequency   and  during   a 
much  longer  time  through  the  course  of 
the  disease  than  was  formerly  supposed. 
The  conditions  which  favor  their  pres- 
ence, why  they  are  found  at  times  in 
mild  cases  and  are  absent  in  more  severe 
ones,  are  questions  which  must  yet  be 
solved.    That  cultures  from  the  blood  in 
typhoid  fever  have  very  definite  clinical 
importance,  especially  where  the  Widal 
reaction  is  delayed,  as  is  so  often  the 
case,  is  evident.     From  personal  experi- 
ence, the  use  of  considerable  amounts  of 
blood,    diluting   very    largely   in    liquid 
media,  and,  on  accoimt  of  the  use  of  the 
latter,  especial  care  to  avoid  contamina- 
tion are  the  points  of  chief  importance. 
K.  I.  Cole   (Johns  Hopkins  Hosp.  Bull., 
July,  1901). 
Sometimes,    when    there    is    extreme 
weakness  in  the  latter  stages  of  the  dis- 
ease, hard  masses  may  form  in  the  rec- 
tum of  a  chalky  appearance,  the  evacua- 
tion of  which  causes  great  exhaustion. 
Sometimes  assistance  is  necessary  to  their 
removal. 

Haemorrhage  from  the  bowels  oc- 
curred in  from  3  to  5  per  cent,  of  all 
cases  collected  by  Flint,  and  in  99  out  of 
2000  cases  observed  in  Munich.  It 
usually  occurs  at  the  end  of  the  second 
or  during  the  third  week.  It  is  a  seri- 
ous, but  not  necessarily  fatal,  symptom. 
About  two-thirds  of  the  cases  terminate 
favorably. 

According  to  Wilson,  modern  statistics 


give  a  mortality  of  from  30  to  50  per 
cent,  in  which  the  patients  die  either 
from  exhaustion  or  from  subsequent  per- 
foration and  peritonitis.  In  some  cases 
the  haemorrhage  is,  for  a  few  days,  slight 
in  amount,  and  then  the  blood  may  be 
poured  out  in  large  quantities.  In  others, 
again,  a  severe  hsemorrhage  may  come  on 
suddenly  and  unexpectedly.  Sometimes 
small  quantities  of  blood  may  be  evacu- 
ated daily  without  the  occurrence  of  any 
great  loss.  A  severe  and  even  fatal 
haemorrhage  may  take  place  after  the  dis- 
appearance of  the  fever,  apparently  from 
the  breaking  down  of  the  cicatricial  tis- 
sue. 

The  general  symptoms  of  haemorrhage 
are  fall  in  temperature,  increased  rapidity 
and  weakness  of  the  pulse,  and  a  cold  and 
clammy  condition  of  the  skin. 

In  some  cases  the  symptoms  are  pres- 
ent some  time  before  the  blood  is  evacu- 
ated. 

In  addition  to  the  symptoms  already 
mentioned,  delirium  ceases  and  con- 
sciousness may  be  regained  after  the  loss 
of  a  large  quantity  of  blood.  Faintness 
and  extreme  prostration  precede  a  fatal 
result. 

In  cases  which  rally  the  temperature 
rises  and  the  symptoms  of  collapse  grad- 
ually disappear.  A  diagnosis  of  con- 
cealed haemorrhage  is  made  by  noting  the 
symptoms  already  described  and  by  mak- 
ing a  careful  physical  examination  of  the 
abdomen.  Dullness  on  percussion,  with 
a  feeling  of  more  or  less  resistance,  will 
be  found  in  some  cases  over  the  right 
iliac  region  and  sometimes  extends  along 
the  ascending  colon.  Intestinal  haemor- 
rhage may  be  part  of  a  general  condition, 
and  ulceration  into  a  vessel  may  have 
taken  place. 

Tympanites. — Greater  or  less  swelling 
of  the  abdomen  from  the  accumulation 
of  gas  is  usually  present.    It  does  not,  as 
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a  rule,  give  rise  to  grave  symptoms. 
Meteorism  arises  from  two  principal 
causes:  the  increased  fermentation  which 
takes  place  in  the  intestinal  contents 
and  the  paralysis  of  the  muscular  coat 
resulting  from  toxaemia.  The  presence 
of  a  large  quantity  of  gas  depresses  the 
heart's  action  and  favors  the  occurrence 
of  perforation  and  hasmorrhage.  Meteor- 
ism is,  no  doubt,  increased  in  some  cases 
by  the  administration  of  too  much  food. 

Pain  is  present  in  a  small  number  of 
cases.  Intestinal  ulceration  and  subse- 
quent peritonitis  may  give  rise  to  very 
severe  pain.  Tenderness  on  pressure  in 
the  right  iliac  fossa  is  frequently  noticed. 
It  may  be  most  marked  near  the  um- 
bilicus and  is  occasionally  found  over  the 
whole  surface  of  the  abdomen.  The 
amount  of  tenderness  is  apt  to  be  greater 
in  nervous  patients.  Gurgling  from 
pressure  over  the  right  iliac  fossa  is  often 
present,  but  is  found  in  many  other  con- 
ditions as  well  as  in  typhoid  fever. 

Perforation  and  Peritonitis.  —  The 
ulceration  of  Peyer's  patches,  which  usu- 
ally extends  to  the  muscular  coat,  is 
sometimes  continued  through  the  peri- 
toneum. An  opening  is  made  through 
which  the  gas,  liquid,  and  solid  contents 
of  the  intestine  pass  out  into  the  peri- 
toneal cavity.  The  patient  is  usually 
seized  with  sudden  and  severe  pain  in  the 
umbilical  region,  which  subsides  only 
after  the  administration  of  morjihine. 

Study  of  pain  as  a  symptom  in  500 
cases.  About  two-fifths  of  the  patients 
are  free  from  pain  or  tenderness,  rather 
less  than  one-fifth  have  tenderness  only, 
and  pain  is  present  at  some  time  in 
about  two-fifths  of  the  cases,  but  dur- 
ing the  course  only  in  about  one-third. 

Pain  due  to  some  condition  other  than 
the  specific  bowel-lesions  was  present  in 
about  14  per  cent,  of  all  cases  and  in 
about  two-fifths  of  the  patients  having 
pain  during  the  course.  It  occurred 
with     haemorrhage    or    perforation    in 


about  5  per  cent,  of  all  cases,  and  iu 
about  15  per  cent,  of  the  cases  in  which 
there  was  pain  during  the  course.  It 
was  most  constantly  present  with  per- 
foration, when  it  was  usually  sudden  in 
onset,  severe  in  character,  and  paroxys- 
mal in  occurrence.  The  pain  of  perfora- 
tion was  most  closely  simulated  by  that 
occurring  in  some  cases  of  hiemorrhage, 
that  from  phlebitis,  and  that  of  un- 
known origin.  In  about  two-fifths  of  all 
cases  with  pain  during  the  course  no 
cause  could  be  found.  Should  this  occur 
with  other  abdominal  symptoms  the 
condition  may  much  resemble  perfora- 
tion. Thomas  McCrae  (IM.  Y.  Med. 
Jour.,  May  4,  1901). 

Vomiting  is  a  frequent  symptom.  The 
abdomen  may  first  be  flat  and  rigid,  but 
soon  swelling,  with  meteorism,  super- 
venes. The  temperature  usually  falls 
below  normal,  and  the  patient  becomes 
collapsed.  The  breathing  is  rapid,  the 
pulse  feeble  and  frequent,  and  there  is 
partial  suppression  of  urine.  A  pecul- 
iar pinched  expression  of  countenance, 
sunken  eyes,  and  cold,  clammy  surface 
of  skin  are  often  present.  In  some  cases 
the  pain  is  not  severe  and  the  symptoms 
of  collapse  are  but  slightly  marked. 

[Perforation  occurred  in  34  of  Osier's 
685  cases  (2.48  per  cent.),  and  in  4680 
cases  tabulated  by  Fitz  perforation  took 
place  in  6.58  per  cent.  It  is  more  fre- 
quent in  men  than  in  women.  J.  E. 
Graham.] 

Study  of  24  cases  of  peritoneal  infec- 
tion in  typhoid  fever.  Abdominal  pain 
in  any  typhoid  case  should  be  regarded 
as  a  serious  danger-signal.  It  is  most 
frequent  in  the  right  iliac  region,  and 
often  associated  with  localized  tender- 
ness and  muscular  spasm.  The  suspicion 
of  beginning  peritoneal  infection  is  con- 
firmed by  a  rising  leucocyte-count;  ex- 
aminations should  be  made  at  hourly 
intervals.  Vomiting  is  rare,  and  an  in- 
crease in  pain  is  generally  accompanied 
by  a  rise  in  temperature  and  quickened 
liulse-rate.  G.  B.  Shattuck,  J.  C.  War- 
ren, and  Farrar  Cobb  (Boston  Med.  and 
Surg.  Jour.,  June  28,  1900). 
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The  iniijortanee  of  an  early  diagnosis 
is  increased  on  account  of  the  success 
of  surgical  operation  when  performed 
shortly  after  the  occurrence  of  the  per- 
foration. The  absence  of  liver-dullness 
is  often  an  important  sign  demonstrating 
the  fact  that  gas  exists  in  the  peritoneal 
cavity.  It  must  be  remembered,  how- 
ever, that  extreme  distension  of  the 
bowels  may  push  the  liver  upward  and 
backward  to  such  an  extent  as  to  cause 
hepatic  dullness  to  disappear  in  front. 
In  such  cases  the  dullness  will  be  made 
out  by  percussion  of  the  back  to  a  greater 
extent  than  when  gas  exists  in  the  peri- 
toneal cavity.  Hjemorrhage  may  accom- 
pany perforation. 

The  early  diagnosis  in  perforation  may 
be  confirmed  in  some  cases  by  a  careful 
blood-count,  when  the  number  of  leu- 
cocytes will  be  found  increased.  This  is 
not  always  the  case;  perforation  may  be 
followed  by  leucocytosis;  and,  on  the 
other  hand,  an  increased  leucocytosis 
may  be  present  without  perforation. 

Peritonitis  may  occur  without  perfora- 
tion. Inflammation  and  rupture  of  a 
mesenteric  gland  are  sometimes  the 
cause,  and  it  may  be  caused  directly  by 
the  presence  of  typhoid  bacilli  in  the 
abdominal  cavity. 

Death  may  follow  from  collapse  shortly 
after  a  perforation  or  the  patient  may 
rally  and  sufEer  from  peritonitis.  The 
latter  is  diagnosed  by  the  presence  of 
pain  and  tenderness  of  the  abdomen,  and 
pinched  expression  of  countenance,  with 
rapid  and  feeble  pulse.  Death  occurs  on 
the  third  or  fourth  day  after  the  attack. 
Eecovery  very  rarely  takes  place. 

The  Spleen.  —  Enlargement  of  the 
spleen  is  present,  according  to  Leube,  in 
90  per  cent,  of  all  cases,  and  Osier  is  of 
the  opinion  that  it  occurs  in  all  cases. 
The  enlargement  continues  until  the 
fourth  week,  when  it   gradually  disap- 


pears. The  normal  area  of  splenic  dull- 
ness which  extends  in  the  midaxillary 
line  from  the  ninth  to  the  eleventh  ribs 
may  be  increased  upward  and  downward. 
The  lower  edge  may  often  be  felt  under 
the  costal  margin  upon  deep  inspiration. 
The  enlargement  is  rarely  accompanied 
by  pain.  Rupture  has  taken  place  spon- 
taneously as  well  as  from  the  result  of  a 
blow. 

The  Liver. — Jaundice  is  not  a  frequent 
symptom  in  typhoid  fever.  It  results 
from  toxismia,  abscess,  or  gall-stones. 

The  urine  usually  in  jaundiced  cases 
contains  bile-pigment,  albumin,  and 
casts.  The  stools  are  not  clay  colored, 
but  are  dark  and  of  the  typhoid  charac- 
ter. Epistaxis  is  frequent,  and  is  severe 
in  proportion  to  the  severity  of  the  jaun- 
dice. 

Nervous  System. — In  mild  cases  and 
sometimes  when  the  disease  is  severe, 
the  patient  remains  conscious  through- 
out, and  there  is  little  to  be  noted  in  con- 
nection with  the  nervous  system.  Head- 
ache is  nearly  always  present  in  the  early 
part  of  the  disease.  The  pain  may  be 
felt  over  the  whole  head,  in  the  occipital 
or  frontal  region,  most  frequently  in  the 
latter  situation.  It  is  usually  dull,  but 
occasionally  may  be  so  severe  as  to  closely 
resemble  that  of  meningitis. 

The  headache  usually  subsides  about 
the  end  of  the  first  or  beginning  of  the 
second  week.  Pain  in  the  back  of  the 
neck  is  sometimes  severe,  and  continues 
four  or  five  days. 

Pains  in  the  back  and  limbs,  varying 
in  intensity,  are  experienced  in  a  large 
proportion  of  cases.  Painful  sensations 
and  hyperesthesia  in  the  feet  are  often 
noticed.  Neuralgia,  especially  of  the 
trigeminal  nerve,  occurs  in  some  cases. 

Delirium  is  one  of  the  most  frequent 
nervous  symptoms.  Its  severity  is  not 
always  in  proportion  to  the  severity  of 
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the  disease,  but  depends,  to  some  extent, 
on  the  individual.  When,  however,  the 
delirium  is  active  and  uncontrollable,  the 
prognosis  is  usually  grave.  It  does  not 
generally  begin  until  the  middle  of  the 
second  week  and  ceases  in  the  stage  of 
convalescence.  Sometimes  it  occurs  only 
in  the  night,  or  for  a  few  hours  after 
waking,  but  it  is  usually  continuous.  In 
rare  cases  it  is  one  of  the  earliest  symp- 
toms, and  it  occasionally  lasts  for  three 
or  four  weeks  after  defervescence.  The 
delirium  is  generally  of  a  low,  mutter- 
ing character.  The  patient  will  try  to 
get  out  of  bed,  but  is  easily  induced  to 
return.  Sometimes  the  delirium  is  active 
and  almost  maniacal.  A  suicidal  mania 
may  develop,  and,  on  that  account,  as 
well  as  to  prevent  injury,  a  patient  in 
typhoid  delirium  should  never  be  left 
alone.  In  some  rare  instances  the  same 
delusions  are  noticed  from  day  to  day 
throughout  the  disease.  The  writer  had 
once  a  case  in  which  the  delusions  of 
grandeur  were  manifested  continuously. 
The  patient  was  extremely  happy,  paying 
out  enormous  sums  of  money  and  making 
handsome  presents  to  all  his  friends. 

In  many  cases  where  delirium  is  not 
present  the  patient  will  answer  questions 
in  a  rather  incoherent  manner,  and  even 
when  nothing  can  be  noticed  which 
would  indicate  mental  aberration.  He 
will  not  afterward  remember  anything 
which  has  occurred  during  the  course  of 
the  disease. 

In  a  few  cases  tlie  delirium  is  of  an 
hysterical  character,  and  the  differentia- 
tion between  it  and  hysterical  mania  is 
made  by  the  comparatively-mild  type  of 
the  former. 

In  tlic  (liird  week,  when  the  disease  is 
severe,  tlie  patient  may  pass  from  delir- 
ium into  an  unconscious  condition,  which 
is  marked  by  muscular  tremor,  carpho- 
logia,    and    subsultus    tendinum.      The 


urine  and  faeces  are  passed  involuntarily. 
The  patient  has  a  strange  expression, 
and,  although  the  eyes  are  wide  open 
and  the  patient  seems  to  follow  the  move- 
ments of  his  attendants,  he  is  quite  un- 
conscious: a  condition  to  which  the  term 
coma  vigil  has  been  given. 

Convulsions  are  rare  and  occur  most 
frequently  in  children.  They  may,  in 
adults,  follow  thrombosis  of  the  arteries 
or  veins  of  the  brain,  when  they  take 
place  late  in  the  disease. 

Neuritis  occurs  in  a  small  number  of 
cases.  It  is  sometimes  general,  but,  as 
a  rule,  the  lower  extremities  are  affected, 
causing  a  paraplegia.  Hemijilegia  is  a 
rare  occurrence. 

Poliomyelitis,  varying  in  severity,  may 
follow  typhoid  fever. 

Study  of  the  tendon-reflexes  in  ty- 
phoid fever.  In  32  cases  out  of  100  these 
are  exaggerated;  in  22  out  of  100  they 
undergo  no  change;  they  are  dimin- 
islied  in  17  cases  out  of  100,  and  abol- 
ished in  29  out  of  100.  The  preservation 
of  the  normal  reflexes  are  noted  espe- 
cially in  the  benign  cases  and  those  with 
pronounced  gastric  s.ymptoms.  During 
the  course  of  convalescence  a  marked 
tendency  to  exaggeration  of  the  reflexes 
was  observed.  The  epilcptoid  trembling 
of  the  feet  was  found  in  20  cases  out 
of  100,  but  it  was  less  frequent  than 
the  exaggeration  of  the  patellar  reflex. 
This  trenuilousness  was  observed  espe- 
cially after  repeated  percussion  of  the 
patellar  tendon.  This  condition  does 
not  seem  to  manifest  itself  at  the  drop 
of  the  temperature,  but  often  coincides 
with  profuse  sweats  and  polyuria  and 
appears  to  deserve  notice  as  a  true  crit- 
ical phenomenon.  The  percussion  of  the 
tendon  of  Achilles  sometimes  provokes 
in  typhoid  fever  an  epilcptoid  trembling 
of  the  foot.  The  epilcptoid  trembling  of 
the  knee  is  not  unusual  in  typhoid 
fever.  P.  Renilingcr  (Ucvue  de  JI&l., 
Jan.  10,  1901). 
The  Skin. — A  peculiar  capillary  injec- 
tion of  the  skin  is  freciuently  noticed. 
This  is  of  a  bright-red  or  dark-red  color 
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and  of  an  erythematous  character.  When 
present,  it  is  usually  found  during  the 
first  week. 

The  odor  of  typhoid  fever  is  of  such  a 
distinctive  character  that  by  means  of 
it  a  diagnosis  can  sometimes  be  made. 
Cases  have  been  reported  in  which  a 
peculiarly  distinctive  odor  was  noticed, 
which  was  the  forerunner  of  death.  In 
one  instance  the  other  symptoms  were 
not,  at  the  time,  of  an  alarming  char- 
acter. 

The  rose-colored  spots  appear  at  the 
end  of  the  first  week,  usually  over  the 
abdomen  and  lower  part  of  the  chest; 
but  they  may  be  scattered  over  the  body, 
and  are  found  sometimes  only  on  the 
back.  They  entirely  disappear  in  the 
stage  of  convalescence,  but  return  when 
there  is  a  relapse. 

They  appear  in  successive  crops,  each 
crop  not  lasting  longer  than  three  or 
four  days,  and  they  leave  a  very  slight 
discoloration.  They  are  slightly  raised 
above  the  skin,  rarely  vesiculated,  and 
pressure  causes  them  momentarily  to  dis- 
appear. The  number  of  spots  at  one 
time  may  not  exceed  eight  or  ten,  and 
only  in  occasional  cases  does  it  exceed 
fifty  or  sixty.  They  are  never  found  on 
the  cadaver.  The  number  is  not  an  in- 
dication of  the  severity  of  the  disease 
They  are  differentiated  from  acne  by 
their  small  numbers,  short  duration,  less 
papular  character,  and  by  their  not  con- 
taining pus.  The  blood  drawn  from  the 
spots  frequently  contains  bacilli.  They 
are  sometimes  absent,  especially  in  chil- 
dren. 

Sudamina  are  found  in  the  later  stages 
of  the  disease  when  there  has  been  much 
perspiration.  They  exist  in  the  form  of 
minute  vesicles  on  the  surface  of  the 
skin,  which  soon  terminate  in  fine  scales. 
Sweats  are  not  usually  present  until  the 
latter  part  of  the  disease,  but  in  some 


cases  they  are  a  marked  feature  in  every 
stage. 

Throughout  the  disease  the  skin  is,  as 
a  rule,  hot  and  dry.  The  palms  of  the 
hands  and  soles  of  the  feet  present  thick 
layers  of  epidermis  of  a  yellow  color. 

More  or  less  desquamation  takes  place, 
and  the  hair  falls  out  during  convales- 
cence, but  grows  in  afterward.  Boils  and 
abscesses  often  form  on  the  back  and 
buttocks  during  the  stage  of  convales- 
cence. Bed-sores  are  present  on  some 
cases.  Bluish  patches  of  irregular  out- 
line are  occasionally  seen  in  this  as  in 
other  diseases.  They  are  the  result  of 
deep  pigmentation,  and  occur  only  upon 
the  skin  of  those  who  have  body-lice. 
The  iaclie  cerehrale  —  a  red  line  with 
white  borders  produced  by  drawing  the 
nail  over  the  skin — is  a  vasomotor  phe- 
nomenon which  exists  in  this  as  well  as 
in  other  fevers. 

Deafness  is  very  commonly  present 
during  the  first  week,  and  in  severe  cases 
it  is  more  marked  toward  the  end  of  the 
second  week.  It  disappears  during  con- 
valescence unless  there  has  been  an  in- 
flammation of  the  middle  ear,  a  condi- 
tion which  rarely  occurs. 

The  conjunctivffl  are  often  congested 
and  the  pupils  dilated.  Keratitis  and 
iritis  are  sometimes  present.  The  loss 
of  accomodation  is  frequently  found  in 
convalescence,  and  an  oculomotor  paral- 
ysis, the  result  of  neuritis,  has  been  re- 
ported (de  Schweinitz).  Among  rare 
complications  may  be  mentioned  retinal 
haemorrhages,  double  optic  neuritis,  atro- 
phy of  the  optic  nerve,  cataract,  throm- 
bosis of  the  orbital  veins,  and  orbital 
ha;morrhage. 

Temperature.  —  In  manj'  cases  when 
the  patient  first  consults  a  physician 
the  temperature  has  already  reached 
102°  or  103°,  but  when  a  chart  has 
been  kept  from  the  very  beginning  it 
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shows  a  gradual  rise  from  day  to  day 
peculiar  to  typhoid  fever.  There  is  a 
daily  rise  from  morning  to  evening 
from  about  Vz"  to  1°,  and  the  tem- 
perature of  the  evening  is  the  same  as 
that  of  the  following  morning.  This 
gradual  rise  continues  until  the  end  of 
the  first  or  beginning  of  the  second  week. 
It  then  remains  constant,  with  daily  re- 
missions, until  the  end  of  the  third  and 
gradually  falls  during  the  fourth  week. 
In  the  third  week  there  may  be  three 
or  four  degrees  of  difference  between  the 
morning  and  evening  temperatures.  In 
the  fourth  week  the  fever  is  rather  of  an 
intermittent  type,  the  morning  tempera- 
ture being  normal  and  that  of  the  even- 
ing showing  a  rise  of  2°  or  3°.  In  the 
abortive  form,  the  fever  may  disappear 
at  the  end  of  the  first  week. 

In  mild  cases  the  temperature,  which 
may  at  first  rise  as  high  as  102°  or  103°, 
gradually  subsides  until  it  becomes  nor- 
mal toward  the  end  of  the  second  week. 

When  a  high  fever  exists  for  a  num- 
ber of  days  in  succession,  it  is  an  indica- 
tion of  the  severity  of  the  disease.  Those 
cases  in  which  the  temperature  rises  rap- 
idly at  first  to  104°  or  105°  are  apt  to 
be  severe.  The  writer  has,  however,  ob- 
served instances  in  which  the  fever  was 
high  during  the  first  four  or  five  days, 
and  afterward  gradually  subsided,  and 
the  course  of  the  disease  became  mild 
and  favorable. 

The  ordinary  temperature-curve  may 
be  quite  changed  by  the  presence  of  com- 
plicating inflammations,  especially  of  the 
lungs.  Moderate  fever  is  not  always  an 
indication  of  the  mild  character  of  the 
disease.  Death  from  hsemorrhage  or  in- 
flammation may  occur  in  apparently  mild 
cases. 

A  sudden  fall  of  temperature  toward 
the  end  of  the  second  or  during  the  third 
week  is  of  serious  moment,  as  it  usually 


indicates  either  hemorrhage  or  perfora- 
tion. 

Cases  of  apyretic  typhoid  have  from 
time  to  time  been  reported  in  which  the 
temperature  has  never  risen  above  the 
normal  standard,  and  in  some  there  has 
been  a  decline  as  low  as  to  95°. 

Cases  occasionally  occur  in  which  the 
temperature  in  the  fourth,  fifth,  or  even 
sixth  week  pursues  a  most  irregular 
course.  They  are  often  marked  by  rig- 
ors, with  rapid  elevations,  sometimes  as 
high  as  105°  or  106°,  followed  by  equally- 
rapid  descents,  often  to  below  normal. 

Such  pyemic  curves  may  occur  when 
there  is  no  formation  of  pus  to  account 
for  them,  and  not  infrequently  such  pa- 
tients make  a  complete  recovery.  The 
sudden  exacerbations  of  fever  are  prob- 
ably due  to  the  absorption  of  septic 
matter  through  the  ulcerated  surface  of 
Peyer's  patches. 

During  the  stage  of  convalescence 
moderate  rises  of  temperature  may  fol- 
low indiscretions  in  diet,  overexertion, 
or  excitement,  such  as  might  be  caused 
by  the  visits  of  friends. 

In  occasional  cases  a  moderate  eleva- 
tion of  100°  or  101°  may  be  maintained 
long  after  the  symptoms  of  fever  have 
passed  away.  This  is  sometimes  due  to 
exhaustion,  to  deficient  elimination,  and 
to  ana3mia. 

The  Circulatory  System. — The  pulse 
in  typhoid  fever  is  slow  in  comparison 
with  the  temperature.  It  does  not  usu- 
ally rise  higher  than  100  during  the 
first  week  and  part  of  the  second  week. 
It  is  then  soft,  compressible,  and  dicrotic. 
In  the  third  week  it  may  become  small 
and  rapid.  Slight  movements  in  the  bed 
will,  in  most  cases,  produce  increased 
frequency  of  the  pulse.  A  sudden  rise 
during  the  course  of  the  disease  is  often 
an  indication  of  a  complicating  inflam- 
mation  or   haemorrhage.     During   con- 
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valescence  occasionally  the  pulse  con- 
tinues rapid,  and  the  writer  has  observed 
in  one  case  its  rapidity  to  be  maintained 
for  months. 

Bradycardia  (slow  pulse),  sometimes 
as  slow  as  30  per  minute,  is  observed  in 
some  cases.  This  appears  to  be  charac- 
teristic of  certain  epidemics. 

In  the  milder  form  of  the  disease  the 
heart  may  maintain  its  force  throughout, 
but  usually  the  apes-beat  becomes  per- 
ceptibly weakened,  and  the  volume  of 
the  first  sound  of  the  heart  lessened  in 
the  latter  stages  of  the  disease.  This 
weakening  of  the  heart  is  due  to  degen- 
eration of  the  myocardium.  Occasion- 
ally a  systolic  bruit  is  noticed,  and  some- 
times in  convalescence  oedema  of  the 
limbs  may  result  from  weakening  of  the 
cardiac  walls  from  anaemia,  or  from 
venous  obstruction. 

Endocarditis  and  pericarditis  are  rare 
complications  of  typhoid  fever.  Venous 
thrombosis,  however,  is  not  unusual,  oc- 
curring more  often  in  the  veins  of  the 
lower  extremities. 

This  takes  place  late  in  the  disease  or 
during  convalescence,  and  is  very  often 
attributed  by  the  patient  to  some  un- 
usual exertion. 

Among  the  215  soldiers  suffering  from 
typhoid  fever  admitted  to  the  Pennsyl- 
vania Hospital,  there  were  30  cases,  or 
almost  14  per  cent,  of  phlegmasia  dolens, 
or  milk-leg.  In  18  of  these  30  cases  the 
left  leg  was  affected  alone  in  three,  the 
right  alone  in  two,  and  both  in  13,  the 
latter  generally  beginning  on  the  left 
side  when  not  appearing  simultaneously 
in  both.  The  greater  tendency  of  this 
complication  to  occur  in  soldier  patients 
may  possibly  be  attributed  to  relaxa- 
tion with  distension  of  the  venous  sys- 
tem in  the  legs,  due  to  marching,  thus 
predisposing  them  to  the  disease.  The 
primary  factor  in  the  etiology  of  the  dis- 
ease is  a  thrombosis  of  the  veins,  and 
not  a  phlebitis  or  periphlebitis.  J.  M. 
Da  Costa  (Boston  Med.  and  Surg.  Jour., 
Mar.  23,  '99). 


The  heart  should  always  be  carefully 
watched  during  the  course  ot  the  fever, 
so  that,  as  soon  as  dilatation  commences, 
as  shown  by  an  accentuated  pulmonary 
second  sound  in  association  with  altera- 
tion of  the  first  sound  and  displacement 
outward  of  the  apex-beat,  the  hypo- 
dermic injection  of  strychnine  should  be 
started.  For  its  success  it  should  be  em- 
ployed early,  and  not  called  in  only 
where  cardiac  dilatation  is  well  marked. 
Strychnine  thus  given  is  far  superior  to 
digitalis  and  strophanthus  by  the  mouth. 
H.  D.  Rolleston  (Treatment,  Oct.;  New 
York  Med.  Jour.,  Dec.  27,  1902). 

The  blood  has  recently  been  studied  by 
Thayer,  who  found  that  the  red  corpus- 
cles gradually  diminished  after  the  first 
week,  and  that  the  ansemia  after  con- 
valescence is  extreme  and  requires  very 
careful  treatment. 

The  leucocytes  diminish  in  number 
throughout  the  disease,  reaching  the 
lowest  point  toward  defervescence.  This 
is  an  important  diagnostic  point,  as  in 
many  inflammations  the  leucocytes  are 
much  increased. 

The  amount  of  haemoglobin  is  less- 
ened in  greater  proportion  than  the  red 
corpuscles,  and  its  return  during  con- 
valescence is  slow. 

The  Bespiratory  System. — The  breath- 
ing is  little  affected  in  mild  cases,  but 
when  the  disease  is  severe  the  respira- 
tions become  freqtient  and  shallow. 

Catarrhal  laryngitis  is  occasionally 
present,  causing  greater  or  less  hoarse- 
ness. CEdema  of  the  larynx  sometimes 
occurs.  A  sudden  attack  of  dyspnoea 
may  arise  from  inflammation  and  oedema. 
Bronchitis  is  so  often  present  that  it  can 
scarcely  be  called  a  complication.  It  is 
usually  mild  in  character.  Dry  and  moist 
rales  are  heard  in  different  parts  of  the 
chest. 

Epistaxis  is  a  frequent  and  early  symp- 
tom. The  amount  of  haemorrhage  is 
usually  slight,  but  in  some  cases  the 
bleeding  is  so  great  that  it  is  necessary 
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to  plug  the  posterior  nares  to  control  it. 
This  severe  form  of  htemorrhage  occurs, 
as  a  rule,  in  the  later  stages  of  the  dis- 
ease. 

Tlie  Urinary  System. — A  small  amount 
of  albumin  is  often  found  in  the  urine 
of  severe  cases.  It  is  of  the  ordinary 
febrile  character,  and  is  not  an  impor- 
tant symptom.  In  the  renal  type  albu- 
min may  appear  at  the  earliest  stage  in 
large  quantities  and  continue  until  the 
temperature  falls. 

In  34G  cases  of  typhoid  fever  in  von 
Leube's  clinic,  albuminuria  was  noted  in 
205,  or  in  59.2  per  cent.  In  37  of  these 
205  cases  there  vere,  besides  the  albumi- 
nuria, signs  of  nephritis  present,  namely: 
hyaline  and  epithelial  casts.  In  every 
case  of  nephritis  which  might  be  classed 
as  idiopathic,  but  which  has  a  high 
temperature,  the  urine  should  be  exam- 
ined for  typhoid  bacilli  and  the  blood 
tested  for  Widal's  reaction.  Rostoski 
(Munch,  med.  Woch.,  Feb.  14,  '99). 

Sometimes  retention  is  noticed  early 
in  the  disease,  and  a  catheter  requires  to 
be  used  throughout.  Incontinence  occurs 
late  in  some  cases. 

As  a  rule,  the  amount  of  urine  is  less- 
ened during  the  first  week,  the  specific 
gravity  increased.  The  reaction,  which 
is  at  first  acid,  afterward  becomes  alka- 
line. Toward  the  end  of  the  attack  and 
during  convalescence  the  quantity  of 
urine  is  increased  and  the  specific  gravity 
is  lessened.  Uric  acid  is  always  increased 
in  the  earlier  part  of  the  disease,  and 
the  chlorides  are  greatly  diminished. 
During  convalescence  uric  acid  is  dimin- 
ished and  the  chlorides  are  increased. 

The  toxicity  of  the  urine  is  greatly  in- 
creased, especially  when  the  cold-bath 
treatment  is  adopted.  Pus  is  not  infre- 
quently found  in  the  urine  of  typhoid 
patients.  It  may  arise  from  cj'stitis  or 
pyelitis. 

The  Osseous  System. — In  childhood 
and  adolescence  inflammation  of  the  bone 


is  not  an  uncommon  feature  of  typhoid. 
The  symptoms  may  appear  during  the 

course  of  the  disease,  but  more  frequently 

in  the  stage  of  convalescence. 

[In  237  cases  collected  by  Keen,  peri- 
ostitis occurred  in.  110,  necrosis  in  85, 
and  caries  in  13.  Bacteriological  exami- 
nations were  made  in  51  cases.  Typhoid 
bacilli  were  found  in  38  and  pyogenic 
organisms  in  31.     J.  E.  Graham.] 

Indolence,  chronicity,  and  a  remark- 
able tendency  to  recur  are,  perhaps,  the 
most  striking  features  of  typhoid  bone- 
lesions.     (Osier.) 

Complications  and  Sequelae. — Inflam- 
mation of  the  larynx,  with  stenosis  or 
destruction  of  the  cartilage,  is  an  occa- 
sional complication.  The  patient  be- 
comes hoarse,  and  may  have  some  diffi- 
culty in  breathing.  Sudden  and  fatal 
dyspnoea  may  take  place  in  very  weak 
patients,  when  the  premonitory  hoarse- 
ness is  referred  to  weakness  rather  than 
to  local  disease. 

The  pulmonary  inflammations  are  the 
most  frequent  complications  of  typhoid 
fever. 

In  a  large  proportion  of  cases  more  or 
less  hypostatic  congestion  is  present  in 
the  posterior  portions  of  the  lungs,  not- 
withstanding the  care  taken  by  the  nurses 
to  prevent  it.  In  many  this  terminates 
in  consolidation,  and  a  true  broncho- 
pneumonia exists.  This  is  shown  by 
diminished  resonance;  fine,  moist  rales; 
and  bronchial  breathing  heard  over  the 
afl"ected  part.  Broncho-pneumonia  may 
also  arise  from  the  presence  of  foreign 
bodies  (deglutition  pneumonia). 

Croupous  pneumonia  may  occur  early 
in  the  disease,  when  Eberth's  bacillus  is 
prol)ably  the  direct  agent.  It  may  also 
occur  in  the  second  and  third  week,  when 
it  is  due  to  the  presence  of  the  pneumo- 
coccus. 

The  renal  form  of  typhoid  has  already 
been   described.     Inflammation   of   the 
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kidney  is  not  a  common  sequel.  It  may, 
however,  occur  in  the  stage  of  ebnvales- 
cenee. 

Acute  yellow  atrophy  has  been  de- 
scribed by  Murchison  as  a  sequel  of 
typhoid  fever.  There  are  occasionally 
abscesses  of  the  liver,  either  single  or 
multiple. 

The  principal  symptoms  of  this  form 
of  suppuration  are  prolonged  and  re- 
peated chills,  great  variations  of  tem- 
perature, profuse  sweating,  and  pains  in 
the  hepatic  region.  Fluctuation,  when 
present,  is  a  valuable  sign.  The  usual 
causes  of  abscess  are  metastasis,  pyle- 
phlebitis, and  typhoid  ulceration  in  the 
biliary  passages,  with  secondary  sup- 
puration. 

Much  attention  has  recently  been  given 
to  the  relationship  between  typhoid  fever 
and  gall-stones. 

The  fact  that  gall-stones  have  been 
produced  experimentally  by  injecting  a 
culture  of  typhoid  bacilli  into  the  gall- 
bladder of  rabbits,  as  well  as  the  fact  that 
pure  cultures  of  these  organisms  have 
been  made  from  the  nuclei  of  gall-stones 
found  in  the  human  subject,  leads  to  the 
conclusion  that  an  attack  of  typhoid  fever 
may,  in  some  cases,  be  the  direct  cause 
of  gall-stones  and  in  others  predispose  to 
their  formation. 

Post-typhoid  insanity,  such  as  is  usu- 
ally caused  by  exhaustion,  is  noticed  in 
a  limited  number  of  cases.  It  disappears 
within  six  months  or  a  year. 

Cases  in  which  typhoid  spine  as  a  com- 
plication occurred  have  been  recently 
reported  by  Gibney  and  Osier.  Gibney 
ascribes  the  condition  to  an  acute  inflam- 
mation of  the  periosteum  and  the  fibrous 
structures  which  hold  the  spinal  column 
together.  Osier  is  of  the  opinion  that  in 
many  cases  the  condition  is  similar  to 
that  of  hysterical  or  railway  spine,  and 
that  it  is  really  a  post-typhoid  neurosis. 


Paraplegia  and  hemiplegia  have  al- 
ready been  referred  to. 

Eelapse. — In  a  certain  proportion  of 
cases — from  3  to  15  per  cent. — usually 
one  and  sometimes  as  many  as  three  or 
four  relapses  take  place. 

They  occur  after  an  interval  of  three 
or  four  days  of  normal  or  subnormal  tem- 
perature. They  do  not  seem  to  be  in- 
fluenced by  any  form  of  treatment,  and 
they  frequently  take  place  after  a  change 
of  diet.  It  has  recently  been  suggested 
that  the  digestion  of  solid  food  brings 
about  an  emptying  of  the  gall-bladder  of 
bile,  which  latter  may  be  loaded  with 
bacilli,  and  a  second  infection  then  takes 
place  through  the  intestinal  glands. 
West  is  of  the  opinion  that  any  change 
of  diet,  even  from  one  liquid  to  another, 
— from  milk,  for  instance,  to  broths, — 
may  cause  a  relapse. 

There  is  a  gradual,  but  more  rapid  rise 
of  temperature  than  in  the  first  attack. 
The  pulse  is  increased  in  frequency  and 
the  rose-colored  spots  reappear,  together 
with  the  characteristic  abdominal  symp- 
toms. The  intestinal  glands  become 
again  swelled  and  ulcerated,  but  the 
lesions  are  found  higher  up  the  ileum 
than  in  the  first  attack.  The  spleen  re- 
mains enlarged  throughout  the  interval 
and  the  relapse.  Death  may  occur  from 
the  same  causes  as  in  the  first  attack. 
Eelapses  do  not  usually  last  more  than 
ten  or  twelve  days.  They  sometimes 
occur  without  any  interval,  and  are  then 
called  intercurrent  relapses.  As  Wilson 
states,  this  may  account  for  some  of  the 
prolongod  cases  of  fever. 

Elevations  of  temperature  lasting  two 
or  three  days  and  caused  by  excitement 
or  errors  of  diet  must  be  distinguished 
from  a  relapse.  In  the  latter  there  is  a 
reinfection  because  the  patient  has  not 
become  sufficiently  immune  during  the 
first  attack. 
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A  second  attack  of  typhoid  fever  is  not 
common,  but  cases  have  been  reported  in 
which  two  or  three  distinct  attaclvs  have 
occurred. 

Intercurrent  Diseases. — Many  in- 
stances of  the  occurrence  of  another  in- 
fection with  typhoid  fever  have  been 
recorded.  It  was  at  one  time  thought 
that  malarial  fever  was  a  frequent  com- 
panion of  typhoid,  and  the  probability 
of  a  hybrid  disease — typho-malarial  fe- 
ver— was  strongly  believed  in  by  many 
physicians.  It  is  doubtful  if  there  is  an 
instance  in  pathology  of  the  combina- 
tion of  two  diseases  to  form  a  third,  and, 
since  the  discovery  of  the  organism  of 
malaria,  the  two  diseases  have  rarely  been 
found  in  the  same  person.  There  is 
therefore  no  reason  for  the  existence  of 
the  term  "typho-malarial  fever,"  and  it 
should  be  excluded  from  the  list  of  dis- 
eases. The  close  resemblance  between 
some  forms  of  the  Eestivo-autumal  type 
of  malarial  fever  bears  to  typhoid  has 
partly  given  rise  to  this  error.  Again, 
cases  of  typhoid  fever  sometimes  occur 
with  an  irregularity  of  temperature,  the 
result  often  of  a  mixed  infection  which 
strongly  reminds  one  of  intermittent 
fever. 

Certain  specific  infections  have  oc- 
curred with  typhoid  fever;  for  instance, 
measles,  erysipelas,  and  septiccemia. 

Typhoid  fever  may  occur  during  the 
course  of  such  chronic  diseases  as  tuber- 
culosis and  diabetes,  when  its  course  is 
much  less  favorable  than  under  ordinary 
circumstances.  In  the  latter  disease  the 
temperature  does  not  exceed  103°  or 
103°,  but  there  is  a  great  tendency  to 
adynamia. 

Diagnosis.  —  The  general  diagnostic 
characteristics  are  gradual  onset,  slow 
rise  of  temperature  with  daily  elevations, 
the  compressible  and  dicrotic  pulse,  ep- 
istaxis,  the  tongue  coated  with  a  white 


fur  dense  in  the  centre  and  disappearing 
at  the  edges,  dullness  of  countenance, 
meteorism,  appearance  of  rose-colored 
spots,  enlargement  of  the  spleen,  and  the 
absence  of  leueocytosis. 

The  early  diagnosis  of  typhoid  fever 
has  been  found  difficult  on  account  of 
the  slow  development  of  symptoms  and 
of  their  resemblance  to  those  of  other 
diseases.  The  difficulty  has  been  largely 
removed  by  Widal's  serum-reaction. 

[The  fact  that  the  blood-serum  from 
immunized  animals  had  the  effect  of 
causing  the  movements  of  the  bacilli  to 
cease  and  to  collect  them  in  clumps  had 
been  observed  by  several  pathologists. 
Gruber,  at  the  Congress  for  Internal 
Medicine,  1896,  read  a  paper  on  the  ag- 
glutinative power  of  blood-serum  of  men 
who  had  suffered  from  cholera  and 
typhoid  fever.  Widal  introduced  this 
method  for  the  diagnosis  of  typhoid 
fever. 

The  profession  of  this  continent  was 
first  directed  to  this  means  of  diagnosis 
by  Dr.  Wyatt  Johnson,  of  Montreal,  in 
a  paper  read  at  the  Buffalo  meeting  of 
the  American  Public  Health  Association, 
September,  '96  (X.  Y.  Med.  Jour.,  Oct. 
3,  '96).  Since  that  time  the  literature 
has  increased  to  an  enormous  volume. 
J.  E.  GRAHASr.] 

At  present  the  serum  for  the  test  is 
obtained  in  three  ways:  from  the  fresh 
blood,  from  the  dried  blood,  and  from 
the  fluid  of  a  superficial  blister.  The 
first  method  is  the  one  to  be  preferred, 
if  possible,  for  counting  leucocytes.  The 
pipette  of  an  ordinary  Thoma-Zeiss 
haemocytometer  may  be  used  and  enough 
drawn  up  to  half-fill  the  capillary  tube, 
then  sufficient  sterilized  broth  is  taken 
up  to  fill  the  bulb.  In  this  way  a  solu- 
tion of  blood-scrum  1  to  20  is  obtained. 
The  solution  is  passed  into  the  tube  of 
an  ha?matokrit  and  the  corpuscles  so]i- 
arated.  A  drop  of  the  solution  is  then 
added  to  a  drop  of  the  culture,  making 
a  strength  of  1  in  40,  and  placed  under 
the  microscope.    When  typhoid  fever  is 
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present  the  movements  of  the  bacilli 
cease,  and  clumping,  takes  place  in  from 
a  few  minutes  to  half  an  hour. 

A  macroscopical  test  may  be  made  by 
adding  the  blood  or  serum  to  a  young 
culture  of  the  typhoid  bacillus,  when  the 
reaction  begins  in  about  two  hours.  The 
turbid  liquid  becomes  clarified  and  a 
sediment  forms  of  accumulated  bacilli. 
(Osier.) 

At  the  hospital  in  Milan  during  the 
last  thirty  years  typhoid  fever  has  been 
mistaken  for  acute  tuberculosis  52  times, 
and  tuberculosis  for  typhoid  90  times.  A 
simpler  test  than  Widal's  consists  in  ob- 
serving the  behavior  of  20  to  30  drops 
of  blood  drawn  from  the  fingers  of  the 
patient  into  a  small  test-tube  and  al- 
lowed to  remain  at  rest  for  twenty-four 
houvs.  When  the  resulting  coagulum  is 
observed,  it  is  found  that  in  typhoid 
hardly  any  serum  is  formed,  the  clot  is 
not  retracted.  In  tuberculosis  there  is 
marked  retraction  of  the  clot  from  the 
sides  of  the  tube,  and  abundant  forma- 
tion of  serum.  Carlo  Bareggi  (Gazz. 
degli  Osped.,  Mar.  12,  '99). 

To  Wyatt  Johnson  belongs  the  honor 
of  introducing  the  method  of  examining 
the  dried  blood,  which  has  done  so  much 
to  make  this  means  of  diagnosis  of  so 
much  practical  value  to  physicians  both 
in  the  city  and  country. 

Result  of  297  examinations  using  dried 
instead  of  liquid  blood-serum.  The  pre- 
liminary drying  of  the  blood  did  not 
seem  to  interfere  with  the  production  of 
the  reaction,  and  enabled  tlie  attending 
physician  to  transmit  the  samples  from 
a  distance.  The  following  conclusions 
were  arrived  at:  I.  The  use  of  dried 
blood-serum  has  given  us  what  appear  to 
be  satisfactory  results  for  diagnostic 
work.  2.  Complete  reaction  was  rarely 
delayed  beyond  the  fifth  day.  3.  A 
complete  reaction  was  obtained  as  early 
as  the  second  day.  4.  Typhoid  blood  al- 
lowed to  dry  sixty  days  still  gave  the 
typical  reaction.  Johnston  and  McTag- 
gart  (Brit.  Med.  Jour.,  Dec.  5,  '96). 

The  agglutinative  action  of  serum 
tested  throughout  the  different  stages  in 


twenty-one  eases  of  typhoid  fever.  The 
curve  of  the  reaction  throughout  the 
whole  course  of  the  illness  is  a  variable 
one;  it  is  sometimes  slightly  marked  at 
first,  and  increases  progressivel.v,  or  it 
may  remain  the  same  all  through.  As  a 
rule,  it  diminishes  more  or  less  rapidly 
during  convalescence  or  even  during 
defervescence  with  remarkable  rapidity, 
but  exceptionally  it  lasts  for  months  or 
years.  Widal  and  Siccard  (Science  M6d., 
Feb.,  '97). 

The  method  of  serum-diagnosis  of 
typhoid  fever  is  of  great  practical  value. 
The  alteration  of  the  blood  on  which 
this  method  is  based  is  a  specific  effect 
of  infection  or  intoxication  with  the 
typhoid  bacillus.  The  microscopical 
serum-test  is  to  be  preferred  to  the 
macroscopical  methods.  Quantitative  de- 
terminations, relating  especially  to  the 
culture,  the  time-limits,  and  the  dilution 
of  the  serum,  are  of  importance,  and,  at 
least  in  doubtful  cases,  should  not  be 
neglected.  As  the  reaction  may  be  de- 
layed or  occasionally  absent,  a  negative 
result  of  the  test  does  not  exclude  the 
diagnosis  of  typhoid  fever.  The  persist- 
ence of  the  reaction,  sometimes  for  years, 
after  recovery  from  typhoid  fever,  is  to 
be  borne  in  mind  in  interpreting  the  re- 
action in  febrile  conditions.  The  ap- 
pearance of  the  reaction  and  its  increase 
during  the  period  of  observation  speak 
for  fresh  typhoid  infection.  The  danger 
of  mistakes  from  positive  reactions  in 
non-t.vphoid  cases  can  be  guarded  against 
in  nearly  all  cases.  William  H.  Welch 
(Journal  Amcr.  Med.  Assoc,  Aug.  14, 
'97). 

In  more  than  90  per  cent,  of  cases  of 
enteric  fever  a  positive  reaction  may  be 
obtained  by  means  of  Widal's  reaction; 
in  more  than  99  per  cent,  of  tliese  cases 
examined  between  the  fourtli  and  seventh 
day,  inclusive,  a  positive  reaction  may 
be  obtained;  in  more  than  3  per  cent, 
of  diseases  other  than  enteric  fever  a  re- 
action is  produced  indistinguishable  from 
the.  typical  typhoid  reaction;  and  a 
negative  reaction  is  obtained  with  the 
blood  of  healthy  persons  who  have  not 
had  enteric  fever  lately.  J.  C.  Da  Costa 
(X.  Y.  Med.  Jour.,  Aug.  21,  '97). 

From  a  practical  point  of  view  the  re- 
action   can,   in   general,   be   detected   in 
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tj'phoid  patients  from  the  first  day  of 
the  disease  onward.  It  may  at  times  be 
delayed,  but  is  only  exceptionally  ab- 
sent: 1  case  in  177,  according  to  my 
figures.  One  can  hardly  expect  more 
from  a  method  based  on  a  bacteriological 
reaction  always  subject  to  individual 
and  unforeseen  variations.  Widal  (Brit. 
Med.  Jour.,  Dec,  '97). 

The  agglutination-test  is  of  the  utmost 
importance  in  finally  settling  the  diag- 
nosis in  doubtful  cases.  It  is  a  good 
rule  to  treat  all  doubtful  cases  in  which, 
for  a  time,  the  differential  diagnosis  be- 
tween subacute  or  acute  nephritis  and 
enteric  fever  cannot  be  made,  as  acute 
cases  of  enteric  fever.  J.  C.  Wilson 
(Amer.  .Jour.  ]\Ied.  Sci.,  Dec,  '98). 

The  AVidal  reaction  in  typhoid  fever 
does  not  permit  an  early  unequivocal  di- 
agnosis of  the  diseace.  The  reaction  is 
an  immunity  reaction,  and  not  merely 
a  reaction  of  infection.  Due  attention 
being  given  to  the  severity  of  the  case, 
the  stronger  the  reaction,  the  more  favor- 
able is  the  prognosis.  The  test  has  been 
personally  made  in  51  individuals  who 
had  had  typhoid  fever.  In  20  cases  the 
reaction  was  positive  during  the  first 
year  after  the  disease,  and  in  11  negative. 
Of  those  examined  more  than  a  year 
after  the  fever,  6  were  negative  and  II 
were  positive,  1  each  after  14,  15'/=,  and 
17  months,  and  3  after  4V:,  2  after  4 'A, 
and  1  each  after  n,  10,  1.5,  and  21  years. 
Of  the  cases  in  the  first  year  after  the 
disease,  04.5  per  cent,  were  positive.  Of 
11  cases  from  the  second  to  the  fifth 
years  after  the  disease,  8,  or  72.7  per 
cent.,  were  positive.  If  in  a  case  sus- 
pected of  tyiilioid  fever,  the  reaction  is 
very  strongly  positive,  it  is  connected 
with  the  present  illness,  and  not  with 
a  former  attack  of  the  disease.  In  chil- 
dren under  seven  years  the  reaction  is 
feebler  than  in  older  persons,  and  it 
disappears  earlier;  nevertheless,  it  is,  in 
children,  perliaps  the  most  valuable  sign 
of  typhoid  fever.  Kascl  and  Mann 
(Mlinch.  mcd.  Wocli.,  May  2,  '99). 

In  forty  tests  for  the  Widal  reactions 
made  on  soldiers  from  the  Spanish- 
American  War  at  the  Brooklyn  nos])ital, 
this  reaction  was  obtained  in  all.  and 
the  cases  went  through  a  typical  typhoid. 


In  one  suspected  typhoid  it  was  not  ob- 
tained; on  examining  the  blood,  Laver- 
an's  Plasmodium  malaria;  was  found. 
The  case  responded  promptly  to  quinine. 
J.  M.  Van  Cott  (Brooklyn  Med.  .Jour., 
Feb.,  1900). 

During  the  last  year  at  the  Boston 
City  Hospital  it  has  been  the  custom  to 
perform  the  Widal  test  more  frequently 
than  at  first,  and  it  has  been  found  that, 
while  the  reaction  sometimes  appeared 
at  a  very  late  period,  —  twenty  or 
twenty-five  days  from  the  onset  of  the 
fever,  —  nevertheless  it  was  generally 
eventually  obtained. 

The  method  of  apph'ing  the  test  has 
been  the  following:  A  few  drops  of 
blood  have  been  drawn  from  the  pa- 
tient's ear  into  a  small  section  of  glass 
tubing,  sealed  at  one  end  by  heat  and 
left  open  at  the  other.  After  the  serum 
has  separated,  1  drop  of  it  is  mixed 
with  10  drops  of  an  active  culture  of 
typhoid  bacillus  twenty-four  to  thirty- 
six  hours  old.  The  dilution  is,  there- 
fore, I  to  II,  or  9  per  cent.  For  a  con- 
trol, a  few  drops  of  an  unmixed  culture 
are  usually  put  on  the  other  end  of  the 
slide.  If  immobility  and  clumping  are 
present  in  the  serum-culture  mixture  in 
course  of  one-half  hour,  the  reaction  is 
reported  as  positive,  otherwise  not.  In 
the  majority  of  cases  the  reaction  ap- 
pears in  ten  to  fifteen  minutes. 

At  the  City  Hospital  during  a  period 
of  six  months,  from  May  28  to  Novem- 
ber 28,  1900,  there  were  25Z  cases  of 
ty])hoid  fever  in  the  hospital,  which 
were  tested,  repeatedly,  by  the  Widal 
reaction,  in  all  cases  until  a  positive 
result  was  obtained.  In  10  of  these 
cases  there  was  a  constant  absence  of 
Widal  reaction,  or  4  i)er  cent,  of  fail- 
ures. 

A  typical  instance  of  the  tardiness  of 
the  Widal  response  is  illustrated  in  1 
case,  where,  after  eight  consecutive  fail- 
ures, it  was  positive  for  the  first  time 
on  the  twenty-ninth  day.  C.  F.  With- 
ington  (Boston  Med.  and  Surg.  Jour., 
May  9,  1901). 

The  examination  of  the  urine  in  cases 
(if  suspected  typlioid  is  of  value  provided 
its  limitations  are  roeognizcd;  the  reac- 
liiin   i~   more   constantly  present    in   ty- 
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phoid  than  the  Widal  reaction ;    in  the 
majority  of  instances  the  diazo-reaction 
is  present  48  hours  earlier  than  the  Widal 
reaction;   it  disappears  early,  and,  there- 
fore, results  obtained  later  than  the  sec- 
ond week  are  of  little  value;    doubtful 
reactions  have  slight  significance.     J.  S. 
Billings,  Jr.  (New  York  iled.  Jour.,  April 
IS,  1903). 
Previous  to  the  introduction  of  Widal's 
test  the  diagnosis  of  typhoid  fever  was 
sometimes  confirmed  by  the  finding  of 
the  typhoid  bacillus  in  the  blood  from 
the  spleen  or  from  the  rose-colored  spots. 
These  methods  have  been  superseded  and 
are  not  now  employed.    The  same  might 
be  said  of  Eisner's  and  Capaldi's  methods 
of  cultivating  the  bacilli  from  the  stools 
of  typhoid  patients. 

The  diazo-reaction  of  Erhlich  is  still 
considered  a  valuable  test.  Two  solu- 
tions are  used:  one  a  saturated  solution 
of  sulphanilic  acid  in  a  solution  of  hydro- 
chloric acid  (50  cubic  centimetres  to  1000 
cubic  centimetres),  the  other  a  V2-per- 
cent.  solution  of  sodium  nitrite.  The 
test  is  made  as  follows:  To  a  small  quan- 
tity of  urine  in  a  test-tube  an  equal  quan- 
tity of  the  sulphanilic-acid  solution  and 
a  solution  of  sodium  nitrate  is  added.  A 
solution  of  ammonia  is  now  allowed  to 
flow  down  the  side  of  the  test-tube.  It 
forms  a  clear  layer  above  the  urine  and 
at  the  junction  a  layer  of  reddish  color 
will  be  noticed.  When  the  tube  is  shaken 
the  foam  presents  a  well-marked  pinkish 
tinge.  The  test  is  readily  applied,  but 
has  the  disadvantage  of  being  present  in 
malaria,  tuberculosis,  and  in  some  febrile 
conditions. 

The  diazo-reaction  appears  in  many 
diseases,  but  is  constant  in  measles  and 
typhoid  fever.  In  the  latter  it  bears  a 
distinct  relation  to  the  severity  of  the 
case.  It  arises  as  a  result  of  absorbed 
intestinal  toxins  of  the  disease,  which 
become  changed  in  the  blood  and  furnish 
the  reaction  in  the  urine.  Its  disappear- 
ance indicates  early  improvement  when 


other  signs  of  this  change  are  wanting, 
while  its  reappearance  is  a  sign  of  re- 
lapse. Certain  drugs  produce  it,  but 
these  may  be  distinguished  from  the 
genuine  reaction  by  its  slightness,  and 
by  the  absence  of  the  green  precipitate. 
Its  presence  with  Widal's  reaction  is  a 
positive  sign  that  typhoid  fever  is  pres- 
ent. Iszo  Honig  (Klinisch-therap.  Woch., 
Aug.  5,  1900). 

Modern  methods  of  examining  the 
blood  may  be  of  value  in  diagnosis. 
Thayer  is  of  the  opinion  that  ("Post-ty- 
phoid Ansmia,"  page  109)  the  examina- 
tion of  the  leucocytes  may  be  of  great 
value.  The  examination  of  a  fresh 
specimen  of  the  blood  may  exclude 
malaria  by  the  absence  of  the  Plas- 
modium malariw.  In  tuberculosis  with 
local  inflammation  and  in  acute  tuber- 
culosis there  is  an  increased  leucocy- 
tosis. 

In  the  absence  of  leucocytosis  and  the 
change  in  the  relative  proportion  of  the 
different  varieties  of  colorless  corpuscles 
one  to  another  we  have  two  valuable 
points,  which,  while  neither  may  be 
pathognomonic,  are  of  considerable  di- 
agnostic value. 

The  differentiation  between  typhoid 
fever  and  malaria  has  already  been  re- 
ferred to.  The  therapeutic  test,  the 
administration  of  quinine,  will  some- 
times distinguish  between  the  two  dis- 
eases. 

Lobar  pneumonia  of  the  pneumococ- 
cic  origin  may  be  difficult  to  distinguish 
from  that  produced  by  the  typhoid  ba- 
cillus. The  methods  already  mentioned, 
Widal's  reaction  and  the  blood-examina- 
tion, will  be  sufficient  if  one  is  only  on 
his  guard  to  make  the  tests.  Pyjemia 
from  some  concealed  source  is  often  mis- 
taken for  t)'phoid  fever,  and  the  tests 
just  mentioned  are  of  great  value.  Sep- 
tic endocarditis  may  closely  resemble 
typhoid. 
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The  approach  of  the  organism,  on  the 
one  hand,  to  the  typhoid  bacillus  and, 
on  the  other,  to  the  colon  family  is  well 
shown  by  the  cultured  properties.  The 
effect  on  milk  and  the  non-production  of 
indol  are  like  the  typhoid  bacillus,  and 
in  the  fermentation  of  glucose  it  resem- 
bles the  colon  family. 

Bacillus  coli  communis  possesses  to  a 
marked  degree  the  power  of  reducing 
neutral  red,  producing  a  canary  yellow 
fluorescent  color  of  the  medium.  The 
so-called  bacillus  enteritidis  of  Gaertner 
also  produces  this  reaction,  and  is  prob- 
ably only  a  variety  of  bacillus  coli  com- 
munis. 

The  bacillus  typhosus  never  possesses 
this  power  of  reduction,  nor  do  the  com- 
mon pathogenic  micro-organisms  give  it. 
By  means  of  neutral  red  it  is  possible 
within  from  twelve  to  twentj'-four 
hours  to  diagnose  with  absolute  ac- 
curacy the  presence  of  bacillus  coli 
communis.  As  far  as  personal  experi- 
ence goes,  it  is  possible  to  diagnose  by 
means  of  neutral  red  the  true  coli  group 
from  the  typhoid  group  of  micro-organ- 
isms. William  Hunter  (Lancet,  Mar.  2, 
1901). 

Etiology. — Typhoid  fever  is  caused  by 
the  introduction  of  the  bacillus  typhosus 
into  a  system  not  immune  to  the  disease; 
by  its  subsequent  growth,  which  occurs 
usually  in  glandular  structures;  and  by 
the  development  of  a  special  form  of 
poison. 

The  disease  is  more  prevalent  during 
certain  seasons  of  the  year  and  under 
certain  circumstances,  owing  either  to  an 
increased  number  and  virulence  of  the 
micro-organisms  or  to  a  lessened  power 
of  resistance  in  the  individual. 

Age  seems  to  exert  an  important  pre- 
disposing influence.  It  is  rarely  found 
under  two  years  and  not  often  after  fifty. 
A  case  has  been  recorded  of  an  infant  at 
six  months,  and  the  disease  has  even  been 
found  in  the  foetus. 
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Analysis  of  2S4  cases  of  typhoid  fever 
in  childhood:  — 

Per- 
centage. 

Up  to  five  years 3     1 

Five  to  ten  jears 77  27 

Ten  to  fifteen  years 204  72 

284 

Vogel,  in  1017  cases,  found  412  be- 
tween five  and  ten  years  of  age  and  393 
between  ten  and  fifteen.  Collectively 
they  show  a  comparatively  small  num- 
ber in  the  first  five  years,  while  the  re- 
mainder are  about  equally  divided  be- 
tween the  two  other  periods.  John 
Lovett  Morse  (Boston  Med.  and  Surg. 
Jour.,  Feb.  27,  '96). 

Investigations  made  by  means  of  Wi- 
dal's  serum-reaction  on  50  cases  of  sus- 
picious gastro-enteric  disturbances  in 
children:  1.  Typhoid  fever,  as  has  been 
commonly  believed,  is  an  unusual  dis- 
ease in  infancy.  2.  It  is  possible  that 
women  whose  blood  gives  a  positive 
Widal  reaction,  even  though  it  be  years 
after  the  occurrence  of  the  disease,  may 
in  some  way  transmit  this  to  their  in- 
fants. J.  L.  Morse  and  H.  W.  Thayer 
(Boston  Med.  and  Surg.  Jour.,  Jan.  12, 
'99). 

Six  cases  of  undoubted  typhoid  fever 
met  with  in  patients  of  two  years  and 
under,  viz.:  nine,  thirteen,  sixteen, 
twenty-two,  and  twenty-four  months  of 
age.  The  diagnosis  in  all  these  cases  was 
easily  made  on  signs  and  symptoms  char- 
acteristic of  typhoid  in  adults.  The  cases 
were  all  intimately  associated  with  others 
in  the  family.  Skepticism  should  be  en- 
couraged concerning  any  diagnosis  of  ty- 
phoid fever  in  an  infant  (under  two  years 
of  age)  not  intimately  associated  with 
other  cases.  The  most  common  mistakes 
arise  from  misnaming  as  typhoid  the  fol- 
lowing diseases:  Grippe,  subacute  catar- 
rhal enteritis,  central  pneumonia,  and 
malaria.  W.  P.  Northrup  (Presbyterian 
Hospital  Reports,  N.  Y.,  vol.  iv,  p.  74, 
1900). 

It  is  safe  to  conclude  that  this  reac- 
tion occurs  under  the  same  conditions 
and  with  the  same  limitations  in  chil- 
dren as  in  adults.  There  is  evidence  to 
show    that    in    them    reaction    appears 
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earlier,  is  feebler,  and  persists  a  shorter 
time  than  in  adults.  The  serum-test, 
therefore,  is  of  especial  value  in  two 
ways  in  the  diagnosis  of  typhoid  fever 
in  children:  first  in  ruling  out  many 
cases  of  gastro-intestinal  disorders 
which  might  otherwise  be  mistaken  for 
typhoid;  and,  second,  in  making  a  posi- 
tive diagnosis  possible  in  many  mild 
cases  which  might  otherwise  pass  un- 
recognized. J.  L.  Morse  (Archives  of 
Pediatrics,  May,  1901). 

Cases  have  also  been  reported  of  the 
disease  in  patients  over  seventy  years  of 
age.  The  writer  attended  during  the 
past  year  a  patient  of  sixty-eight.  In- 
fants are  probably  exempt  on  account  of 
lessened  exposure,  and  old  people  are 
rendered  immune  from  previous  attacks, 
but  these  are  not  altogether  sufficient 
reasons.  Infants  are  frequently  brought 
up  on  cows'  milk  which  may  contain 
bacilli,  and  a  large  number  of  individuals 
pass  through  middle  life  without  having 
had  typhoid  fever.  The  great  majority 
of  cases  occur  between  the  ages  of  fifteen 
and  thirty.  Of  1375  cases  treated  in  the 
Toronto  General  Hospital  from  1890- 
'97,  inclusive,  1016  occurred  between  the 
ages  of  ten  and  thirty.  The  mean  age  in 
1772  cases,  according  to  Murchison,  was 
twenty-one  years. 

Males  and  females  seem  equally  liable 
to  the  disease,  although  in  hospital  sta- 
tistics males  predominate.  Of  1375  To- 
ronto Hospital  cases,  874  were  males  and 
504  females.  According  to  some  sta- 
tistics, boys  are  more  frequently  affected 
than  girls.  This  may  arise,  as  Wilson 
has  pointed  out,  from  the  fact  that  boys, 
in  their  out-door  sports,  are  more  exposed 
by  drinking  impure  water. 

The  great  majority  of  cases  occur  dur- 
ing the  last  four  months  of  the  year,  and 
from  February  to  May  there  is  a  com- 
parative freedom  from  the  disease.  Spe- 
cial epidemics  may  take  place  at  any 
season  and  some  of  the  most  severe  have 


prevailed  during  the  spring  months. 
Eight  hundred  and  twenty-eight  of  the 
1375  Toronto  cases  came  into  the  hos- 
pital during  the  last  four  months  of  the 
year. 

It  is  especially  prevalent  after  hot,  dry 
seasons  and  less  so  when  the  summer  has 
been  wet  and  cold.  Recent  experiments 
by  Eobertson  demonstrate  the  fact  the 
typhoid-fever  germs  grow  luxuriantly  in 
the  soil  during  the  summer  and  remain 
dormant  in  the  winter. 

Locality  seems  to  make  little  differ- 
ence. It  occurs  with  equal  prevalence  in 
cities,  towns,  villages,  and  country  houses. 
Soldiers  in  camps  seem  especially  liable 
to  the  disease,  on  account  of  the  ease 
whereby  the  virus  may  be  conveyed  from 
one  to  another. 

Antityphoid  inoculations  used  in  India 
on  British  troops,  using  lysolized,  four- 
weeks'-old  cultures  of  a  virulent  typhoid 
bacillus,  prepared  twelve  months  pre- 
viously. The  quantity  employed  for  each 
inoculation  varied  between  0.5  and  0.7 
cubic  centimetre.  Some  vaccine-material 
\\as  also  prepared  in  Calcutta  and 
Agra  with  virulent  typhoid  cultures 
grown  for  twenty-four  hours  in  nutrient 
agar  at  a  temperature  of  37°  C,  and 
sterilized  at  00°  C.  The  quantity  of  this 
employed  at  each  inoculation  varied  be- 
tween 0.3  and  0.5  cubic  centimetre.  Both 
varieties  gave  fairly  severe  reactions  in 
man,  and  showed  a  distinct  degree  of 
protection  when  the  case-mortality  of  the 
inoculated  was  compared  with  that  of 
tlie  uninoeulated.  A.  E.  Wright  (Lancet, 
Jan.  20,  1900). 

Eesults  of  the  use  of  vaccine  in  four- 
teen nurses.  These  were  inoculated  in 
the  evening  and  allowed  to  rest  the  next 
day.  Since  1895  the  nurses  on  the  staff 
have  shown  from  3  to  8  cases  of  typhoid 
fever  yearly,  while  from  September,  1899, 
to  March,  1900,  the  time  during  which 
the  inoculations  have  been  carried  out, 
not  one  case  had  been  seen,  unless  one 
doubtful  case  was  typhoid.  Marsden 
(Brit.  Med.  Jour.,  Apr.  28,  1900). 

Question  recently  asked  in  the  British 
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railiament  as  to  the  measure  of  protec- 
tion conferred  upon  soldiers  by  the  inocu- 
lations introduced  by  Professor  Wright. 
Out  of  11,000  men,  2835  were  treated,  and 
most  of  these  were  young  and  unsea- 
soned. Of  these  only  27,  or  0.95  per  cent., 
contracted  enteric  fever,  and  5  died  there- 
from. Of  the  uninoculated,  213,  or  2.5 
per  cent.,  contracted  it  and  23  died. 
These  statistics  were  called  for  from 
eveiy  station  at  home  and  abroad. 
(Treatment,  June,  1900.) 

Typlioid  among  the  American  soldiers 
in  1898;  more  than  90  i)er  cent,  of  the 
volunteer  regiments  developed  typhoid 
fever  within  eight  weeks  after  assembling 
in  encampments,  and  all  of  the  regular 
regiments  in  less  than  eight  weeks.  It 
became  epidemic  both  in  the  small  en- 
campments of  one  regiment  camp,  and  in 
the  larger  ones,  containing  one  army 
corps,  in  the  North  as  \\ell  as  in  the 
South. 

The  investigations  confirm  the  doctrine 
of  the  specific  origin  of  typhoid  fever. 
Infection  was  due  to  the  great  difficulty 
of  disposing  of  the  excretions  in  camps. 
Pollution  of  the  latter  was  the  main 
source,  though  some  camps  were  un- 
wisely located.  The  space  allotted  to 
some  regiments  was  also  inadequate,  and 
many  commands  were  allowed  to  remain 
on  one  site  too  long.  Requests  for 
change,  made  by  medical  men,  were 
not  always  granted.  Greater  authority 
should  be  given  medical  officers  in  such 
matters. 

The  tub  system,  as  well  as  that  of  the 
regulation  pits,  is  condemned.  In  perma- 
nent camps  where  water  carriage  cannot 
be  secured,  all  fascal  matter  should  be 
disinfected  and  then  carried  away  from 
the  camp.  Flies  serve  as  carriers  of  in- 
fection, but  infected  water  was  not  an 
important  factor  in  the  spread  of  the  dis- 
ease. Personal  contact  was  a  probable 
means  of  infection;  dust-laden  air  may 
have  contributed  somewhat  to  its  spread. 
An  infected  command  does  not  lose  the 
infection  by  change  of  location.  Besides 
this  change  of  camping-ground,  there 
must  be  a  thorough  disinfection  of  all 
equipment.  Tlie  percentage  of  deaths 
among   the  cases   of  typhoid    fever   was 

0- 


about  7.5.    V.  C.  ^'aughan   (.Jour.  Amer. 
Med.  Assoc,  June  9,  1900). 

At  Ladysmith  the  proportion  of  at- 
tacks and  deaths  from  typhoid  fever  was 
seven  times  smaller  in  the  inoculated 
than  in  the  uninoculated.  If  the  num- 
ber of  men  who  had  previously  suffered 
from  typhoid  fever  had  been  subtracted 
from  the  number  of  the  uninoculated,  the 
statistics  would  have  shown  even  better 
results.  As  it  is,  the  proportion  attacked 
bj'  typhoid  fever  was  but  one-seventh  as 
great  in  the  inoculated  as  in  the  uninocu- 
lated. A.  E.  Wright  (Lancet,  July  14, 
1900). 

In  100  cases  of  enteric  fever  treated  at 
No.  0  Military  General  Hospital,  Xaauw- 
poort,  South  Africa,  the  death-rate  among 
the  inoculated   was   23   per   cent,   lower 
than    that    among    the    non-inoculated; 
the  average  temperature  among  the  in- 
oculated was   0.9  degree  lower  for  the 
first  ten  days;   but  in  the  inoculated  the 
temperature  was  fifty-four  days  longer, 
on  the  average,  in  returning  to  the  nor- 
mal.   Parker  (Lancet,  Aug.  25,  1900). 
According  to  Pettenkofer,  the  condi- 
tion of  the  soil  has  much  to  do  with  the 
causation  of  the  disease.    It  is  more  prev- 
alent when  the  ground-water  is  low  after 
a  dry  season,  and  an  outbreak  of  the  dis- 
ease  frequently   follows   a   heavy   rain- 
storm after  a  period  of  drought.     The 
disease  may  be  more  readily  conveyed  in 
dust  during  the  dry  season  (Baumgarten). 
Typhoid  fever  sometimes  occurs  far 
away  from  human  habitation.    One  form 
of  what  is  called  mountain-fei'cr  is  es- 
sentially typhoid  in  character.    The  cause 
of  the  disease  may  exist  in  canned  moats 
and  milk,  which  are  the  principal  food 
of   miners   and    prospectors.     This   ex- 
planation does  not  seem  sufficient,  be- 
cause,  in   some   district   of  the    Rocky 
Mountains,    almost    every   newcomer   is 
liable  to  take  the  disease.     The  possi- 
bility of  the  wide  distribution   of  the 
typhoid  germ  in  the  soil  and  in  inferior 
animals  has  been  given  as  an  explanation 
for  such  cases. 
-23 
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Typhoid  fever  is  a  very  widely  dis- 
tributed disease.  It  is  endemic  in  Eu- 
rope and  North  America.  In  America 
it  prevails  equally  from  Hudson  Bay  to 
the  Gulf  of  Mexico  and  from  the  At- 
lantic to  the  Pacific. 

Individual  immunity  may  be  either 
hereditary  or  acquired  from  a  previous 
attack.  It  is  quite  probable  that  the 
individual  when  weakened  by  overwork 
from  unhealthy  surroundings  or  from  a 
previous  disease  is  more  liable  to  an  at- 
tack of  typhoid.  In  a  large  proportion 
of  cases,  however,  the  previous  health  of 
patients  has  been  good. 

The  Bacillus  Typhosus. — Pathologists 
have  been  for  many  years  of  the  opinion 
that  typhoid  fever  was  caused  by  a  dis- 
tinct virus.  Flint,  in  the  second  edition 
of  his  work,  published  in  1867,  wrote  as 
follows:  "Assuming  these  statements  to 
be  correct,  tj'phoid  fever  is  one  of  the 
diseases  the  special  cause  of  which  may 
be  generated  without  the  body  and  re- 
produced within  the  body." 

The  bacillus  discovered  by  Eberth,  a 
short,  thick,  straight  or  very  slightly 
curved,  rod-like  body  with  rounded  ex- 
tremities is  now  looked  upon  as  the  cause 
of  the  disease.  It  is  found  especially  in 
the  intestinal  and  mesenteric  glands  and 
in  the  spleen  and  occasionally  in  many 
other  parts  of  the  body,  as  well  as  in  the 
blood. 

After  the  first  ten  days  these  organ- 
isms are  found  in  large  nimibers  in  the 
passages  from  the  bowels.  They  can  be 
readily  differentiated  from  the  b.  coli 
communis,  with  which  they  were  at  first 
confounded.  These  organisms  are  found 
in  all  cases  of  typhoid  fever,  and  they 
can  be  cultivat-ed  outside  the  body.  For 
some  years  all  attempts  to  inoculate  ani- 
mals failed.  Abbott  reported  a  case  in 
which  the  disease  had  been  communi- 
cated   to   rabbits   by   inoculation.      The 


typhoid  bacilli  were  found  in  enlarged 
mesenteric  glands  and  in  the  spleen. 
More  decided  cases  of  the  communica- 
tion of  the  disease  to  inferior  animals 
have  recently  been  reported. 

If  these  conclusions  are  confirmed  by 
further  experiments,  the  three  require- 
ments of  Koch's  law  will  be  amply  satis- 
fied and  the  bacillus  of  Eberth  will  be 
as  conclusively  proved  to  be  the  cause 
of  typhoid  fever  as  Koch's  bacillus  of 
tuberculosis. 

So  far  as  is  known  in  the  great  major- 
ity of  cases,  the  port  of  entry  for  the 
bacillus  is  the  alimentary  canal. 

The  most  frequent  source  is  the  drink- 
ing-water, but  it  may  be  taken  in  milk 
and  other  articles  of  diet.  Bacilli  may 
be  inhaled  in  the  form  of  dust  into  the 
mouth  and  pharynx  and  afterward  swal- 
lowed. It  is  possible  that  the  organism 
may  be  inhaled  into  the  lungs  and  may 
invade  the  system  in  that  way.  Cases 
of  pneumonic  typhoid  have  recently  been 
reported  which  demonstrated  the  possi- 
bility of  this  mode  of  invasion. 

Many  local  epidemics  have  resulted 
from  the  pollution  of  drinking-water,  and 
one  especially  which  occurred  in  Plym- 
outh, Penna.,  in  1865,  demonstrated 
positively  this  mode  of  the  introduction 
of  bacilli  into  the  system.  Plymouth  was 
supplied  from  a  reservoir  into  which  ran 
several  small  streams.  During  January 
and  February  a  case  of  typhoid  fever  oc- 
ciirred  in  a  house  on  the  bank  of  one  of 
the  streams.  The  dejecta  were  thrown 
out  upon  the  snow  and  became  frozen. 
About  the  end  of  Harch,  a  thaw  and 
rain-fall  took  place,  which  carried  the 
impurities  into  the  reservoir.  Toward 
the  middle  of  April  typhoid  fever  ap- 
peared in  different  parts  of  the  city  sup- 
plied with  water  from  the  reservoir. 
Twelve  hundred  cases  occurred  in  a  town 
with    a   population   of   eight  thousand. 


TYPHOID  FE\"Ei;.     TATHOLOGICAL  ANATOMY. 


The  Maidston  epidemic  was  caused  in  a 
similar  way. 

The  water  from  contaminated  wells  is 
a  frequent  source  of  disease,  and  this  is 
more  especially  the  case  in  smaller  towns 
wh€re  there  are  neither  water-works  nor 
sewerage.  Water  from  such  wells  is  de- 
ceptive, as  it  is  frequently  clear  and 
sparkling  and  is  preferred  to  that  of  a 
much  purer  quality. 

Milk  is  frequently  a  medium  of  trans- 
mission. The  bacilli  are  introduced  by 
washing  of  the  pans  with  impure  water. 
They  will  afterward  multiply  in  the  milk 
itself,  which  is  a  good  culture-medium. 
Direct  contamination  may  take  place 
when  those  who  milk  the  cows  are  in 
attendance  upon  typhoid  patients.  Milk 
allowed  to  remain  open  to  the  air  may  be 
contaminated  by  dust  or  by  flies  convey- 
ing the  bacilli. 

Oysters  are  a  not-infrequent  source 
of  contagion,  and  epidemics  have  been 
brought  about  by  their  consumption. 
The  oysters  are  fattened  in  ponds  com- 
municating with  the  estuaries  of  rivers, 
the  water  of  which  is  polluted  with  sew- 
age. 

Klein  made  an  investigation  with  re- 
gard to  the  presence  of  bacilli  in  oysters, 
and  found  them  in  only  one  instance  in 
those  supplied  to  the  trader.  He  dem- 
onstrated the  fact  that  when  oysters  are 
placed  in  water  containing  bacilli  these 
organisms  will  be  found  within  the  shells 
as  late  as  the  seventeenth  day  after  their 
removal  from  the  water,  establishing 
clearly  the  possibility  of  the  conveyance 
of  typhoid  fever  by  this  means.  It  is 
probable  that  other  articles  of  food  may 
become  contaminated  Ijy  germs  which 
arise  from  dried  filth.  Typhoid  bacilli 
may  also  be  taken  in  on  the  surface  of 
raw  vegetables  which  have  been  washed 
in  water  containing  typhoid  organisms. 

The  principal  source  of  the  bacillus  is 


in  the  passages  from  the  bowels  of  t}'- 
plioid  patients.  They  are  also  given  oif 
in  the  urine,  vomited  matter,  and  spu- 
tum, and  they  may  possibly  be  exhaled 
from  the  lungs.  Not  a  great  deal  is 
known  of  the  life  of  the  micro-organism 
outside  of  the  body.  They  multiply  in 
water  and  in  the  soil. 

Direct  Contagion. — Cases  of  what  ap- 
peared to  be  direct  contagion  have  from 
time  to  time  been  reported.  The  attend- 
ants upon  patients  become  ill  in  so  short 
a  time  that  it  did  not  seem  possible  that 
the  fever  was  commenced  in  the  ordinary 
indirect  way.  In  such  instances  the  ty- 
phoid germ  may  be  inhaled  into  the 
mouth  and  pharynx  and  afterward  swal- 
lowed. Practitioners  in  the  country 
have  sometimes  observed  that,  when  a 
case  of  fever  is  imported  into  a  previously 
healthy  home,  the  attendants  will,  inside 
of  two  weeks,  be  attacked  by  the  disease. 

Pathological  Anatomy.  —  The  lesions 
of  typhoid  fever  are  found  principally 
in  Peyer's  patches  and  solitary  glands  of 
the  small  and  large  intestines  in  th& 
mesenteric  glands  and  in  the  spleen. 
Changes  are  also  found  in  the  gall-blad- 
der and  the  muscular  structure  through- 
out the  body,  especially  that  of  the  heart. 
Ulceration  of  the  stomach  is  very  rarely 
present. 

Peyer's  patches  are  made  up  of  a  col- 
lection of  glands,  and  exist  principally  in 
the  lower  part  of  the  small  intestines. 
The  change  first  noticed  in  them  is  an 
elevation  above  the  surface,  due  to  in- 
filtration of  the  glandular  structures  with 
leucocytes.  The  elevation  is  usually  of 
an  elliptical  form  lengthwise  with  the 
lumen  of  the  bowel.  The  induration  is 
of  a  whitish  or  opaque  appearance,  and 
may  extend  beyond  the  glandular  struct- 
ure even  through  the  muscular  and  serous 
coats  of  the  intestines. 

Tins    swelled    condition    reaches    its 
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height  about  the  end  of  the  first  or  the 
beginning  of  the  second  week,  when 
resolution  may  take  place.  In  some 
death  follows  from  the  severity  of  the 
fever  before  the  commencement  of  ne- 
crosis of  the  glands. 

The  circulation  in  the  patch  becomes 
impeded  by  inflammatory  exudations  and 
by  innumerable  colonies  of  bacilli,  which 
produce  virulent  toxins.  The  slough 
which  begins  to  form  on  the  surface  may 
involve  a  part  or  a  whole  of  the  gland. 
It  usually  extends  to  the  siTbmucous  coat, 
but  may  exist  more  deeply.  Often  the 
necrosis  takes  place  in  several  different 
parts  of  a  patch,  and  three  or  four  dis- 
tinct ulcerations  may  be  found  in  one 
gland. 

Ulceration  begins  at  the  edge  of  a 
slough,  gradually  separating  it  from  the 
healthy  tissue  and  leaving  an  ulcer  with 
excavated  edges,  oval  in  form,  presenting 
a  smooth  base  of  submucous,  muscular, 
or  peritoneal  tissue.  When  death  occurs, 
some  glands  may  be  found  in  the  first 
stage,  and  often  the  three  conditions — 
swelling,  necrosis,  and  ulceration — will 
be  found  in  the  same  patient.  The  proc- 
ess becomes  more  severe  toward  the  crecal 
valve.  During  and  after  the  separation 
of  the  slough  healing  takes  place,  leav- 
ing a  slight  depression  and  causing  lit- 
tle or  no  contraction  of  the  lumen  of  the 
bowel.  The  mucous  membrane  gradu- 
ally extends  over  the  site  of  the  pre- 
viously-existing ulcer.  This  takes  place 
in  the  third  and  fourth  weeks.  In  some 
cases  the  ulceration  extends  through  the 
peritoneal  coat,  allowing  the  contents  of 
the  intestines  to  pass  out  into  the  peri- 
toneal cavity. 

During  the  process  of  sloughing  and 
ulceration  slight  extravasation  of  blood 
may  take  place  from  distended  capil- 
laries, and  sometimes  an  artery  is  opened, 
causing  severe   and   fatal   hsemorrhage. 


Secondary  ulcerations  occasionally  occur 
in  the  cicatrices,  which  are  said  to  cause 
haemorrhage  more  frequently  than  in  the 
primary  form. 

The  solitary  glands  of  the  small  in- 
testines are  not  always  affected,  but 
when  involved  present  roundish  eleva- 
tions and  ulcerations.  The  solitary 
glands  of  the  large  intestines  undergo 
the  same  changes.  The  necrosis  and 
ulceration  follow  in  the  same  way  as  in 
Peyer's  patches. 

Ty])hoid     without     intestinal     lesions 
studied   in  23  cases   collected,   including 
2  personal  cases.    In  14  of  the  cases  the 
evidence  was  decisive  in  favor  of  the  ex- 
istence  of  a   typhoid   infection   without 
intestinal  lesion.     It  is  probable  that  in- 
fection takes  place  through  the  intestine, 
even  though  there  are  no  manifest  lesions 
to  be  found.     In  the  two  personal  cases 
there  was  bacteriological  evidence  of  ty- 
phoid,  but  the   intestines   were   normal. 
Picehi    (Lo  Sperimentale,  anno  53,  fase. 
4,  1900). 
The   mesenteric   glands   are    enlarged 
from  the  presence  of  leucocytes  and  con- 
tain numerous  colonies  of  bacilli.    Occa- 
sional   softening,    breaking    down,    and 
rupture  take  place,  causing  fatal  peri- 
tonitis.     Haemorrhage    may    also    arise 
from  this  source. 

The  spleen  is  enlarged,  but  never  to 
a  great  extent.  Osier  never  found  it 
weighing  more  than  20  ounces. '  The 
substance  is  soft,  and  infarcts  are  not 
infrequently  found.  Euptures  may  take 
place  from  accidents  or  spontaneously. 

This  organ  may  be  slightly  enlarged 
and  soft  in  consistency.  The  lesions 
most  frequently  found  are  lymphoid 
nodules  and  small,  grayish,  opaque  areas. 
The  latter  vary  in  size,  sometimes  in- 
volving only  a  few  hepatic  cells  and  some- 
times half  a  nodule.  They  are  foci  of 
necrosis  which  do  not  bear  any  relation 
to  the  colonies  of  bacilli  and  are  prob- 
ably produced  by  the  toxins  of  the  dis- 
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ease.  As  a  rule,  these  do  not  give  rise 
to  any  symptoms,  but  when  extensive 
may  afterward  terminate  in  cirrhosis 
(Osier).  Swan  (Brit.  Med.  Jour.,  July 
16,  '98)  reports  a  ease  of  hepatic  abscess 
caused  by  the  bacillus  typhosus.  The 
abscess  resulted  from  infective  pyle- 
phlebitis by  direct  extension  from  the 
intestinal  ulcer.  Bacteriological  exam- 
ination of  the  abscess-contents  revealed 
the  presence  of  typhoid  bacilli,  which 
gave  the  usual  Widal  reaction  with  ty- 
phoid serum.  The  patient,  a  female 
child,  5  years  of  age,  was  operated  upon 
and  the  abscess,  which  existed  about  half 
an  inch  below  the  surface  of  the  liver, 
was  evacuated.    Eecovery  followed. 

Osier  (Edinburgh  Med.  Jour.,  Nov., 
'87)  speaks  of  suppurative  pylephlebitis 
as  one  of  the  rarest  sequels  of  typhoid 
fever.  Of  solitary  abscesses  the  Munich 
statistics  give  12  out  of  2000  cases.  Sup- 
purative cholangitis  may  terminate  in 
abscess  of  the  liver,  and  abscesses  may 
follow  the  formation  of  pus  in  other 
parts  of  the  body.  Louis  has  recorded  a 
case  which  followed  suppuration  of  the 
parotid.  In  a  case  of  Chvostek's  two 
large  hepatic  abscesses  followed  bone- 
lesions. 

Blackstein  in  1891  found  typhoid  ba- 
cilli in  the  biliary  passages  of  rabbits  some 
weeks  after  they  were  introduced  into 
the  gall-bladder. 

Chiari  found  typhoid  bacilli  in  19  out 
of  21  cases.  They  existed  in  large  num- 
bers in  most  of  the  cases.  lie  thinks 
that  a  reinfection  might  be  caused  by 
the  emptying  of  the  gall-bladder  after 
a  full  meal  and  the  filling  of  the  intes- 
tine with  an  infected  fluid.  Jlurchison 
states:  "The  lining  of  the  gall-bladder 
is  very  liable  to  become  inflamed  in 
enteric  fever  without  producing  any 
marked  symptoms  during  life." 

In  ordinary  cases  the  kidneys  are  lit- 


tle, if  any,  affected.  In  the  severe  forms 
cloiidy  swelling  of  the  epithelial  lin- 
ing, with  degeneration,  may  be  present. 
Small  areas  of  round-celled  infiltration, 
in  which  softening  and  suppuration  may 
take  place,  are  referred  to  by  Osier. 
Xephritis  occasionally  sets  in  during  the 
post-typhoid  period.  Catarrh  of  the 
bladder  is  sometimes  met  with,  and  may 
be  brought  on  by  the  careless  use  of  the 
catheter  for  retention.  Diphtheritic  in- 
flammation of  the  pelvis  of  the  kidney 
and  bladder  has  been  noted. 

The  heart-muscle  is  more  or  less  de- 
generated. In  severe  cases  the  heart  is 
flaccid  and  easily  torn,  and  the  muscle 
presents  a  reddish-brown  color.  Endo- 
carditis and  pericarditis  are  rare  com- 
plications. Endarteritis  with  thrombo- 
sis is  sometimes  met  with.  Thrombi  and 
emboli  may  contain  bacilli.  Phlebitis 
with  thrombosis,  especially  in  the  lower 
extremities,  is  a  frequent  lesion. 

Inflammation  of  the  lining  membrane 
of  the  larynx  is  sometimes  met  with,  as 
well  as  of  the  deeper  lesions  involving  the 
cartilage.  These  terminate  sometimes  in 
stenosis,  ulceration  of  the  cartilage,  with 
formation  of  pus,  which  may  penetrate 
into  the  mediastinum.  Emphysema 
sometimes  results.  The  danger  of  ul- 
ceration of  the  cartilage  is  shown  by 
the  mortality:  71  out  of  75  cases  (Keen). 

Lobar  and  broncho-pneumonia  have 
been  already  referred  to.  Pleurisy  and 
empyema  are  very  occasionally  found 
after  fever. 

Zenker  has  described  two  forms  of 
muscular  degeneration:  the  granular 
and  the  wa.xy.  The  former  is  similar  to 
the  advanced  stages  of  fatty  degenera- 
tion, and  in  the  latter  the  contractile 
substance  is  changed  into  a  waxy,  homo- 
geneous mass.  This  form  of  degenera- 
tion occurs  in  other  fevers  as  well  as 
in   typhoid.     Inflammation  of  the  mc- 
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ninges  is  not  a  frequent  complication. 
Typhoid  bacilli  have  been  found  in  the 
suppurative  form.  I  had  under  observa- 
tion some  j'ears  ago  a  case  of  typhoid 
fever  with  symptoms  of  meningitis  and 
with  well-marked  neuritis.  The  patient 
recovered. 

Hoffmann  has  described  an  atrophy  of 
the  brain  in  the  later  stages  with  smaller 
size  of  the  convolutions  and  greater 
width  of  the  lateral  ventricle.  Degen- 
eration of  the  ganglion-cells  as  well  as 
of  the  nerve-fibres  has  been  described. 
This  is  present  in  many  cases  when  there 
are  no  symptoms  of  neuritis. 

Galezowski  has  classified  the  patho- 
logical condition  of  the  eye  in  typhoid 
fever  into:  Necrosis  of  the  cornea; 
thrombosis  of  the  ophthalmic  and  or- 
bital veins;  emboli  of  the  central  artery 
of  the  retina;  optic  neuritis  with  atrophy 
of  the  disk  (de  Schweinitz). 

General  Pathology. — The  question  has 
been  much  discussed  as  to  whether  the 
intestinal  lesions  of  typhoid  fever  are  the 
result  of  a  local  infection  or  are  a  local 
manifestation  of  a  general  disease. 

The  theory  of  general  infection  is  sup- 
ported, to  some  extent,  by  Sanarelli's 
experiments.  He  found  that  whether 
the  bacilli  were  introduced  under  the 
skin  or  into  the  peritoneal  cavity,  the 
principal  lesions  were  found  in  the  ab- 
dominal organs,  and  an  acute  mucous 
inflammation  of  the  intestine  existed,  as 
well  as  swelling  of  Peyer's  patches.  Mar- 
tin points  out  the  fact  that  these  lesions 
are  the  result  of  the  toxins,  and  not  of 
the  bacilli,  and  are  produced  also  by 
other  toxins,  as  those  of  the  colon  bacil- 
lus, Gartner's  bacillus,  as  well  as  by 
the  vegetable  toxins:  abris  and  riein. 
Ulceration  has  rarely  followed  such  in- 
travenous or  subcutaneous  injections. 

The  fact,  previously  mentioned,  that 
Remlinger  has  produced  in  animals  the 


intestinal  lesions  by  feeding  them  with  a 
pure  culture  of  typhoid  bacilli  and  that 
the  result  has  not  previously  been  reached 
by  subcutaneous  injections  would  con- 
firm Martin's  view. 

Prognosis.  —  Death  in  typhoid  fever 
may  result  from  asthenia,  or  from  inter- 
current diseases  and  accidents,  the  re- 
sults of  typhoid  lesions.  The  severity 
depends  upon  the  virulence  of  the  poi- 
son, as  well  as  upon  its  amount  and  on 
the  nature  of  the  soil.  This  has  been 
demonstrated  by  experiments  on  animals. 

The  rate  of  mortality  in  typhoid-fever 
cases  is  from  7  to  15  per  cent.  Cayley 
gives  that  of  the  Continental  hospitals 
at  from  7  to  15  per  cent.  Delafield  col- 
lected 1305  cases  of  typhoid  fever  in  five 
years  in  the  New  York  Hospitals,  with 
a  mortality  in  1879  of  21  per  cent,  and 
in  1880  of  30  per  cent.    (Wilson.) 

Murchison's  statistics  of  18,612  cases 
collected  from  British  and  Continental 
hospitals  gives  18.62  per  cent,  of  deaths. 
They  also  prove  that  the  mortality  is 
lower  between  ten  and  fifteen  years  of 
age. 

The  previous  condition  of  the  patient 
bears  some  relation  to  the  prognosis.  A 
system  weakened  from  overwork  or  un- 
healthy surroundings,  or  one  with  a 
family  history  of  tuberculosis,  will  not 
withstand  the  disease  as  well  as  one  who 
has  been  previously  strong  and  healthy. 

When  the  temperature  rises  suddenly 
at  first  and  remains  high  for  a  number  of 
days,  the  prognosis  is  usually  grave.  The 
writer  has  had  under  observation  cases 
of  rapidh'-rising  temperature  when  the 
temperature,  after  four  or  five  days, 
partially  subsided,  the  disease  afterward 
running  a  comparatively  mild  course. 

Deaths  in  the  first  week  from  an  over- 
whelming disease  are  rare.  Death  from 
asthenia  is  usually  delayed  until  the  third 
or  fourth  week.    A  continued  high  tem- 
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perature,  delirium,  and  ataxia,  with 
tremors  and  diarrhcea,  may  have  been 
present  throughout. 

Wlien  true  meningitic  symptoms  occur 
in  the  course  of  typhoid  it  is  nearly 
always  fatal.  Maragliano  (Gazz.  degli 
Osp.  e  delle  Clin.,  April  16,  '99). 

Personally  cannot  recall  one  instance 
in  his  experience  in  which  there  has  been 
a  I'ecovery  from  typhoid  when  a  perfora- 
tion existed.  The  first  fifteen  or  twenty 
hours  is  the  most  important  to  the  pa- 
tient. Osier  (Jour.  Amer.  Med.  Assoc, 
Feb.  10,  1901). 

Prognostic  sign  suggested  by  Trous- 
seau many  years  ago:  ^Vhen  deafness 
is  present  only  on  one  side  the  prognosis 
ought  to  be  guarded,  for  the  patient  al- 
most always  dies,  although  the  disease 
at  that  time  may  appear  very  mild.  If 
the  deafness  occur  on  both  sides,  how- 
ever, the  prognosis  is  good,  for  it  is  said 
that  persons  are  almost  never  seen  to  die 
when  this  symptom  is  present.  No  ex- 
planation for  this  unusual  phenomenon 
is  ofl'ered,  but  its  value  may  be  learned 
by  experience.  W.  C.  Doane  (New  York 
Med.  .Jour.,  April  26,  1902). 

A  fatal  result  should  not  be  confidently 
predicted,  even  in  the  most  severe  cases. 
It  is  surprising  how  weak  a  patient  may 
become  and  how  long  the  weakness  may 
continue  and  recovery  still  take  place. 
Sudden  death  from  cardiac  complica- 
tions, as  heart-failure  or  delirium  cordis, 
occurs  more  frequently  in  men  than  in 
women.  Persistent  vomiting  is  a  grave 
prognostic  symptom. 

In  cases  of  pregnancy  abortion  occurs 
in  a  large  proportion,  and  death  often 
follows.  The  mortality  is  about  20  per 
cent.  When  typhoid  occurs  in  childbed 
the  prognosis  is  unusually  grave.  In 
seven  cases  reported  by  Liebcrmeister, 
three  died. 

The  previous  habits  of  the  patient, 
especially  the  alcohol  habit,  has  a  strong 
influence  in  increasing  the  mortality. 
Of    nineteen    notorious    drunkards    ad- 


mitted into  the  Basel  hospital  seven  died, 
more  than  one-third  (Liebermeister). 

The  prognosis  is  rendered  more  grave 
by  the  presence  of  intercurrent  diseases: 
bronchitis,  lobar  pneumonia,  the  invasion 
of  the  streptococcus  and  staphylococcus. 
It  has  recently  been  shown  by  Martin 
that  the  typhoid  bacilli  are  more  virulent 
when  other  organisms  are  present  in  the 
system.  AVhen  patients  suffering  from 
tuberculosis,  emphysema,  and  diabetes 
are  attacked  by  typhoid  fever,  the  out- 
look is  grave.  This  is  also  the  case  with 
elderly  people. 

Death  from  hjemorrhage  occurs  in 
3.77  per  cent,  of  all  cases,  according 
to  Murchison's  statistics.  A  moderate 
amount  of  haemorrhage  may  take  place 
without  danger.  When  frequent  small 
extravasations  occur  daily,  patients  may 
still  recover,  although  they  indicate  act- 
ive ulceration  and  consequent  danger 
of  perforation.  They  are  premonitory 
symptoms  of  severe  haemorrhage,  al- 
though the  latter  may  occur  in  cases 
which  have  been  running  a  mild  course. 
The  possibility  of  sudden  death  from 
cardiac  weakness  should  always  be  borne 
in  mind. 

Conclusions  based  upon  a  series  of  ex- 
periments: 1.  No  law  can  be  established 
determining  the  ratio  between  the  se- 
verity of  typhoid  fever  and  the  aggluti- 
nizing  power  of  blood-serum.  2.  In  cer- 
tain instances  an  apparent  relation  can 
be  shown  between  the  outlines  assumed 
by  tlie  agghitinizing  masses  and  the  in- 
tensity of  the  infection;  it  is  a  proba- 
bility, and  is  evident  only  after  the 
crisis,  when  the  graphic  curve  of  the  ag- 
glutinizing  power  of  the  serum  is  eom- 
])Iete.  3.  The  agglutinizing  power  is  a 
variable  quantity:  tlie  cause  of  its 
ihu'tuations  cannot  generally  be  deter- 
mined. 4.  Com])lications  of  convalescence 
are  often  announced  by  an  augmentation 
of  agglutinizing  power,  which  remains 
marked  for  some  days.  5.  To  be  exact, 
the    curve     (graphic)     of    agglutinizing 
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power   should   be   constructed   from    the 
results    of    daily    tests.      M.    J.    Eouget 
(Archives  de  Med.  et  de  Pharm.  Milit., 
Xo.  3,  1900). 
Treatment. — Prophylaxis. — The  im- 
portant measures  for  the  prevention  of 
typhoid  fever  are: — 

1.  The  isolation  of  the  patient  and 
thorough  disinfection  of  the  excreta. 

2.  The  careful  inspection  of  the  drink- 
ing-water, as  well  as  the  source  of  supply 
and  the  means  by  which  it  is  conveyed. 

3.  Careful  inspection  of  the  food,  espe- 
cially of  the  milk. 

4.  Cleanliness  of  the  surface,  the  re- 
moval of  garbage  and  other  impurities, 
and  the  prevention  of  the  saturation  of 
the  soil  by  sewage. 

1.  The  complete  isolation  of  the  pa- 
tient is  necessary  for  many  reasons.  The 
attendant  upon  a  typhoid  case  may  con- 
vey the  bacilli  directly  by  handling  food 
or  drink,  which  is  given  to  healthy  mem- 
bers of  the  household.  If  care  is  not 
taken,  the  excreta  may  become  dried  and 
the  germs  may  be  scattered  about  in  the 
dust  or  a  few  of  them  may  light  on  milk 
or  meat  and  there  multiply  indefinitely. 
Dried  bacilli  may  be  inhaled  and  swal- 
lowed, or  possibly  they  may  be  inhaled 
into  the  lungs  and  there  multiply. 

The  sick-room  should  be  well  venti- 
lated and  absolutely  clean.  The  patient 
should  be  sponged  regularly  and  all  soiled 
clothing  at  once  removed.  The  nurse 
should  cleanse  her  hands  with  a  mild 
disinfectant  solution  whenever  they  are 
soiled. 

The  disinfection  of  the  discharges 
should  be  very  thoroughly  made,  and  in 
small  towns  and  country  places  they 
should  not  be  thrown  into  the  ordinary 
privy  or  cess-pool,  but  should  be  buried. 
The  urine  should  be  treated  in  the  same 
way,  as  it  frequently  contains  bacilli. 
Disinfection  of  typhoid  urine:— 
1.  For    disinfection    immediately    and 


within    five    minutes,    a    volume    of    in- 
fected urine  would  require  the  following 
proportion  of  disinfectants:  — 
^/.  its  volume  of  1  to  20  carbolic-acid 

solution. 
Va  its  volinne  of  1  to  40  carbolic-acid 

solution. 
'A  its  volume  of  1  to  1000  HgCl.  so- 
lution. 
Vio  its  volume  of  10-per-cent.  formalin. 
— Vin  its  volume  of  chlorinated-lime  so- 
lution. 
-/,;  its  volume  of  liquid  chlorides. 

2.  For  disinfection  within  five  to  fif- 
teen minutes,  a  volume  of  urine  would 
require:  — 

-/s  its  volume  of  1  to  20  carbolic-acid 
solution. 

^/j  its  volume  of  1  to  40  carbolic-acid 
solution. 

V=o  to  Vi„  its  volume  of  1  to  1000 
HgCL  solution. 

^/j  its  volume  of  1-per-cent.  formalin. 

Vs  its  volume  of  o-per-cent.  formalin. 

Vs  its  volume  of  10-per-cent.  formalin. 
— ^"Ao  its  volume  of  chlorinated-lime  so- 
lution. 

Vio  its  volume  of  liquid  chlorides. 

3.  For  disinfection  within  one-half  to 
one  hour,  a  volume  of  nrine  would  re- 
quire:— 

Vio  to  Vio  its  volume  of  1  to  20  car- 
bolic-acid solution. 

Vj  its  volume  of  1  to  40  carbolic-acid 
solution. 

An  equal  volume  of  1  to  100  carbolic- 
acid  solution. 

V40  its  volume  of  1  to  1000  HgCl.  solu- 
tion. 

V:o  its  volume  of  1  to  2000  HgCl,  solu- 
tion. 

Vio  its  volume  of  10-per-cent.  formalin. 

Vio  its  volume  of  5-per-cent.  formalin. 

'/,  its  volume  of  1-per-cent.  formalin. 

Vio  its  volume  of  liquid  chlorides. 

4.  For  disinfection  within  one  to  two 
hours,  a  volume  of  urine  would  re- 
quire:— 

"/,o  to  Vio  its  volume  of  1  to  20  car- 
bolic-acid solution. 

Vo  to  Vs  its  volume  of  1  to  40  carbolic- 
acid  solution. 

More  than  its  volume  of  1  to  100  car- 
bolic-acid  solution. 
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Vm  to   Vto  its   volume   of    1    to    1000 

HgCl:  solution. 

— 'A,  its  volume  of  10-per-cent.  formalin. 

— '/,„  its  volume  of  5-per-cent.  formalin. 

— Vi  its  volume  of  1-per-cent.  formalin. 

An  equal  volume^ 'A  its  volume  of 
milk-of-lime   solution. 

5.  For  disinfection  within  two  to  four 
hours,  a  volume  of  urine  would  re- 
quire:— 

Vi  its  volume  of  1  to  20  carbolic-acid 
solution. 

Vio  to  Vio  its  volume  of  1  to  40  car- 
bolic-acid solution. 

An   equal   volume   of    1   to   40,000   or 
50,000  HgCL  solution. 

An    equal    volume  = '/;    its    volume 
milk-of-lime  solution. 

For  the  disinfection  of  the  urine  in 
the  bladder  and  urinary  system  \iro- 
tropin  is  the  only  substance  which  can 
claim  any  direct  action  when  adminis- 
tered by  the  mouth.  As  irrigations,  bi- 
chloride solutions  1  to  100,000  to  1  to 
50,000  have  been  very  successful,  remov- 
ing the  bacilli  with  much  more  cer- 
tainty than  any  other  method.  Gwyn 
(Phila.  Med.  Jour.,  Jan.  12,  1901). 

The  urine  of  typhoid-fever  patients 
should  always  be  disinfected.  From  a 
hygienic  stand-point  bacteriological  ex- 
amination of  the  urine  of  patients  con- 
valescing from  typhoid  fever  is  impor- 
tant and  should  never  be  omitted  before 
patients  are  allowed  to  go  at  large,  so 
that  proper  precautions  may  be  taken 
to  guard  against  the  dissemination  of 
typhoid  bacilli  by  the  urine.  This  is  an 
often  neglected  source  of  infection  that 
should  be  seriously  considered  in  the 
hygiene  of  typhoid  fever. 

Fa>ccs,  of  course,  should  be  disinfected 
at  all  stages  of  the  disease,  but,  the 
organisms  being  present  generally  only 
from  the  beginning  of  the  second  week 
to  the  fall  of  the  fever  and  the  patient 
during  this  period  usually  being  confined 
to  bed,  the  fa;ces  arc  not  such  a  source 
of  infection  to  the  community  at  large 
as  the  urine. 

The  bacilli  may,  on  account  of  the 
hmg  and  throat  lesions,  be  present  in 
the  mouth  of  those  sulTering  from  ty- 
phoid fever;  htnce  the  expectoration 
should    be   disinfected,   as    well    as    all 


eating  utensils,  etc.,  used  by  the  pa- 
tients. P.  H.  His,  Jr.  (Med.  Xews,  May 
11,  1901). 
\Y.  Gilman  Thompson  (New  York 
Med.  Jour.)  gives  the  following  direc- 
tions for  the  disinfection  of  the  excreta: 
A  solution  1  to  500  of  corrosive  sub- 
limate, rendered  acid  to  prevent  the 
formation  of  albuminate,  is  a  powerful 
disinfectant,  but  has  an  injurious  effect 
on  the  plumbing.  A  10-per-cent.  solu- 
tion of  carbolic  acid  may  be  substituted. 
A  half-pint  of  this  may  be  kept  con- 
stantly in  the  bed-pan,  which  must  be 
covered.  After  a  movement  the  peri- 
neum should  be  cleaned  by  a  1  to  2000 
solution  of  corrosive  sublimate.  In  the 
country  the  stools  should  be  mixed  with 
saw-dust  and  cremated  or  buried  in  a 
trench  four  feet  deep.  The  disinfection 
of  the  stools  should  be  continued  for 
three  or  four  weeks  after  the  temperature 
has  become  normal. 

In  the  disinfection  of  excreta  chlorin- 
ated lime  is  very  frequently  employed. 
A  part  of  a  solution  of  4  ounces  to  the 
gallon  is  used  for  each  stool.  A  thorough 
mixture  should  be  made  and  allowed  to 
stand  fifteen  or  twenty  minutes  before  it 
is  thrown  into  the  water-closet.  The 
latter  should  be  frequently  flushed.  A 
solution  of  corrosive  sublimate  and  per- 
manganate of  potash,  2  drachms  of  each 
to  a  gallon  of  water,  has  the  advantage 
of  being  odorless,  but  is  a  strong  poison. 
The  soiled  clothing  may  be  disinfected 
by  being  first  placed  in  a  weak  solu- 
tion of  corrosive  sublimate  and  perman- 
ganate of  potash  and  afterward  subject- 
ing it  to  boiling  in  water  for  half  an  hour. 
The  solution  is  made  by  dissolving  cor- 
rosive sublimate  in  water  1  to  16.  Take 
■i  ounces  of  this  to  a  gallon  of  water  and 
add  to  it  1  drachm  of  potassium  per- 
manganate. Of  this  standard  solution  1 
fluidounce  added  to  a  gallon  of  water 
will  make  it  sufficiently  strong  for  the 


362 


TYPHOID  FEVER.    TREATMENT. 


disinfection  of  clothing  (Shattuck).  A 
5-per-cent.  solution  of  carbolic  acid  may 
be  used  for  the  same  purpose. 

2.'  Typhoid  fever  is,  no  doubt,  in  the 
great  majority  of  cases  a  water-borne 
disease.  This  has  been  proved  to  a  dem- 
onstration by  the  lessened  mortality  of 
cities  from  typhoid  after  a  system  of 
water-works  has  been  introduced  and 
pure  water  obtained.  Bacilli  have  not 
only  been  found  in  the  drinking-water, 
but  their  multiplication  especially  in 
that  containing  sewage  has  been  amply 
demonstrated.  It  is  probable  that  a 
small  number  of  bacilli  may  be  sufficient 
to  produce  the  disease  in  an  individual 
predisposed  to  it.  The  multiplication 
of  germs  in  impure  being  so  much  greater 
than  in  pure  water  shows  how  necessary 
it  is  that,  apart  from  the  presence  of  ba- 
cilli, the  water  should  be  free  from  all 
contamination.  The  source  of  supply 
should  be  carefully  and  frequently  in- 
spected. It  has  been  abundantly  shown 
in  the  past  that  water  which  is  thought 
to  be  pure  may  at  any  time  accidentally 
become  polluted. 

The  well  in  country  places  should  be 
situated  at  a  distance  from  any  source  of 
contamination.  It  should  be  deep  and 
protected  to  prevent  the  surface-water 
from  running  in.  Well-water  should  be 
occasionally  inspected  for  general  im- 
purities as  well  as  bacteriologically. 

When  water  is  not  pure,  boiling  and 
filtering  should  be  recommended.  Filter- 
ing, such  as  done  on  a  large  scale  in  Lon- 
don, England,  renders  water  almost  free 
from  typhoid  bacilli.  Boiling  will  de- 
stroy all  germs,  but  will  not  remove  the 
toxins. 

Ice  is  often  the  source  of  typhoid  fever, 
as  the  bacilli  are  not  destroyed  by  freez- 
ing. It  is  therefore  safer  to  cool  water  in 
a  refrigerator  than  to  place  ice  in  it  when 
tlie  source  of  the  latter  is  not  well  known. 


3.  Several  epidemics  of  typhoid  fever 
have  been  produced  by  contaminated 
milk.  In  all  large  cities  dairies  should  be 
inspected  to  see  that  the  disease  does  not 
exist  in  the  neighborhood,  that  the  uten- 
sils are  cleansed  with  pure  water,  while 
general  cleanliness  is  insisted  upon.  If 
milk  be  suspected  to  contain  bacilli,  the 
danger  may  be  removed  by  boiling. 

The  introduction  of  typhoid  germs  by 
oj'sters  would  seem  to  be  easily  prevented 
by  interdicting  or  regulating  the  fatten- 
ing process  for  which  the  oysters  are 
placed  in  fresh  water,  when  the  latter  is 
often  impure.  Oysters  obtained  from 
their  beds  in  the  deep  sea  are  not  con- 
taminated. 

4.  Good  drainage  is  an  important  fac- 
tor in  the  prevention  of  typhoid  in  cities 
and  towns.  There  is  a  direct  relationship 
between  the  amount  of  impurity  of  the 
soil  and  the  number  of  cases  of  typhoid 
fever.  In  the  cities  of  Munich  and 
Vienna,  when  the  soil  had  been  saturated 
with  sewage  for  years,  the  introduction 
of  pure  water  from  without  reduced  the 
mortality  to  a  considerable  extent,  but  it 
was  not  until  thorough  drainage  was 
made  that  the  greatest  reduction  in  the 
numbers  of  t3'phoid  cases  took  place. 
When  the  streets  and  lanes  are  kept  free 
from  garbage,  manure,  and  other  impuri- 
ties the  liability  to  typhoid  is  lessened. 
This  can  be  better  understood  when  we 
know,  from  the  investigations  of  Martin 
and  others,  that  the  bacilli  grow  much 
more  rapidly  in  soil  saturated  with  sew- 
age and  that  the  hot  weather  of  summer 
is  favorable  to  their  growth. 

For  years  typhoid  has  been  looked 
upon  as  a  filth  disease,  and  it  is  still 
equally  true  that  cleanliness  is  one  of 
the  best  measures  of  prevention.  It  was 
at  one  time  thought  that  this  disease  was 
caused  by  defective  plumbing.  Dried 
germs  may  possibly  be  introduced  into  a 
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dwelling  in  this  way.  It  is,  however, 
probable  that  a  condition  of  the  sj'stem 
may  thus  be  brought  about  which 
becomes  easily  affected.  Vaccination 
against  typhoid  fever  has  received  much 
attention  from  pathologists  recently,  but 
clinical  application  of  this  measure  has 
been  too  limited  to  warrant  more  than  a 
passing  notice. 

General  Management  of  Cases. — Care- 
ful nursing  at  the  commencement  and 
throughout  the  disease  is  one  of  the  prin- 
cipal factors.  The  importance  of  early 
treatment  is  shown  by  Osier's  statistics  of 
the  deaths  in  229  cases:  9.5  per  cent,  of 
the  patients  died  who  had  been  admitted 
during  the  first  week,  6.2  per  cent,  of 
those  in  the  second  week,  12  per  cent,  of 
those  in  the  third  week,  and  25  per  cent, 
of  those  in  the  fourth  week.  The  danger 
of  moving  patients  after  the  first  week 
is  recognized  by  all  physicians.  Patients 
are  often  conveyed  with  comparative 
safety  a  long  distance  in  railway  carriages 
especially  fitted  up  for  the  purpose. 

It  has  also  been  clearly  established  that 
rest  in  the  recumbent  posture  is  of  the 
greatest  importance.  A  single  bed  (for 
convenience  in  nursing)  with  a  hair 
mattress  on  springs  should  be  selected. 
A  rubber  cloth  should  be  placed  iinder 
the  sheet  and  the  covering  should  be 
light.  Two  beds  may  be  used  in  some 
cases,  so  that,  if  necessary,  the  patient 
can  be  moved  from  one  to  the  other. 

If  at  home,  a  room  should  be  chosen 
which  is  most  separated  from  the  re- 
mainder of  the  house  and  at  the  same 
time  convenient  for  the  nurse.  In  cities 
a  back  room  is  to  be  preferred  on  account 
of  the  street-noise.?.  The  patient  ought 
to  remain  in  the  recumbent  posture  all 
the  time.  A  bed-pan  and  urinal  should 
be  used.  The  body  should  be  sponged 
night  and  morning,  the  night-dress  and 
sheets  changed  each  day,  and  soiled  cloth- 


ing removed  at  once  and  placed  in  a  dis- 
infectant solution.  The  excreta  should 
be  carefully  disinfected. 

In  hospitals  typhoid-fever  patients  are 
frequently  placed  alongside  of  those  suf- 
fering from  other  diseases.  There  is  no 
special  danger  in  this  so  long  as  the  great- 
est care  is  taken  in  the  disinfection  of 
the  excreta.  The  fact,  however,  that 
nurses  often  take  the  disease  after  at- 
tendance upon  fever  patients,  and,  fur- 
ther, that  it  is  frequently  difficult  to  in- 
duce the  ward-tenders,  who  are  not  so 
well  educated  as  the  nurses,  to  be  thor- 
ough in  disinfection  would  lead  one  to 
believe  that  it  is  desirable  to  isolate  ty- 
phoid patients  in  hospitals. 

The  patient  should  he  kept  as  quiet  as 
possible  and  his  wants  attended  to  with 
regularity  and  care.  Friends,  even  those 
of  the  family,  should  not,  as  a  general 
rule,  be  allowed  to  remain  any  length  of 
time  in  the  room.  He  should  never  be 
left  alone  even  when  there  is  no  delirium. 
He  may  try  to  rise,  and,  if  delirium  is 
present,  there  is  much  danger.  Patients 
have  been  known  to  destroy  themselves 
by  jumping  from  the  window. 

Fluids,  especially  cold  water,  should 
be  given  freely  to  produce  a  free  diuresis, 
and  thus  rid  the  system  of  poison. 

The  temperature  should  be  taken  at 
least  night  and  morning  and  recorded  in 
a  chart.  The  use  of  a  chart  is  of  much 
importance,  because  the  attending  phy- 
sician frequently  gains  a  much  better 
idea  of  the  case  by  examination  of  the 
chart  than  by  looking  over  a  list  of  tem- 
peratures. 

After  the  subsidence  of  the  fever  the 
sponging  should  be  continued,  and  fol- 
lowed by  gentle  massage.  During  con- 
valescence the  patient  should  be  taken 
out  on  a  stretcher  and  allowed  to  spend 
many  hours  in  the  open  air. 

Diet. — The  powers  of  digestion  are 
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miicli  diminished,  and  it  is  not  only  use-  I 
less,  but  harmful,  to  give  food  which  will 
pass  through  into  the  intestine  without 
undergoing  the  normal  changes  in  the 
stomach,  and  may  act  as  a  direct  irritant 
on  the  mucous  membrane  and  at  the  same 
time  undergo  fermentation  and  decom- 
position, thus  increasing  the  gas  in  the 
intestine  and  producing  poisons  which 
may  be  taken  into  the  circulation.  Por 
this  reason  even  liquid  nourishment 
should  be  given  in  limited  quantity. 
Milk  is  altogether  the  best  food,  and 
should  form  the  principal  diet  of  typhoid 
patients.  Lime-water,  barley-water,  and 
rice-water  are  sometimes  added  to  pre- 
vent dense  curdling  in  the  stomach. 
Peptonized  milk,  koumiss,  or  matzoon 
may  be  given.  From  3  to  5  pints  of  milk 
may  be  given  daily.  Clear  soups,  jellies, 
broths,  and  eggs — raw  or  soft  boiled — 
may  also  be  given.  In  occasional  cases 
milk  is  not  tolerated  by  patients,  and 
other  forms  of  nourishment  may  be  sub- 
stituted for  it.  AVant  of  tolerance  is 
often  a  fancy  of  the  patient,  and,  when 
milk  is  perseveringly  given,  dislike  to  it 
ceases.  Patients  are,  however,  met  with 
now  and  again  with  whom  milk  does  not 
agree.  For  such,  soups,  jellies,  barley- 
water,  rice-water,  fresh  eggs,  chicken- 
broth,  mutton-broth,  and  coffee  with 
much  milk  may  be  given. 

The  digestive  functions  seem  less  af- 
fected when  the  temperature  is  not  high, 
and  in  mild  cases  many  of  these  simple 
foods  can  be  given  without  danger. 
Coffee  or  chocolate  with  a  large  propor- 
tion of  milk  is  recommended  by  some  in 
the  early  part  of  the  day. 

During  twelve  years,  from  18S6  to 
1897,  380  cases  of  typhoid  fever  came 
under  the  writer's  personal  care.  Of 
those  from  1886  to  1893,  235  patients 
were  treated  under  a  milk  diet,  with  a 
mortality  of  10  per  cent.,  and  from  1893 
to  1897,  147  eases  were  treated  under  a 
much   more   extended   diet  with   a   mor- 


tality of  8.1  per  cent.  In  the  latter 
series  water  was  used  more  efficiently, 
but  the  extension  of  the  diet  did  not 
prove  injurious.  "My  plea  is  simply  for 
treating  the  patient  rather  than  the  dis- 
ease, for  feeding  him  with  reference  to 
his  digestive  power,  rather  than  solely 
or  mainly  with  reference  to  his  fever." 
The  following  typhoid  diet  given:  1. 
Milk,  hot  or  cold,  with  or  without  salt, 
diluted  with  lime-water,  soda-water, 
Apollinaris,  Vichy;  peptogenic  and  pep- 
tonized milk;  cream  and  water  (i.e.,  less 
albumin);  milk  with  white  of  egg;  slip 
buttermilk;  koumiss;  matzoon;  milk- 
whey;  milk  with  tea;  coffee;  cocoa.  2. 
Soups:  beef,  veal,  chicken,  tomato,  po- 
tato, oyster,  mutton,  pea,  bean,  squash; 
carefully  strained  and  thickened  with 
rice  (powdered),  arrowroot,  flour,  milk 
or  cream,  egg,  and  barley.  3.  Horlick's 
food,  Mellin's  food,  malted  milk,  carni- 
peptone,  bovinine,  and  somatose.  4. 
Beef-juice.  5.  Gruels:  strained  commeal, 
crackers,  flour,  barley-water,  toast-water, 
albumin,  and  water  with  lemon-juice. 
6.  Ice-cream.  7.  Eggs,  soft-boiled  or  raw; 
eggnog.  8.  Finely-minced  lean  beef; 
scraped  beef.  The  soft  part  of  raw 
oysters.  Soft  crackers  with  milk  or 
broth.  Soft  puddings  without  raisins. 
Soft  toast  without  crust.  Blanc-mange, 
wine-jelly,  apple-sauce,  and  macaroni. 
T.  C.  Shattuck  (Jour.  Amer.  Med.  Assoc, 
July  11.  '97). 

CofTee.  tea.  thin  gruel,  eggnog.  clear 
soups,  koumiss,  and  soft-boiled  eggs  are 
among  the  articles  of  food  which  should 
be  permitted  patients,  even  at  the  height 
of  the  disease.  The  urine  of  patients 
subjected  to  cold  baths  is  greatly  in- 
creased in  toxicity,  the  kidneys  being 
stimulated  by  the  nervous  system.  Tox- 
aemia is  less  common  in  these  patients. 
Intestinal  antiseptics  may  be  added  to 
the  bath  treatment.  F.  G.  Finlay  (Mon- 
treal Med.  Jour.,  vol.  xxviii,  No.  2,  p. 
96,  '99). 

The  aim  should  be  to  give  the  maxi- 
mum of  food  that  will  sustain  the  pa- 
tient, not  the  ma>dmum  amount  that  he 
can  take.  A  good  diet-list  is:  Milk, 
broths,  soft-boiled  eggs,  junket,  custard, 
the  soft  part  of  raw  oysters,  milk-toast, 
scraped  chicken,  scraped  beef,  chicken 
and  rice  boiled  to  a  jelly,  sago,  tapioca. 
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cornstarch,     and     animal     jellies.       The 

eflfects  should  be  carefully  watched.     A. 

H.  Smith  {Inter.  Med.  Mag.,  Apr.,  1900). 

The  return  to  solid  food  in  the  stage 

of   convalescence   must   be   made    with 

care,  especially  when  the  attack  has  been 

severe.      Boiled    custards,    eggs    lightly 

boiled,  eaten  with  a  small  piece  of  thin 

bread  and  butter,  are  to  be  permitted 

first. 

Some  authors  state  definitely  that  solid 
food  should  not  be  given  until  a  week 
or  ten  days  after  the  temperature  has 
remained  normal  throughout  each  day. 
Such  rules  should  not  always  be  adhered 
to.  There  are  cases  in  which  a  moderate 
rise  of  temperature  may  exist  for  weeks, 
due  largely  to  weakness,  exhaustion,  and 
want  of  elimination.  The  administration 
of  solid  food  in  small  quantities  will 
often  relieve  the  exhaustion  and  enable 
the  patient  to  gain  sufficient  strength 
to  get  out  of  bed.  The  writer  is  of  the 
opinion  that  the  general  weakness  from 
typhoid  is  unnecessarily  prolonged  in 
such  cases  by  the  withholding  of  solid 
food.  The  fact  that  patients  frequently 
suffer  from  a  relapse  after  taking  solid 
food  may  be  explained  on  the  ground  that 
in  a  certain  proportion  of  cases  typhoid 
fever  is  a  relapsing  disease,  and  that  the 
latter  may  not  be  due  to  the  change  of 
diet. 

A  more  liberal  diet  in  typhoid  fever 
tried  in  150  cases  treated  in  seventeen 
months.  In  84  cases  defervescence  was 
apparently  unall'ccted  by  food.  Five 
were  first  fed  increasingly  when  the  tem- 
perature reached  nonnal,  and  was  fol- 
lowed by  slight  irregularities  in  the  tem- 
perature. In  39  cases  feeding  was  begun 
when  the  temperature  reached  normal, 
and  there  was  no  subsequent  rise.  In  21 
cases  it  was  begun  before  the  tempera- 
ture reached  normal,  and  was  followed 
by  a  "relapse-like"  rise  of  temperature. 
In  13  cases  feeding  was  begun  before  the 
temi)crature  reached  normal  and  was  fol- 
lowed by  irregular  fever,  thought  to  be 


relapse.      G.    W.    Moorehouse     (Boston 
Med.  and  Surg.  Jour.,  Nov.  15,  1900). 

The  writer,  along  with  other  French 
authorities — Albert  Robin,  for  instance — 
has  long  been  an  opponent  of  the  use  of 
antipyretics  in  febrile  processes.  The 
predominating  factor  of  typhoid  fever  is 
a  paresis  of  all  organic  functions,  and 
hyperthermia  is  not  deemed  a  causative 
factor  of  the  morbid  ettects  ascribe! 
to  it,  but  itself  a  consequence  of  this 
paresis.  The  latter  is  primarily  due  to 
the  influence  of  the  infected  blood  upon 
the  nervous  system. 

A  free  use  of  beverages  is  advocated,  at 
least  a  quart  of  liquid  being  administered 
in  the  twenty-four  hours.  I\Iilk  is  given 
the  preference,  owing  to  its  nutritive  and 
diuretic  attributes,  and  may  be  drunk 
freely,  as  much  as  five  pints  a  day  being 
allowed  by  the  writer  wherever  possible. 
It  nuiy  be  given  in  its  normal  state  or 
boiled.  If  such  free  use  of  beverages 
should  be  objected  to  by  the  patient. 
eneinata  of  boiled  water  or  milk,  re- 
peated several  times  during  the  twenty- 
four  hours,  should  be  administered  in 
order  to  at  least  compensate  for  the 
quantity  of  beverage  refused.  Patients 
usually  crave  fluids,  however,  and  com- 
pensative measures  are  seldom  required. 
Liegeois  (Jour,  des  Prat,  Dec.  13,  1902). 

Stimulants.  —  Alcohol  is  given  by 
some  in  a  routine  way  in  all  cases.  The 
practice  should  certainly  be  condemned. 
Alcohol,  like  other  drugs,  produces  dif- 
ferent effects  on  different  persons,  and 
it  is  not  known  how  much  digestion  and 
assimilation  may  be  interfered  with, 
especially  in  patients  who  have  been 
quite  unaccustomed  to  its  use.  In  the 
mild  form  of  the  disease  alcohol  is  un- 
necessary, patients  doing  better  without 
it. 

In  severe  forms,  especially  wlien  pa- 
tients have  been  in  the  habit  of  drinking, 
also  to  old  and  feeble  persons,  alcohol 
may  be  given  in  moderate  quantities, 
commencing  about  the  middle  of  the 
second  week  after  the  headache  has  sub- 
sided.   When  there  is  great  prostration, 
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this  remedy  is  of  positive  benefit,  when, 
for  instance,  the  pulse  is  frequent  and 
feeble  and  ataxic  symptoms  are  present. 
It  may  be  then  given  in  from  8  to  12 
ounces  in  twenty-four  hours.  It  is  doubt- 
ful if  such  large  quantities  as  1  ounce 
every  hour  is  ever  of  any  real  benefit. 
There  is  too  great  a  tendency  to  depend 
upon  this  agent  to  the  neglect  of  other 
means  of  restoring  the  strength.  Ether 
given  subcutaneously  will  sometimes  re- 
vive a  patient  temporarily.  Alcohol  may 
be  given  in  the  form  of  brandy  or  whisky, 
diluted  with  water,  or  in  milk-punch. 
Wines,  especially  champagne,  may  be  or- 
dered when  there  is  irritability  of  the 
stomach. 

Water  internally  and  externally  les- 
sens or  mitigates  the  effects  of  toxsemia, 
to  a  far  greater  degree  than  any  form  of 
treatment  thus  far  employed.  The  ne- 
cessity for  stimulants  is  also  lessened  in 
a  degree  by  prompt  treatment  of  diar- 
rhoea, which  contributes  to  exhaustion. 
When  toxsemia  is  manifest  by  excite- 
ment,— active  delirium,  flushed  face,  in- 
jected eye,  restlessness,  twitchings,  delu- 
sions, etc., — stimulants  are  to  be  avoided 
and  applications  of  cold  are  of  utmost 
service.  The  only  drug  of  service  is 
opium.  Five  or  10  minims  of  the  de- 
odorized tincture  of  opium  every  three 
or  four  hours  has  acted  happily  in  most 
cases  under  the  circumstances.  When, 
however,  the  toxaemia  is  manifest  by 
adj'namia, — dullness,  stupor,  subsultus, 
frequent  dicrotic  pulse;  hot,  dry  skin; 
dry,  brown  tongue;  scanty  secretions, 
and  muscular  weakness, — the  employ- 
ment of  stimulants  is  imperative.  They 
should  be  used  in  small  doses  at  long  in- 
tervals, but  should  be  increased  or  de- 
creased in  amount  and  in  frequency  with 
the  symptoms.  If  the  tongue  becomes 
moist,  the  delirium  lessens,  peaceful  sleep 
ensues,  and  the  kidneys  become  more  act- 
ive, our  stimulation  is  successful.  If  the 
symptoms  are  aggravated,  notably  the 
delirium  increased  and  renal  secretion 
lessened,  we  must  proceed  more  cau- 
tiously and  employ  other  than  alcoholic 


stimulants.  It  is  better  at  first  to  err 
with  too  little  than  with  too  much 
stimulation.  If  alcohol  is  noticed  on  the 
breath  one  hour  after  its  imbibition,  the 
patient  is  getting  too  much.  The  best 
guide  as  to  the  good  effects  of  stimula- 
tion is  seen  in  the  renal  secretion.  If  this 
keeps  above  50  ounces  in  twenty-four 
hours,  plenty  of  water  being  used  inter- 
nally, no  anxiety  need  arise,  and,  if  60  to 
100  ounces  is  secreted,  the  prognosis  is 
good.  Musser  (Ther.  Gaz.,  Apr.  15, 
1900). 

Medicinal  Treatment. — A  number  of 
different  remedies  have  been  used  as  spe- 
cifics; such,  for  instance,  as  iodine  and 
calomel,  as  recommended  by  Liebermeis- 
ter.  Iodide  of  potassium,  quinine,  digi- 
talis; coal-tar  derivatives,  turpentine  and 
sulphurous  acid;  and  sulphocarbolates 
have  all  had  their  advocates,  and  have, 
after  a  time,  been  discarded;  some  as 
simply  useless  and  others  as  more  or  less 
dangerous.  At  the  present  time,  in  addi- 
tion to  the  general  management  already 
detailed,  cases  of  typhoid  fever  are,  as  a 
rule,  treated  according  to  one  of  four 
different  methods: — 

1.  The  expectant  .method,  by  which  is 
meant  the  treating  of  symptoms  as  they 
arise  and  the  guiding  of  the  cases  safely 
through  the  disease.  This  plan  is  to  be 
recommended  in  mild  cases  when  the 
temperature  does  not  rise,  as  a  rule,  over 
102°,  and  when  the  poison  seems  to  exert 
little  effect  on  the  degeneration  of  tissues. 
It  has,  however,  been  abundantly  proved 
by  statistics  that  the  expectant  method  is 
inadequate  for  the  successful  treatment 
of  severe  forms  of  the  disease,  and  that 
the  mortality  under  its  use  is  greater  than 
that  under  some  other  modes  of  treat- 
ment. 

2.  The  antiseptic  method  is  based 
upon  the  fact  that  germs  and  toxins  exist 
in  the  intestinal  canal  which  may  be 
taken  up  into  the  system  and  produce 
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some  of  the  serious  muscular  and  nervous 
symptoms.  In  the  later  stages  of  typhoid 
fever  the  bacilli  are  found  in  laige  num- 
bers in  the  bowel-contents,  and  it  is  prob- 
able that  in  some  cases  there  may  be  a 
mixed  infection  and  the  colon  bacilli 
may  become  more  virulent  than  under 
ordinary  circumstances.  The  antiseptics 
which  have  been  the  most  generally  used 
are  bismuth,  salicylates,  betanaphthol, 
sulphurous  acid;  chlorine,  as  recom- 
mended by  Yeo;  salol,  boric  acid,  and 
turpentine. 

Guaiacol  carbonate  (Med.  and  Surg. 
Bull.;  Dom.  Med.  Jour.,  "97)  is  abso- 
lutely non-poisonous,  90  grains  having 
been  given  without  causing  any  symp- 
toms of  intoxication.  Putrefactive  proc- 
esses alone  render  it  absorbable,  and  it 
appears  to  be  more  thoroughly  absorbed 
when  given  in  small  doses.  It  has  no 
direct  influence  on  the  temperature. 

Attention  is  called  to  the  efficacy  of 
chlorine  in  the  treatment  of  typhoid 
fever.  After  four  years  of  observation, 
the  conclusions  presented  in  a  former 
paper  are  reiterated:  1.  That  in  the 
treatment  of  typhoid  fever  chlorine  can 
be  safely  administered  until  complete 
disinfection  of  the  alimentary  canal  is 
obtained.  2.  Under  its  use  the  tongue 
becomes  cleaner,  the  appetite  and  diges- 
tion better,  the  fever  lower,  and  the 
stools  devoid  of  odor  save  that  due  to 
chlorine.  3.  The  general  strength,  in- 
tellectual processes,  and  nervous  condi- 
tions improve.  4.  The  disease  is  short- 
ened in  duration  and  the  patient  usually 
proceeds  to  a  rapid  and  complete  re- 
covery. Wilco.\  (Med.  Xews,  Feb.  11, 
'99). 

Many  eminent  authorities.  Osier  and 
Wilson  among  others,  look  upon  intes- 
tinal antiseptics  as  useless. 

Wilson  states  that  intestinal  antisep- 
tics, in  so  far  as  new  pathogenic  organ- 
isms are  concerned,  are  directed  against 
germs  which  do  not  exist  in  the  bowel 
prior  to  the  breaking  through  of  the  in- 


testinal lymph-vessels,  and  are,  therefore, 
largely  inoperative.  This  may  be  quite 
true,  but  in  the  latter  stages  it  would 
seem  rational  to  render  aseptic,  if  pos- 
sible, the  fluids  which  are  in  constant 
contact  with  the  ulcerated  surfaces  and 
which  contain  both  germs  and  toxins. 
If  remedies  can  be  given  which  do  not 
affect  the  patient  and  which  change  the 
character  of  the  passages  from  an  ill- 
smelling  liquid  to  one  which  has  little 
or  no  odor,  the  effect  cannot  be  other 
than  beneficial. 

3.  The  eliminative  treatment,  which 
is  usually  combined  with  the  antiseptics 
just  described,  has  been  advocated  by 
Bouchard  in  France  and  by  many  on  this 
continent. 

Eliminative  treatment  used  in  20  pa- 
tients without  a  death.  Treatment  be- 
gun by  giving  the  patient  a  capsule — • 
containing  calomel,  Vi  grain;  guaiacol 
carbonate,  2  grains;  podophyllin,  '/m 
grain  to  V40  grain — every  two  hours  for 
twenty-four  to  forty-eight  hours,  accord- 
ing to  the  condition  of  the  bowels,  and 
continued  until  four  or  five  intestinal 
evacuations  occur  for  two  successive 
days.  The  calomel  is  then  stopped,  and 
'A  grain  of  menthol  added  to  the  guaia- 
col and  podophyllin.  Small  doses  of  salts 
or  Hunyadi  water  are  given  if  there  is  a 
tendency  to  constipation.  Deeinornial 
salt  solution  is  given  per  rectum  when 
the  skin  and  kidneys  fail  to  act  properly. 
T.  Virgil  Hubbard  (Med.  News,  .Tuly  21, 
1900). 

Thistle,  of  Toronto,  introduced  some 
five  or  six  years  ago  a  form  in  which 
purgatives  were  more  freely  used  than 
had  been  previously  advocated,  at  least 
in  late  years. 

In  a  more  recent  paper  Thistle  makes 
the  statement  that  the  adoption  of  the 
eliminative  plan  of  treatment  lowers  the 
mortality  of  typhoid  fever  to  a  remark- 
able degree.  It  also  lessens  the  severity 
of  the  symptoms  and  the  duration  of  tlic 
fever. 
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Statistics  of  the  Toronto  General  Hos- 
pital are  given  showing  the  number 
treated  for  four  years  from  1893-97  to 
have  been  563,  with  a  mortality  of  6.57 
per  cent.  The  mortality  for  eight  years 
including  these  four  is  over  10  per  cent. 
During  the  four  years  a  large  number 
were  treated  on  the  elimination  plan, 
some  on  the  expectant  plan,  and  perhaps 
a  fifth  by  cold  baths.  Thistle  has  had 
so  far  imder  his  observation  51  cases, 
with  1  death  from  pneumonia.  He  has 
collected  190  cases  treated  by  physicians 
in  the  Province  of  Ontario,  with  4  deaths: 
2  from  hemorrhage,  1  from  pneumonia, 
and  in  1  the  cause  was  not  known. 

A  series  of  therapeutic  experiments 
^\■e^e  made  to  determine  tlie  value  of 
calomel  in  typhoid  fever.  In  71  cases 
calomel  was  given  in  a  dose  of  4  Vi 
grains  thrice  daily,  while,  for  the  pur- 
pose of  comparison,  quinine  was  given 
in  the  same  doses  in  40  other  cases.  The 
patients  in  the  first  group  continued  to 
take  the  calomel  till  their  evening  tem- 
perature became  normal;  this  result  was 
obtained  after  a  total  amount  of  the 
drug  varj'ing  from  2  to  5  drachms  had 
been  taken.  Stomatitis  never  occurred, 
nor  was  diarrliosa  aggravated.  The  dis- 
ease in  all  these  patients  was  mild  in 
type,  and  often  aborted.  The  fever 
abated  more  quickly,  and  the  mortality 
(2.82  per  cent.)  was  less  than  in  the 
cases  treated  with  quinine.  No  patient 
who  was  put  on  the  calomel  treatment, 
within  the  first  week  of  the  illness,  died. 
Although  calomel  is  not  a  specific,  it  is  a 
most  useful  remedy  in  typhoid  fever. 
Andrievsky   (Sem.  Med.,  Dec.  28,  '98). 

The  Woodbridge  treatment  is  similar 
to  that  of  Thistle,  the  object  being  to 
render  the  contents  of  the  bowel  asep- 
tic by  free  elimination.  Whatever  may 
be  the  theory  upon  which  the  eliminative 
treatment  is  founded,  the  writer,  from 
personal  observation,  is  satisfied  on  two 
points: — 

1.  That,  in  a  number  of  cases,  the 


temperature  falls  to  normal  or  nearly 
so  within  twenty-four  hours  after  free 
purgation  is  induced. 

2.  That  cases  at  the  end  of  the  second 
or  in  the  third  week,  when  the  patients 
are  in  a  low  toxsemie  condition, — as 
shown  by  the  dry,  cracked  tongue; 
sordes;  low,  muttering  delirium;  and 
meteorism, — have  experienced  decided 
and  favorable  change  within  twenty- 
four  hours  after  free  purgation.  The 
writer  is  quite  aware  that  such  practice 
may  possibly  tend  to  the  onset  of  haem- 
orrhage, but  he  considers  the  danger 
from  the  latter  to  be  less  than  from  the 
poisoned  condition  of  the  system. 

Hydrotherapy.- — The  cold-bath  treat- 
ment, as  it  is  carried  out  in  well-ap- 
pointed hospitals,  is  probably  the  best 
form  of  treatment  known,  and  if  all  pa- 
tients could  be  treated  in  this  way  there 
would  be  little  use  of  adopting  any  of 
the  other  known  methods. 

The  remarkably-small  mortality  of 
three  out  of  ninety-nine  cases  treated  in 
the  Johns  Hopkins  Hospital  is  an  evi- 
dence of  this.  Every  practitioner  of  ex- 
Ijerience  knows,  however,  that  many  cases 
in  private  practice  cannot  be  treated  with 
cold  baths.  It  is  often  impossible  to  in- 
duce patients  to  go  to  a  hospital,  and  it 
is  therefore  necessary  to  treat  them  at 
home,  even  if  the  surroundings  are  un- 
favorable. Then,  again,  in  country  dis- 
tricts this  method  is,  in  many  cases,  quite 
impossible.  A'^riien  an  epidemic  spreads 
over  a  large  section  the  procurement  of 
baths,  nurses,  etc.,  would  be  quite  an 
impossibility.  Some  other  method  of 
treatment  must,  therefore,  be  devised, 
and  the  antiseptic  method  with  moderate 
elimination  has  so  far  been  the  best. 

It  is,  no  doubt,  true  that  the  cold-bath 
treatment  might  be  adopted  in  many  pri- 
vate houses  where  it  is  not  now  used  if 
the  attending  physician  were  more  firm 
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in  its  advocacy  and  had  more  faith  in  the 
great  benefit  of  this  mode  of  treatment. 

[Dr.  W.  H.  Thomson  (Med.  News,  '97) 
gives  the  following  treatment  adopted  in 
the  Roosevelt  Hospital.  If  a  patient  is 
admitted  before  the  end  of  the  second 
^veek  of  the  fever,  5  grains  of  calomel 
and  35  grains  of  compound  jalap-powder 
are  administered  on  three  successive 
nights.  The  calomel  treatment  is  dis- 
continued after  the  eighteenth  day  of 
the  disease  on  account  of  the  liability  to 
haemorrhage.  Ten  grains  of  saccharated 
pepsin  with  10  grains  of  carbonate  of 
bismuth  are  given  every  three  hours  to 
prevent  tympanites  and  diarrhoea.  If 
the  latter  persists,  a  double  dose  of  bis- 
muth is  given.  Whenever  the  tongue 
begins  to  be  dry  at  the  tip,  15  drops 
of  oil  of  turpentine  are  given  in  emul- 
sion every  si.K  hours.  Moderate  doses  of 
strychnine  and  cafl'cine  are  sometimes 
given  for  cardiac  debility,  but  never  digi- 
talis. 

The  cold  bath  is  resorted  to  as  soon 
as  the  temperature  reaches  103°.  The 
patient  is  actively  rubbed  in  the  bath 
and  is  taken  out  when  the  temperature 
falls  to  101°.  J.  E.  Graham.] 
The  cold-bath  treatment  of  fever  was 
employed  by  Curry,  an  English  ship-sur- 
geon, in  the  latter  part  of  the  last  cent- 
ury, and  it  was  first  systematically  intro- 
duced for  the  treatment  of  typhoid  fever 
by  Brandt,  in  1861.  I  first  saw  the  cold- 
bath  treatment  used  in  1870,  when  it  was 
adopted  in  the  German  army.  This 
method  is  constantly  growing  in  favor. 
It  should  not,  however,  be  used  for  old 
and  feeble  persons  or  for  those  who  have 
weak  hearts  or  for  excessively  nervous 
individuals  who  struggle  each  time  they 
are  put  into  the  bath.  Baths  are  contra- 
indicated  if  peritonitis  or  htcmorrhage  is 
)ircsent.  The  following  description  of 
the  method  adopted  in  the  Johns  Hop- 
kins Hospital  has  been  kindly  given  to 
me  by  Dr.  T.  McCrae,  who  has  had  re- 
cently more  immediate  charge  of  the 
typlioid  cases: — 

The  baths  are  given  every  three  hours 

0- 


while  the  temperature  is  102°  or  102  V2° 
or  over.  The  interval  is  measured  from 
the  time  the  patient  is  put  into  the  tub. 
The  patient  remains  in  the  bath  twenty 
minutes.  The  temperature  of  the  first 
two  or  three  baths  is  80°  or  85°  and  in 
a  robust  adult  the  subsequent  baths  are 
given  at  70°.  But  in  cases  where  that 
temperature  is  not  well  borne  or  when 
the  patient  is  delicate  or  perhaps  ad- 
vanced in  the  disease  before  admission, 
the  temperature  may  remain  at  80°  or 
85°.  There  is  no  lowering  of  the  tem- 
perature by  ice.  The  patient  is  placed 
in  the  bath  and  no  further  attention  is 
paid  to  the  temperature  of  the  water.  A 
bath  with  reduction  of  temperature — say, 
from  95  to  80 — is  rarely  given,  and  only 
in  special  cases.  The  temperature  of  the 
bath  for  children  is  generally  80,  and 
they  are  left  in  from  ten  to  fifteen  min- 
utes. 

Careful  judgment  is  to  be  employed  in 
giving  the  bath  to  children.  Some  do 
not  bear  the  plunge  at  all  well.  There 
is,  as  a  rule,  at  no  period  of  childhood 
the  need  to  use  water  at  as  low  a  tem- 
perature as  in  the  case  of  adults.  At 
the  Children's  Hospital  of  Philadelphia 
it  is  the  custom  to  employ  the  graduated 
bath,  placing  the  child  in  the  tub  with 
the  water  at  a  temperature  of  95°  and 
cooling  it  down  to  85°,  or  occasionally, 
with  older  children,  to  less  than  this. 
Very  frequently,  sponging  answers  every 
purpose.  Even  a  tepid  bath  may  some- 
times answer  well.  nydrothera])y  is 
not  to  be  used  as  an  unalterable  plan  of 
treatment.  J.  P.  C.  GrifTith  (Phila.  Med. 
Jour.,  Oct.  15,  '98). 

Tepid-bath  treatment  of  typhoid  fever 
used  instead  of  the  cold  bath  in  the  fever- 
wards  of  the  Urisbane  Hospital.  As  the 
result  of  many  thousands  of  baths,  the 
following  conclusions  are  warranted:  1. 
The  average  fall  of  temperature  obtained 
through  these  baths  is  1.5°  to  2°  F.  2. 
In  a  large  number  of  cases  a  bath  of  85 
degrees  will  bring  about  a  gi-eatcr  reduc- 
tion lliaii  one  of  80  degrees  of  the  same 
chiration.  3.  In  a  small  number  of  pa- 
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tients  (principally  the  aged,  the  weak, 
and  children)  a  bath  of  90  degrees  is 
more  effectual  than  one  of  85  degrees. 
4.  There  are  a  few  eases  that  offer 
considerable  resistance  to  refrigeration 
through  tepid  baths.  Hirschfeld  (Ther. 
Gaz.,  May,  1900). 

The  nervous  system  of  the  child  re- 
sponds more  quickly  and  energetically  to 
the  cool  bath  than  does  that  of  the  adult, 
and  to  some  extent  in  inverse  proportion 
to  the  age.  It  is  therefore  undesirable 
that  as  low  temperature  should  be  em- 
ployed in  the  case  of  a  young  child  as 
in  the  case  of  an  adult.  A  bath  of  90 
degrees  cooled  to  85  degrees  and  repeated 
regularly  for  the  first  few  days  gives  rise 
to  neither  resistance  nor  shock  nor  col- 
lapse. Later  on  lower  temperatures  may 
be  employed  if  necessary.  A.  D.  Black- 
ader  (Archives  of  Pediatrics,  Sept.,  1900). 

In  the  treatment  of  typhoid  fever  hy- 
drotherapy has  attained  its  greatest  rep- 
utation. Professor  A'ogl, medical  director 
of  the  Bavarian  army,  furnishes  a  record 
of  8325  cases  of  typhoid  fever  treated  in 
the  course  of  47  years  in  the  Hospital  at 
Munich,  showing  a  reduction  in  mortal- 
ity from  20  per  cent.,  under  the  expectant 
plan  of  treatment,  to  2.7  per  cent,  by  the 
cold-bath  treatment.  He  shows  that  in- 
testinal hEemon-hage,  perforation,  peri- 
tonitis, pneumonia,  and  other  complica- 
tions have  been  greatly  reduced.  Brand 
published  a  record  of  5573  cases  with  a 
mortality  of  3.9  per  cent.  Jurgensen  pub- 
lished the  records  of  the  hospital  at  Kiel. 
From  the  year  1850  to  1801  330  cases 
were  treated  under  the  expectant  plan, 
with  a  mortality  of  27.3  per  cent.  From 
1803  to  1806  IGO  cases  were  treated  by 
the  Brand  method,  with  a  mortality  of 
3.1  per  cent.  All  these  men  insist  that 
the  Brand  treatment,  to  be  successful, 
must  be  rigorously  carried  out.  They 
do  not  claim  that  it  is  a  universal  pana- 
cea. ,  The  duration  of  the  disease  is  short- 
ened, only  in  so  far  as  complications  are 
avoided.  But  the  patient  is  left  stronger 
than  after  the  expectant  plan  of  treat- 
ment, and  convalescence  is  more  rapid. 
As  an  antipyretic  it  is  safer  than  drugs. 
The  Brand  method,  as  carried  out  in  most 
of  the  large  general  hospitals,  is  as  fol- 
lows:-— 


Every  three  hours,  if  the  temperature 
be  102.5°  F.  or  over,  the  patient  is  placed 
ill  a  bath,  which  has  been  wheeled  to  the 
bedside.     The  temperature  of  the  water 
is  about  70°  F.     The  head  is  supported 
and  cold  water  is  poured  over  it,  whi'e 
general  friction  is  applied  to  the  body. 
The  patient   remains  in   the   bath   from 
fifteen  to  twenty  minutes  and  is  then  re- 
moved, wrapped  in  a  dry  sheet,  covered 
with  a  blanket,  and  put  in  bed.     He  is 
tlien  given  a  stimulant.     Xeither  bron- 
chitis  nor   pneumonia   is   considered   to 
be   a   counter-indication.     J.  A.   Shields. 
(Brooklyn  Med.  Jour.,  March,  1902). 
PKErAEATiON.  —  The  night-dress  and 
bedclothes  are  removed  under  a  sheet  by 
which  the  patient  remains  covered.     If 
he  is  sweating,  he  is  rubbed  dry.     The 
bath-tub  is  filled  outside  of  the  ward  to 
within  six  or  eight  inches  of  the  top. 

Canvas  strips  are  used  to  support  the 
patient  in  the  tub.  These  are  thirty-six 
inches  long  and  of  a  width  varying  from 
eighteen  to  thirty  inches.  They  are 
fastened  across  the  tub  to  the  edges  of 
the  bath  by  clamps  which  are  easily  re- 
moved. The  canvas  strips  are  placed  so 
as  to  form  a  sort  of  trough  in  which  the 
patient  lies.  Their  exact  arrangement 
has  to  be  made  after  the  patient  is  in  the- 
tub.  The  strip  at  the  head  of  the  tub 
may  be  clamped  all  around  the  end  so 
as  to  form  a  support.  Two  persons  lift 
the  patient  covered  by  the  sheet  into  the 
bath.  The  attendant  lifting  the  head 
slips  his  hands  under  the  shoulder,  and 
puts  the  patient's  head  in  the  hollow  of 
the  arm  farthest  away  from  the  bath. 
A  second  attendant  takes  the  feet,  and 
the  patient  is  directed  to  hold  himself 
stiff  when  he  is  lifted  into  the  tub  and 
lowered  gently  into  the  water.  The  sheet 
is  used  as  a  covering.  The  strips  should 
be  so  fixed  that  the  water  just  covers  the 
patient's  chest.  The  head  should  be 
supported  on  a  ring  or  air  pillow.  The 
patient  is  rubbed  regularly,  constantly, 
and   systematically  either  with   a   bare- 
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hand,  a  rubber,  or  a  mitten  made  of  lint. 
The  strength  used  depends  on  the  feel- 
ings of  the  patient,  and  special  attention 
should  be  paid  to  the  hands  and  feet. 
The  rubbing  should  be  continued  during 
the  whole  time  of  the  bath.  A  cloth 
rung  out  in  ice-water  is  placed  on  the 
patient's  head  before  he  is  put  into 
the  bath-tub  and  should  be  frequently 
changed.  If  pronounced  nervous  symp- 
toms or  high  fever  are  present  ice-water 
is  sponged  freely  over  the  head  whenever 
the  cloth  is  changed.  The  bed  is  pre- 
pared before  the  end  of  the  bath  as  fol- 
lows: Over  the  lower  sheet  a  mackintosh 
is  spread,  and  on  this  is  put  a  linen  sheet. 
At  the  end  of  the  bath  the  patient  is 
lifted  back  into  bed,  a  dry  sheet  is  held 
over  the  bath  and  beneath  it  the  wet  one 
is  pulled  to  one  side  cf  the  patient.  He 
is  lifted  up  as  before,  held  to  drip  for  an 
instant,  and  lifted  into  bed.  The  sheet 
is  tucked  around  him,  as  is  also  the  one 
that  was  previously  put  on  the  mackin- 
tosh sheet.  Generally  a  blanket  is  put 
over  these;  some  patients  like  two  blank- 
ets. The  patient  is  left  in  the  wet  sheets 
ten  minutes,  after  which  he  is  rubbed 
dry,  the  sheets  and  mackintosh  are  re- 
moved, and  the  night-dress  and  bed- 
clothes are  replaced.  The  temperature 
is  taken  one-half  hour  later.  This  is 
called  the  after-bath  temperature,  and 
is  recorded.  Nourishment  is  never  given 
in  the  bath,  but  usually  immediately 
afterward.  Alcohol  is  not  given  as  a 
routine  practice  with  the  baths.  Many 
cases — in  fact,  the  majority — go  through 
without  any.  It  is  frequently  ordered 
only  with  the  baths,  and  then  it  may  be 
given  either  before  or  after.  If  alcohol 
is  being  regularly  administered, — say, 
every  three  hours,— it  is  generally  given 
at  bath-time. 

The  patient  is  removed  at  once  from 
the  bath  if  any  of  the  following  condi- 


tions appear:  Extreme  distress,  dysp- 
noea, cyanosis,  vomiting,  or  convulsions. 
There  is  no  routine  method;  every  case 
has  a  special  order  as  to  bath-time,  etc. 

A  description  of  the  method  of  giving 
the  baths  at  the  Toronto  General  Hos- 
pital has  been  kindly  furnished  me  by 
Mr.  Tanner.  The  details  are  the  same  as 
those  already  given  in  almost  every  par- 
ticular, except  that  the  water  which  is 
at  85  when  the  patient  is  placed  in  the 
bath  is  cooled  down  to  70  by  means  of  ice. 

This  method  of  treatment  should  be 
commenced  as  early  as  possible  when  the 
temperature  reaches  102.5°.  The  num- 
ber of  baths  given  depends  on  the  tem- 
perature of  the  patients.  When  the  baths 
are  given  before  the  fifth  day,  the  mor- 
tality is  very  light,  and  J.  C.  Wilson,  who 
has  had  a  very  large  experience  in  this 
method  of  treatment,  found  that,  in  a 
series  of  132  consecutive  cases  treated 
before  the  fifth  day,  the  mortality  was 
about  3.4  per  cent.;  in  those  between 
the  fifth  and  tenth  day,  7.7  per  cent.;  and 
in  those  after  the  tenth  day,  22  per  cent. 
In  the  latter  cases  the  mortality  would, 
under  any  circumstances,  be  high,  be- 
cause the  early  treatment  would  probably 
have  been  injudicious,  and  the  removal! 
from  one  place  to  another  is  always  dan- 
gerous in  advanced  cases.  Wilson  gives 
the  baths  when  intercurrent  diseases, 
such  as  bronchitis  and  pneumonia,  aie 
present.  Menstruation  and  pregnancy 
do  not  contra-indicate  the  use  of  baths. 
The  mortality  in  52-i  cases  under  Wilson 
in  the  German  Hospital  up  to  January, 
1896,  treated  by  cold  bathing  was  7.25 
per  cent.  In  the  Johns  Hopkins  Hos- 
pital 652  cases  were  treated  under  Osier's 
directions  up  to  January  1,  1898,  accord- 
ing to  Brandt's  system,  with  a  mortality 
of  7.1  per  cent.  Perforation  and  haem- 
orrhage are  not  increased  by  bathing,  but 
there  is  a  greater  number  of  relapses. 
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The  benefits  arising  from  cold  baths 
are  due  to  the  reduction  of  temperature, 
the  improved  condition  of  the  nervous 
system,  and  the  more  rapid  elimination 
of  toxins  by  the  nrine. 

Eisumi  of  1211  cases  of  typhoid  pub- 
lished, in  all  of  which  cold  baths  were 
used  from  the  beginning.  There  were  12 
deaths:  that  is,  about  1  per  cent.  From 
these  12  fatal  cases  2  should  be  elimi- 
nated, in  1  of  them  the  treatment  hav- 
ing been  suspended  upon  the  sixteenth 
day  on  account  of  arthritis,  and  the 
other  terminating  fatally  from  some  un- 
known cause.  Paul  Cheron  (L'Union 
M6d.,  May  24,  '88). 

[The  mortality  of  typhoid  cases  in 
Chickamauga  Park,  treated  according  to 
the  Brandt  system,  was  6.25  per  cent. 
(Phila.  Med.  Jour.,  Sept.,  '98).  J.  E. 
Graham.] 

A  good  deal  depends  upon  the  time 
when  the  treatment  is  begun.  Of  32 
cases  treated  before  the  fifth  day  there 
was  a  loss  of  but  1,  or  3.4  per  cent.;  of 
78  treated  before  the  tenth  day  there 
was  a  loss  of  6,  or  7.7  per  cent.;  18 
cases  receiving  the  treatment  after  the 
tenth  day,  there  was  a  loss  of  4,  or  22 
per  cent.  James  T.  Whittaker  (N.  Y. 
Med.  Jour.,  Jan.  14,  '99). 

Death  from  perforation  and  haemor- 
rhage is  more  frequent  under  the  Brandt 
than  under  other  methods  of  treatment. 
Relapses,  however,  are  not  more  frequent 
under  the  Brandt  treatment.  Of  408  per- 
sonal cases  relapses  occurred  in  about  8 
per  cent.  Hajmorrhage  was  the  cause  of 
death  in  three.  Stewart  (Montreal  Med. 
Jour.,  Feb.,  '99). 

Statistics  of  1904  cases  treated  by  the 
Brand  method,  or  the  same  somewhat 
modified.  Conclusions:  The  treatment 
does  not  avert  or  diminish  the  frequency 
of  ha!morrhage,  but  the  frequency  of  per- 
foration is  reduced.  It  diminishes  the 
danger  of  complications,  especially  those 
relating  to  the  circulatory  and  respira- 
tory tracts.  The  treatment  is  attended 
by  albuminuria  in  a  large  percentage  of 
cases.  Purgatives  are  administered  early 
in  the  attack,  calomel  being  used  in  frac- 
tional or  large  doses,  sometimes  followed 
by  a  saline.    Drugs  are  used  as  each  case 


requires,  but  only  about  10  per  cent,  of 
the  cases  require  any  medication  what- 
ever, except  the  early  purgatives.  In- 
stead of  having  patients  lifted  into  the 
tub  beside  the  bed,  those  who  can  do  so 
are  encouraged  to  help  themselves.  Then 
a  stationary  tub  is  placed  at  the  end  of 
the  ward  and  the  patients,  with  assist- 
ance, walked  every  three  hours  to  the 
bath  and  back  to  the  bed.  This  proced- 
ure was  found  to  exert  a  very  favorable 
influence  upon  the  course  and  symptoms 
of  the  attack.  The  mortality  was  7.5 
per  cent.  J.  C.  Wilson  and  J.  L.  Sal- 
inger (Phila.  Med.  Jour.,  Mar.  3,  1900). 
Results  in  1019  cases  treated  by  the 
cold-bath  method  in  the  medical  clinic  of 
Freiburg-in-Breslau.  The  mortality  was 
9.32  per  cent.;  but  excluding  cases  which 
were  moribund  on  admission,  7.9  per 
cent.  Baths  act  not  so  much  by  lowering 
the  tempei'ature  as  by  improving  general 
nutrition,  through  the  circulation  and 
nervous  system.  Several  factors  influence 
the  circulation;  the  peripheral  vessels 
contract;  the  difference  between  the  ar- 
terial and  venous  blood-pressure,  on 
which  depends  the  rate  of  flow  in  the 
vessels,  is  accentuated,  and  the  heart  is 
stimulated  mechanically;  at  the  same 
time  the  respirations  become  deeper. 
Whether  the  bath  treatment  has  any  in- 
fluence on  the  mortality  from  intestinal 
perforation  is  not  known ;  but  as  to  mor- 
tality from  haemorrhage  it  has  almost  cer- 
tainly none.  Apart  from  intestinal  le- 
sions, the  greater  number  of  deaths  were 
due  to  pulmonary  complications,  though 
bronchial  eatan-h  was  certainly  less  com- 
mon than  in  cases  treated  without  baths. 
It  Mas  due  to  descending  tracheo-bron- 
chitis  from  the  inhalation  of  infected 
material  from  the  upper  air-passages. 
Baumler  (Deut.  Arohiv  f.  klin.  Med.; 
Brit.  Med.  Jour.,  June  14,  1900). 

Treatment  of  Special  Symptoms. — Pa- 
tients suft'ering  from  a  mild  form  of  the 
disease  without  complications  do  not  need 
any  special  medication,  and  care  should 
always  be  taken  that  the  stomach  is  not 
deranged  by  drugs  unnecessarily  given. 

The  headache  in  the  first  week  is  best 
relieved  by  phenacetin  in  from  3-  to  5- 
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grain  doses.  The  smaller  doses  are  often 
quite  sufficient.  Sodium  bromide  may 
be  given  alone  or  with  aromatic  spirit  of 
ammonia.  The  application  of  the  cold- 
water  coil  or  ice-bags  to  the  head  have 
often  a  good  effect.  A  dose  of  calomel 
followed  by  a  saline  will  sometimes  re- 
lieve a  headache. 

In  the  early  stages  sleeplessness  is  re- 
lieved by  the  administration  of  trional  or 
sulphonal.  In  the  latter  part  of  the 
disease  opium  is  altogether  the  best 
remedy,  and  may  be  given  in  the  form 
of  Dover's  powders.  Opium  has  a  tend- 
ency to  prevent  elimination,  and  is,  on 
that  account,  objectionable.  The  other 
nervous  symptoms,  coma  vigil,  subsultus, 
etc.,  do  not  often  occur  in  those  cases 
treated  by  cold  bathing.  In  the  adynamic 
condition,  stimulants  are  especially  neces- 
sary, and  should  be  given  freely.  Wilson 
recommends  the  administration  of  hypo- 
dermics of  ether  in  10-minim  doses,  re- 
peated once  or  twice  at  intervals  of  sev- 
eral hours.  He  also  speaks  highly  of 
Siberian  musk  in  nervous  depression.  It 
may  be  given  in  pill  form  or  in  sup- 
positories, 5  to  10  grains  to  the  dose. 
Valerian  and  asafoetida  are  useful  when 
the  delirium  is  of  an  hysterical  character. 

Dryness  and  coating  of  the  tongue  and 
lips  may  be  much  relieved  by  first  wash- 
ing the  mouth  with  a  solution  of  boric 
acid,  followed  by  the  use  of  honey  and 
borax,  if  there  are  any  abrasions  or  ulcers. 
A  very  mild  solution  of  potassium  per- 
manganate is  sometimes  used  as  a  mouth- 
wash. Vomiting  may  be  relieved  by  the 
application  of  mustard  over  the  epigas- 
trium. Bismuth  and  oxalate  of  cerium, 
diluted  hydrochloric  acid,  and  cocaine 
hydrochlorates  have  been  recommended. 
Aerated  water,  champagne,  and  brandy 
and  ice  have  been  given.  Attention 
should  be  paid  to  the  (juantity  and  char- 
acter of  the  food. 


Tympanites,  when  moderate  in  degree, 
does  not  need  any  special  treatment; 
when  excessive  the  diet  should  be  re- 
duced in  quantity,  if  necessary.  Turpen- 
tine stupes  may  be  applied.  Turpentine, 
salol,  and  betanaphthol,  with  salicylate 
of  bismuth,  may  be  given.  The  use  of  a 
rectal  tube  will  give  relief  if  the  gas  is 
in  the  large  intestine. 

If  the  meteorism  is  so  great  as  to  be 
really  dangerous  to  life,  rectal  injections 
of  a  solution  of  sulphate  of  magnesia  may 
be  given.  Puncture  through  the  abdom- 
inal wall  is  not  advisable  in  any  ease. 

Flushing  of  the  colon  advocated:  from 
1  to  3  quarts  of  cold  water  can  be  easily 
and  safely  passed  into  the  colon,  which 
will  rapidly  lower  a  high  temperature. 
Tympanitic  distension  always  disappears 
with  the  passing  away  of  the  water  so 
injected.  Buchman  (Med.  Record,  Sept. 
28,  '89). 

Constipation  is  present  in  a  certain 
proportion  of  cases,  and,  if  they  are  of 
a  mild  type,  it  is  probably  not  harmful. 
The  bowels  should  be  kept  free  by  the 
administration  of  salines,  castor-oil,  or 
olive-oil:  remedies  which  do  not  mate- 
rially increase  the  peristaltic  action  of 
the  bowels.  If  constipation  exists  in  the 
second  or  third  week,  with  evidence  of 
severe  typhoid  poisoning,  it  is  my  opin- 
ion that  the  administration  of  a  saline  is 
less  dangerous  than  to  allow  this  condi- 
tion to  continue.  It  must  be  stated  that 
men  of  large  experience — Wilson,  for 
instance — advise  against  the  administra- 
tion of  laxative  drugs  after  the  middle  of 
the  second  week.  He  is  also  of  the  opin- 
ion that  large  enemata,  especially  when 
given  with  energy,  are  not  free  from 
danger. 

Diarrhoea,  unless  excessive,  docs  not 
require  any  special  treatment.  It  is 
sometimes  the  result  of  local  irritation 
from  hard  masses  and  irritating  fluids, 
and  a  mild  cathartic,  by  expelling  these. 
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will  cause  the  diarrhoea  to  cease.  If  it 
fitill  continues,  the  writer  has  found 
opium  and  acetate  of  lead  the  best  reme- 
dies. 

Intestinal  Hemorrhage.  —  When 
Bymptoms  of  haemorrhage  appear,  the 
patient  should  be  kept  quiet;  the  foot 
of  the  bed  may  be  raised  to  prevent 
fainting,  and  blood  which  is  passed 
through  the  bowels  should  be  removed 
with  as  little  disturbance  as  possible.  All 
stimulants  should  be  forbidden.  Nerv- 
ousness on  the  part  of  the  patient  will 
excite  the  heart  and  thus  tend  to  increase 
the  hcemorrhage.  An  ice-bag  may  be 
placed  on  the  right  iliac  fossa.  Opium 
is  the  best  internal  remedy,  for,  while  it 
lessens  the  peristaltic  action  of  the  bow- 
els, it  also  quiets  the  patients.  Turpen- 
tine is  thought  by  some  to  be  especially 
valuable.  Intestinal  antiseptics,  by  re- 
ducing tympanites,  are  of  use  in  hem- 
orrhage. Normal  salt  solutions  in 
amounts  of  from  4  to  G  ounces,  may  be 
injected  into  the  subcutaneous  areolar 
tissue.  Transfusion  of  blood  is  a  diffi- 
cult operation,  and  in  the  writer's  experi- 
ence has  not  been  of  much  value. 

■The  food  should  be  given  in  small 
•quantities  and  stimulants  avoided.  The 
ibowels  should  be  kept  quiet  for  six  or 
eight  days.  According  to  Lauder  Brun- 
ton,  lime-water  given  during  the  course 
of  the  disease  may  prevent  intestinal 
haemorrhage. 

Perforation. — This  very  grave  lesion 
has  not  been  so  far  treated  with  much 
success.  A  low  septic  peritonitis  usually 
follows,  which  is  quickly  fatal.  The 
usual  treatment  is  complete  rest  and  the 
administration  of  opium  or  morphine 
hypodermically.  Ice  may  be  given  for 
the  dryness  of  the  throat,  and  all  food 
should,  for  a  time,  be  withdrawn.  If  an 
early  diagnosis  is  made,  surgical  inter- 
ference is  indicated.     This  procedure  is 


warranted  by  the  success  which  has  so 
far  attended  early  operative  measures. 
(See  Stomach  and  Intestines,  Sur- 
gery OF,  this  volume.) 

The  early  diagnosis  of  perforation  has, 
in  one  or  two  cases,  been  confirmed  by 
making  a  blood-count  and  finding  a  great 
increase  in  the  leucocytes.  Unfortu- 
nately, rupture  may  take  place  without 
increased  leucocytosis,  and  the  latter 
condition  may  arise  from  other  local  in- 
flammations when  there  is  no  perforation. 
The  operation  should  be  performed  as 
early  as  possible  after  the  symptoms  of 
shock  have  passed  away.  Keen  states 
that  the  second  twelve  hours  after  the 
accident  have  been  shown  by  statistics 
to  be  the  most  favorable  time.  The  fol- 
lowing statistics,  taken  from  Keen's  "Sur- 
gical Complications  and  Sequelae  of  Ty- 
phoid Fever,''  show  the  danger  of  delay 
in  this  operation: — 

Recover- 
Cascs.  ies. 

Within  twelve  hours 15  4 

Twelve  to  twenty-four  hours .  .  20  6 

1  to  2  days 13  1 

2  to  3  days 6  2 

3  to  4  days 4  0 

5  days 1  0 

38  days 1  0 

Keen  states  that  if  the  operation  is 
not  done  within  about  twenty-four  hours 
after  the  accident  there  is  practically  no 
hope  of  recovery. 

Appendicitis  may  occur  as  an  acci- 
dental complication  of  typhoid  fever, 
and  as  such  bears  no  other  relation  to 
the  typhoidal  infection.  It  may  appear 
dining  tlie  course  of  typhoid  fever  and 
be  caused  by  conditions  engendered  by 
both  local  and  general  infection  by  the 
bacillus  of  Eberth. 

Patients  are  sometimes  met  with  who 
are  suddenly  taken  ill  with  symptoms 
immistakably  appendicular  in  character, 
but  which  gradually  subside  and  are 
merged  into  a  typical  typhoid,  which 
then  runs  its  usual  course. 
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While  the  occurrence  of  an  appendi- 
citis in  the  course  of  typhoid  fever  may 
be  accidental  or  causal,  yet  it  is  the 
third  condition  mentioned  which  is  most 
puzzling  to  the  physician,  and  demands 
a  great  deal  of  care  to  prevent  him  from 
falling  into  the  error  of  advising  an 
operation  upon  an  appendix  situated 
near,  and  irritated  by,  specific  lesions  in 
and  about  the  head  of  the  colon.  C.  J. 
Aldrich  (Cleveland  Med.  Gaz.,  Jan., 
1901). 

The  mortality  of  enteric  fever  is  from 
7  to  14  per  cent.  Of  the  fatal  cases, 
50  per  cent,  of  the  deaths  are  due  to 
asthenia,  25  per  cent,  to  perforation, 
and  25  per  cent,  to  hsemorrliage  and 
other  accidents.  Of  the  deaths  which 
are  due  to  perforation,  by  means  of 
early  operation  after  an  early  diagnosis, 
between  30  and  40  per  cent,  may  be 
saved.  Out  of  11  cases  operated  upon 
in  the  Johns  Hopkins  Hospital  since 
January  1,  1900,  5  recovered.  Osier 
(Lancet,  Feb.  9,  1901). 

A  few  brief  points  as  to  management 
of  cases  in  which  operation  is  indicated. 
A  patient  cannot  be  moved  to  a  hospital 
for  operation.  If  in  a  private  house,  this 
must  be  done  at  the  bedside.  Every  ef- 
fort must  be  made  to  save  time  in  oper- 
ating. There  must  be  no  handling  of 
distended  bowel  outside  the  abdomen. 
Once  escaped  this  cannot  usually  l^e  re- 
turncil  without  an  amount  of  tramua 
which  is  most  fatal.  Inflamed  visceral 
peritoneum  splits  and  peels  off  with  the 
greatest  case.  A  short  incision  of  the 
bowel  made  under  constant  irrigation  is 
by  far  the  less  of  two  evils,  and  may  be 
<iuickly  and  safely  repaired.  An  intes- 
tinal leakage  has  already  occurreil.  so 
that  the  ad<litional  danger  of  soiling  the 
l)eritoncum  may  be  disregarded.  The 
external  incision  should  be  located  as 
for  appendicitis.  The  [loint  of  departure 
for  search  should  be  tlie  iIeo-(a>eal  junc- 
tion, as  the  majority  of  perforations  oc- 
cur in  this  neighborhood.  If  possible, 
the  lateral  abdominal  wall  ^liould  be 
made  to  form  one  side  of  the  area  packed 
and  drained.  Infusion  of  salt  solution  is 
useful  as  a  stimulant.  It  will  tide  a 
weak  patient  over  dangerous  periods  of 
depression,  and  probably  also  assist  in 


the  elimination  of  typhoid  products  by 
the  kidneys.    The  exteraal  wound  should 
not  be  closed.    Other  things  being  equal, 
the  patient  most  likely  to  recover  will  be 
the  one  to  whom  the  least  is  done.    Even 
establishing  drainage  along  with  a  fsecal 
fistula    would    be   far  better   than    pro- 
longed  manipulation,   which   is   sure   to 
kill.     G.  Erety  Shoemaker   (Phila.  Med. 
Jour.,  May  31,  1902). 
Epistaxis,  as  a  rule,  requires  no  special 
treatment.    The  application  of  ice  to  the 
nose  or  the  use  of  a  weak  solution  of 
tincture  of  iron  will  often  be  sufficient. 
It  is  occasionally  necessary  to  plug  the 
posterior  nares.    Styptics,  such  as  gallic 
acid  and  tannic  acid,  are  of  doubtful 
value  when  given  internally,  and  may 
derange  the  stomach.    The  lungs  should 
be  frequently  examined  to  ascertain  the 
presence    of   bronchitis    or   pneumonia. 
Hypostatic  congestion  may,  to  some  ex- 
tent, be  prevented  by  changing  the  posi- 
tion of  the  patient  every  few  hours,    Tlio 
presence  of  pneumonia  should  not  deter 
the  physician  from  pursuing  the  ordinary 
course  of  the  treatment  of  the  fever.    Ex- 
pectorants containing  ammonium  chlo- 
ride may  be  given  for  the  bronchitis. 

The  heart  should  be  frequently  ex- 
amined, and,  if  it  is  weak,  tonics,  such  as 
strychnine  and  caffeine,  may  be  given. 
The  nitrites,  especially  amyl-nitrite,  have 
been  recommended  by  Wilson,  In  cases 
of  cardiac  weakness  care  should  be  taken 
that  the  patient  does  not  sit  up  or  make 
sudden  movements  in  bed. 

The  retention  of  urine  is  a  not  infre- 
quent complication,  and  when  the  pa- 
tient is  very  weak  the  physician  should 
carefully  examine  the  abdomen  for  dis- 
tended bladder.  A  soft-rubber  catheter 
should  be  used,  and  the  greatest  care 
taken- by  thorough  cleanliness  to  prevent 
the  introduction  of  germs  into  the  blad- 
der. Immediately  before  the  use  of  the 
catheter  the  part  should  be  washed  with 
a  bichloride  solution,  1  to  2000. 
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A  continuously-high  temperature  is 
very  injurious  to  the  patient.  If  cold 
baths  cannot  be  given,  cold  sponging, 
cold  compresses,  Leiter's  coil,  or  the  ice- 
bag  may  be  used. 

Antipyretics — such  as  antipyrine,  anti- 
febrin,  and  guaiacol — are  to  be  con- 
demned. The  writer  has  seen  two  cases 
in  which  very  alarming  symptoms  fol- 
lowed the  taking  of  a  15-grain  dose  of 
antifebrin.  Both  patients  had  been 
strong  and  healthy  persons  previous  to 
the  onset  of  the  fever. 

Treatment  by  Inoculation.  —  Within 
the  last  few  years  attempts  have  been 
made  to  shorten  the  course  of  typhoid 
by  subcutaneous  injections  of  sterilized 
liquid  from  the  cultures  of  typhoid  ba- 
cilli. 

Fraenkel  and  Manchot  ("Amer.  Sys- 
tem of  Med.,"  vol.  ii,  p.  229)  used  a  ster- 
ilized liquid  from  the  ciilture  of  typhoid 
bacilli  in  bouillon  made  from  the  thymus 
of  the  calf  and  heated  to  60°.  The  in- 
jections were  made  deeply  into  the  mus- 
cles of  the  buttock.  The  first  injection 
— 0.5  cubic  centimetre  of  the  sterilized 
liquid — was  not  followed  by  any  reac- 
tion except  in  children.  On  the  follow- 
ing day  a  second  injection  of  1  cubic 
centimetre  was  made,  which  was  followed, 
in  the  majority  of  cases,  by  rise  of  tem- 
perature and  chilly  sensations.  After  six 
or  seven  hours  the  temperature  fell  and 
rose  again  in  those  cases  in  which  the 
treatment  was  discontinued.  Fraenkel 
gave  the  injection  every  second  day,  in- 
creasing the  dose  by  1  cubic  centimetre 
each  time.  The  temperature  showed  de- 
cided remissions.  The  constitutional 
symptoms  were  less  marked,  and  com- 
plete absence  of  fever  resulted  in  the 
course  of  a  few  days.  Fifty-seven  cases 
were  treated  in  this  way. 

Rumpf  publishes  the  results  of  the 
treatment  of  thirty  cases  with  a  sterilized 


culture  of  the  bacillus  pyocyaneum  ob- 
tained from  thymus  bouillon.  Favorable 
symptoms  followed  its  use. 

Eeumer  and  Peiper  employed  1-per- 
cent.-pepton  bouillon  as  a  culture-me- 
dium, and  destroyed  the  bacilli  by  ex- 
posure to  a  temperature  between  55°  and 
60°  C.  for  an  hour.  Longer  exposure  or 
a  higher  temperature  decidedly  decreased 
the  virulence  of  the  culture.  Sheep  were 
inoculated  with  these  cultures  at  inter- 
vals, the  amount  injected  being  gradu- 
ally increased  from  1  to  100  cubic  centi- 
metres. The  animals  were  then  bled,  and 
the  serum  treated  with  0.5-per-cent. 
solution  of  carbolic  acid  and  preserved 
in  a  dark  place.  The  serum  was  found 
to  possess  both  immunizing  and  curative 
properties.  Xo  dangerous  effects  fol- 
lowed the  injection  in  healthy  men,  but 
further  experimentation  is  necessary  to 
establish  its  immunizing  and  curative 
effect  on  human  beings. 

The  importance  of  the  value  of  anti- 
typhoid inoculations  in  producing  im- 
munity against  enteric  fever  can  hardly 
be  overestimated.  The  results  of  the 
inoculations  of  members  of  the  staff 
and  establishment  of  the  Scottish  Na- 
tional Ked  Cross  Hospital  serving  in 
South  Africa  are  of  interest  sufficient  to 
warrant  their  publication. 

The  first  section  of  the  hospital,  con- 
sisting of  61  persons, — officers,  nursing 
sisters,  and  establishment, — left  South- 
ampton on  April  21,  1900,  by  steamer 
Taniore  for  South  Africa.  During  the 
voyage  out  all  except  4  of  the  61  per- 
somiel  of  the  hospital  were  inoculated 
twice  at  an  interval  of  about  ten  days. 
The  injections  were  all  made  in  the 
flank,  and  were  all  followed  in  from  two 
to  eight  or  ten  hours  by  marked  symp- 
toms, both  local  and  constitutional, 
lasting  from  two  to  four  or  five  days. 

In  many  cases  the  symptoms  were 
just  as  severe  after  the  second  as  after 
the  first  inoculation.  This  would  seem 
to  show  that  it  takes  more  than  ten 
days  before  any  immunity  is  established. 
Two  of  the  nurses  were  not  inoculated 
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because  they  had  both  suffered  from 
enteric  fever,  and  2  of  the  orderlies  were 
only   inoculated   once. 

Immediately  after  reaching  the  Cape, 
the  hospital  was  sent  up  to  Kroonstadt, 
in  the  Orange  River  Colony,  and  re- 
mained there  as  a  stationary  hospital 
till  the  middle  of  October.  During  this 
period  there  were  always  many  cases  of 
enteric  under  treatment  in  the  hospital. 
Further,  some  of  the  medical  officers 
and  student  orderlies  had  charge  of  the 
Kroonstadt  Hotel  temporary  hospital, 
which  was  crowded  up  with  enteric 
cases,  and  the  nursing  sisters  for  three 
weeks  did  duty  in  the  military  hospitals 
at  Bloomfontein  in  ilay  and  June,  when 
enteric  fever  was  at  its  worst.  There 
was  not  a  single  case  of  enteric  among 
the  personnel  of  this  first  section  of  the 
hospital. 

The  second  section  of  the  hospital, 
medical  officers,  nurses,  and  establish- 
ment,— 82  in  all, — left  Southampton  in 
Jlay,  1900.  On  board  ship  nearly  all 
were  inoculated,  but  many  of  them  only 
once.  The  material  for  inoculation  had 
been  on  board  for  some  time,  and  was 
not  so  fresh  as  in  the  first  instance.  Of 
this  second  section,  1  nurse  had  en- 
teric at  Kroonstadt.  She  was  the  only 
one  out  of  a  total  of  36  nurses  who 
suffered  from  enteric,  and  she  was  the 
only  nurse  who  was  not  inoculated, 
excepting  the  two  who  were  protected 
by  a  previous  attack  of  enteric.  A  third 
section  of  the  hospital,  consisting  of  4 
medical  officers  and  16  nurses,  went  out 
in  July;  they  were  all  inoculated,  and 
none  of  them  had  enteric. 

Of  the  second  section,  5  orderlies  had 
enteric  fever  at  Kroonstadt,  of  whom 
2  died.  Of  these  5,  there  were  2  inocu- 
lated (once)  and  3  non-inoculated.  Of 
the  2  who  died,  1  had  been  once  inocu- 
lated. 

Of  the  first  section  who  had  been  in- 
oculated four  months  previously,  Dr. 
Dodgson  tested  the  blood  of  23.  Of 
these,  21  gave  good  reaction  with  dilu- 
tions ranging  from  1  in  40  to  1  in  .500; 
2  gave  only  slight  reaction ;  these  were 
the  two  orderlies  who  had  only  been 
once  inoculated. 

Of  the  second  section  of  the  hospital, 


who  had  been  inoculated  only  three 
months  previously,  the  blood  of  22  was 
tested.  Of  these,  II  gave  no  reaction, 
9  gave  very  slight  reaction,  and  only  2 
gave  good  reaction. 

It  would  appear  from  the  above  that 
the  members  of  the  first  section  were 
much  more  fully  protected  against  en- 
teric than  those  of  the  second  section. 

The  results  above  given  are  very 
strong  evidence  in  favor  of  the  pro- 
tective power  of  the  antityphoid  inocvi- 
lation,  when  the  inoculations  are  very 
carefully  performed,  and  they  point  to 
the  necessity  for  two  inoculations  at  a 
suitable  interval.  Henry  Gayley  (Brit. 
Med.  Jour.,  Jan.  12,  1901). 

Review  of  Wright's  observations  of 
typhoid  among  inoculated  and  uninocu- 
lated  in  the  British  Indian  Army.  Pe- 
riod of  observation,  about  nine  months; 
total  number  of  men  under  observation, 
11,295;  number  inoculated,  2835;  num- 
ber not  inoculated,  8460;  number  of 
cases  of  typhoid  among  inoculated,  27, 
or  0.95  per  cent.;  number  of  cases  of 
typhoid  among  uninoculated,  213,  or  2.5 
per  cent.;  nimiber  of  deaths  from  ty- 
phoid among  inoculated,  5,  or  0.2  per 
cent. ;  number  of  deaths  from  typhoid 
among  uninoculated,  23,  or  0.34  per 
cent.  McLauthlin  (Med.  News,  Mar.  2, 
1901). 

Results  of  antityphoid  inoculations 
in  Egypt  and  Cyprus  during  the  year 
1900.  Of  a  total  number  of  2069  unin- 
oculated and  720  inoculated  soldiers,  68 
of  the  former  and  1  of  the  latter  con- 
tracted the  disease.  The  proportion, 
therefore,  was  2.50  to  0.14  of  incidence. 
The  reduction  was  nineteenfold.  A.  K. 
Wright  (Brit.  Med.  Jour.,  May  4,  1901). 

A  review  of  the  statistics  of  the  vari- 
o\is  liospitals  of  Paris,  omitting  that  un- 
der the  direction  of  Dr.  Chantemesse, 
showed  that  the  combined  mortality  from 
typhoid  fever  was  19.3  per  cent.  While 
there  were  naturally  variations,  the  low- 
est recorded  mortality  in  any  hospital 
exceeded  12  per  cent.  In  the  hospital  in 
Dr.  Chantemcsse's  charge,  where  scrum- 
thcrajiy  was  adhered  to  in  every  case, 
there  were  but  7  deaths  o\it  of  186  pa- 
tients— n  mortality  of  3.7  per  cent.  Other 
treatment  employed  was  practically  the 
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same  in  all  the  hospitals.  Three  out  of 
the  7  deaths  were  due  to  perforation,  1 
to  purulent  peritonitis,  and  1  to  intes- 
tinal haemorrhage.  All  these  patients 
came  under  treatment  late  in  the  disease. 
Chanteniesse  has  noted  no  complications 
in  patients  coming  under  treatment 
early.  So  necessary  does  he  consider 
immediate  serum-injections  that  he  gives 
them  even  before  the  diagnosis  is  cer- 
tain, for  2  cubic  centimetres  can  do  no 
harm.  So  far  in  Paris  356  patients  have 
received  this  serum-treatment,  with  but 
17  deaths — a  mortality  of  4.7  per  cent. 
At  Toulon,  out  of  151  patients  treated, 
13  died.  Adding  this,  the  mortality  was 
6  per  cent.  The  German  army  statistics, 
always  held  up  as  a  model  in  France, 
give  a  mortality  of  9.5  per  cent,  in  ty- 
phoid fever.  Chanteniesse  explains  the 
efi'ect  of  this  seiaim  in  that  it  is  not  only 
both  anti-infectious  and  antitoxic,  but, 
above  all,  it  excites  phagocytosis.  Thus 
it  is  almost  specific  in  typhoid  fever.  Be- 
sides, he  calls  attention  to  the  necessity 
of  isolating  typhoid-fever  patients  for  the 
protection  of  other  patients.  This  he 
considers  an  important  means  of  prophy- 
laxis. Editorial  (Phila.  Med.  Jour.,  Jan. 
■24.  1!I0;!). 

Convalescence.  —  Patients  should  not 
be  allowed  to  get  out  of  bed  until  they 
are  sufficiently  strong  to  make  the  change 
with  safety.  I  have  always  allowed  pa- 
tients to  sit  up  and  to  move  about  in  bed, 
two  or  three  days  previous  to  their  sitting 
in  a  chair.  The  dressing  of  patients  often 
produces  more  fatigue  than  sitting  up, 
and  a  dressing  gown  only  should  be 
allowed  at  first.  In  some  the  strength 
returns  very  slowly,  and  a  recrudescence, 
with  slight  elevation  of  temperature  last- 
ing two  or  three  days,  is  not  unusual. 
Strychnine,  iron,  and  arsenic  are  indi- 
cated in  cases  of  anaemia  and  cardiac 
asthenia. 

It  is  not  necessary  to  cut  the  hair  short 
in  typhoid  fever,  but  when  the  system 
of  cold  bathing  is  adopted  it  is  more  con- 
venient to  do  so.  Peripheral  neuritis, 
producing  paraplegia,  is  treated  by  tonics. 


local  massage,  and  the  use  of  galvanic  and 
faradic  currents.  Typhoid  spine,  which 
has  been  alluded  to,  is  best  treated  by 
supporting  measures  and  the  local  use  of 
the  thermocautery. 

Thrombosis  of  the  veins  of  the  leg  is 
often  a  troublesome  sequel  of  typhoid 
fever.  The  patient  should  remain  in  bed 
until  the  local  pain  and  swelling  have 
disappeared.  Iodine  may  be  applied 
over  the  affected  veins.  In  many  cases 
careful  bandaging  is  necessary  after  the 
patient  gets  up. 

James  E.  Graham, 

Toronto. 

TYPHUS  FEVEE. 

Synonyms.  —  Typhus  gravior;  camp- 
fever;  ship-fever;  spotted  fever;  ex- 
anthematous  fever. 

Definition. — An  acute  infectious  feb- 
rile disease,  commencing  abruptly,  con- 
tinuous in  type,  reaching  its  crisis  in 
about  two  weeks,  accompanied  by  macu- 
lated or  petechial  spots  on  the  surface 
and  prominent  nervous  symptoms. 

Symptoms. — The  period  of  incubation 
is  between  seven  and  fourteen  days,  at 
the  end  of  which  time  the  patient  is  at- 
tacked rather  abruptly  with  pains  in  the 
head,  back,  and  limbs,  accompanied  by 
a  decided  chill  or  alternations  of  heat 
and  cold,  which  soon  give  place  to  de- 
cided fever-heat.  The  face  becomes 
flushed,  the  skin  generally  dry  and  red, 
the  vessels  of  the  conjunctiva  injected, 
and  the  temperature  high.  The  tongue 
is  usually  covered  with  a  white  coat,  the 
mouth  dry,  pulse  frequent  and  moder- 
ately full,  bowels  inactive,  and  urine 
high  colored  and  less  abundant  than 
natural.  There  is  much  restlessness  and 
sense  of  prostration,  or  mental  dullness 
with  indications  of  delirium.  All  the 
symptoms  usually  increase  during  the 
first  week,  reaching  their  climax  in  from 
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five  to  seven  days.  The  temperature  ad- 
vances with  but  little  or  no  morning  re- 
missions from  103°  F.  on  the  first  day 
to  104°  or  106°  F.  on  the  fifth  or  sixth 
day,  after  which  it  recedes  one  or  two 
degrees  each  morning,  but  returns  to  the 
higher  grade  in  the  afternoon  and  even- 
ing. 

During  the  same  period  of  time  the 
tongue  becomes  more  thickly  covered 
with  a  dry,  brown  coat,  some  sordes  ap- 
pear on  the  lips  and  teeth;  the  pulse  in- 
creases in  frequency,  often  reaching  120 
to  130  per  minute,  though  less  full.  The 
respiratory  movements  increase  in  fre- 
quency, with  less  fullness,  and  a  dry,  con- 
gested condition  of  the  mucous  mem- 
brane of  the  air-passages  is  generally 
present,  and  in  the  later  stage  more  or 
less  hypostatic  engorgement  of  the  lungs. 
Jn  a  large  majority  of  cases  a  rash  ap- 
pears on  the  skin  between  the  third  and 
fifth  days  of  the  disease,  first  over  the 
abdomen  and  upper  part  of  the  chest, 
then,  in  two  or  three  days,  it  extends  to 
the  face,  neck,  and  extremities.  Many 
of  the  spots  present  a  dull-red  color  and 
appear  as  though  beneath  the  cuticle. 
Other  spots  are  more  papular,  and  in  se- 
vere cases  they  become  petechial  or 
hremorrhagic  and  only  partially  disap- 
pear on  pressure.  In  mild  cases  the 
eruption  is  generally  slight,  and  in  some 
altogether  absent.  In  a  few  severe  cases 
paroxysms  of  vomiting  and  diarrhoea 
have  occurred  early  in  the  progress  of 
the  disease,  but,  as  a  general  rule,  the 
stomach  and  bowels  are  inactive  and  the 
abdomen  free  from  gurgling  and  tym- 
panites. 

In  the  most  severe  class  of  cases  the 
patient  becomes  early  and  persistently 
delirious,  the  vessels  of  the  conjunctiva 
are  injected,  the  pupils  small,  the  tongue 
dry  and  brown  with  sordes  on  the  teeth 
and  lips,  the  skin  hot  and  dry.     A  copi- 


ous eruption  of  petechial  or  hfemorrhagie 
spots  appears,  the  temperature  rises  to 
105.8°  or  107.6°  F.,  the  pulse  to  140  per 
minute  and  weak,  the  cardiac  impulse 
and  first  sound  are  weak,  respirations  fre- 
quent and  shallow  with  rapidly  increas- 
ing hypostatic  engorgement  of  the  lungs. 
The  urine  scanty  and  albuminous.  Sub- 
sultus  tendinum  is  marked.  Such  cases 
generally  terminate  fatally  before  the 
end  of  the  first  week.  In  a  larger  num- 
ber of  fatal  cases  these  unfavorable 
symptoms  develop  more  slowly  and  do 
not  end  in  death  until  the  end  of  the 
second  week  or  the  first  half  of  the  third. 
When  the  patient  is  progressing  toward 
recovery  the  patient's  mental  condition 
is  more  that  of  dullness  and  light  de- 
lirium, from  which  he  can  be  more 
readily  aroused  especially  during  the 
morning  hours,  when  the  temperature  is 
a  little  lower  and  the  pulse  less  frequent, 
and  the  renal  secretion  more  natural. 
Such  cases  reach  the  crisis  about  the  end 
of  the  second  week,  when  the  patient 
falls  into  a  more  protracted  and  natural 
sleep,  from  which  he  awakes  with  his 
mind  clear,  skin  moist,  urine  free.  After 
one  or  two  evacuations  from  the  bowels, 
rapid  defervescence  follows,  and  in  two 
or  three  days  convalescence  is  fully  es- 
tablished, though  accompanied  by  great 
prostration. 

AVhile  it  is  true  that  typhus  fever  is 
not  usually  accompanied  by  active  gas- 
tro-intestinal  irritation,  yet  exceptional 
cases  occur  during  almost  every  epidemic 
characterized  by  active  diarrhoea  and 
vomiting.  On  the  other  hand,  cases  are 
occasionally  met  with  in  which  constipa- 
tion requiring  the  use  of  laxatives  per- 
sists throughout  the  whole  course  of  the 
disease.  Such  cases  are  generally  char- 
acterized by  much  delirium  or  stupor 
and  subsultus. 

Diagnosis. — Tlie   diseases  witli   which 
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typhus  fever  has  been  most  frequently 
confounded  are  typhoid,  or  enteric  fever; 
eerebro-spinal,  or  spotted  fever;  malig- 
nant rubeola,  and  some  cases  of  acute 
miliary  tuberculosis.  The  fact  that, 
through  all  the  centuries  prior  to  about 
the  middle  of  the  present,  all  cases  of 
what  are  recognized  now  as  typhoid  and 
typhus  fevers  were  regarded  as  only 
varieties  of  one  type  of  continued  fever 
is  sufficient  evidence  of  a  close  similarity 
in  the  clinical  phenomena  presented  by 
them.  The  chief  clinical  diagnostic  feat- 
ures are  that  in  typhus  the  prodromic 
stage  is  short;  the  chill  or  cold  stage  is 
more  marked,  followed  by  a  more  rapid 
rise  of  temperature  without  morning  re- 
missions during  the  first  week,  and  a 
more  marked  crisis  near  the  end  of  the 
second  week.  The  pulse  is  more  fre- 
quent; the  pains  more  severe  in  the  first 
stage.  There  is  more  delirium,  stupor, 
and  subsultus,  with  but  little  or  no  diar- 
rhoea or  abdominal  tympanitis.  Much 
diagnostic  importance  has  been  attached 
to  the  character  of  the  eruption,  which, 
in  typhus,  generally  appears  on  the  ab- 
domen and  chest  between  the  third  and 
fifth  days  of  the  fever,  and  is  papular  or 
petechial  in  form,  much  resembling  the 
eruption  of  measles.  It  does  not  entirely 
disappear  under  pressure,  extends  in 
many  cases  to  the  neck,  face,  and  ex- 
tremities, and  in  severe  cases  becomes 
hEemorrhagic.  It  differs  from  the  erup- 
tion in  measles  by  appearing  on  the  ab- 
domen and  chest  first  instead  of  the  face 
and  neck,  and  by  the  absence  of  the 
catarrhal  symptoms  so  prominent  in 
measles. 

The  characteristic  eruption  appears  in 
typhoid  fever  in  the  form  of  rose-colored 
lenticular  spots,  from  which  the  color 
wholly  disappears  by  pressure  and  is  not 
distinctly  papular  in  any  stage  of  its 
progress.     The  diagnostic  value  of  the 


eruptions  in  these  fevers  is  much  less- 
ened from  the  fact  that  in  many  cases 
of  typhus  an  eruption  of  dark-red  or  pur- 
plish spots  appear  in  advance  of,  or  in- 
terspersed with,  the  more  papular  clus- 
ters, and  in  rare  cases  impart  to  the  sur- 
face an  erythematous  appearance.  It  is 
these  maculas  that  most  resemble  the 
eruptions  in  cases  of  eerebro-spinal  fever. 
In  many  cases  the  eruptions  are  so  inter- 
mingled as  to  leave  the  most  experienced 
observers  in  doubt  as  to  the  true  diagno- 
sis during  the  whole  progress  of  the  dis- 
ease. [See  cases  recorded  in  "Clinical 
Eeports  on  Continued  Fever,"  by  Dr. 
Austin  Flint,  1853;  and  by  Dr.  J.  M. 
Da  Costa  in  American  Journal  of  Med- 
ical Sciences,  p.  1,  July,  1899.]  Again, 
not  a  few  cases,  especially  of  the  milder 
class,  have  been  met  with  in  which  no 
eruptions  of  any  kind  were  observed. 
MM.  Louis  and  Chomel  and  their  fol- 
lowers endeavored  to  found  the  diagnosis 
between  typhoid  and  typhus  fevers 
largely  on  the  abdominal  symptoms  and 
pathological  changes  in  the  glands  of 
Peyer  and  the  mesentery.  The  presence 
of  tympanites  and  gurgling  on  pressure 
with  liquid  stools  was  regarded  as 
strongly  indicative  of  typhoid;  and  in 
fatal  cases  if  the  post-mortem  revealed 
tumefaction  and  ulceration  of  Peyer's 
glands  in  the  intestine  and  enlargement 
of  the  spleen  and  mesenteric  glands  the 
diagnosis  was  regarded  as  complete.  The 
recently  discovered  Widal  reaction,  or 
serum-agglutination  test,  was  at  first 
thought  to  be  peculiar  to  the  blood- 
serum  of  typhoid  fever,  and  therefore 
valuable  in  difPerentiating  that  disease 
from  typhus  and  other  forms  of  fever. 
Further  investigations,  however,  have 
shown  the  presence  of  that  reaction  in 
the  blood  of  typhus,  yellow  fever,  and 
the  plague,  while  it  can  be  obtained  in 
typhoid  cases  often  only  after  the  first 
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week,  and  in  the  most  severe  cases  not 
at  all.  It  is  perhaps  valuable  as  indicat- 
ing the  beginning  of  immunity,  and 
therefore  prognostic  in  its  import. 

Etiology. — Typhus  fever  is  very  gen- 
erally regarded  as  a  highly  contagious 
affection.  But,  up  to  the  present  time, 
neither  the  chemist  nor  the  bacteriologist 
has  been  able  to  identify  any  specific 
toxic  agent  as  the  essential  cause  of  the 
disease.  Its  whole  previous  history  has 
shown  it  to  be  closely  connected  with 
populations  living  in  overcrowded,  un- 
cleanly, and  ill-ventilated  houses,  camps, 
prisons,  almshouses,  and  ships,  and  with 
insufficient  food.  Some  of  the  most  ex- 
tensive and  destructive  epidemics  of  the 
disease  have  followed  directly  in  the 
wake  of  famine.  This  is  well  illustrated 
by  the  history  of  its  prevalence  in  Ire- 
land and  in  the  countries  bordering  on 
the  Baltic  sea.  During  the  middle  part 
of  the  present  century,  when  many  thou- 
sands of  immigrants  to  this  country  from 
Ireland  and  other  parts  of  Europe  were 
crowding  almost  every  sailing  vessel  that 
crossed  the  Atlantic,  typhus  fever  was  so 
prevalent  among  them  that  it  became 
generally  known  as  "ship-fever,"  and  so 
filled  the  quarantine  and  emigrant  hos- 
pitals in  New  York  and  Boston  as  to 
greatly  increase  the  ratio  of  mortality. 
But  the  subsequent  rapid  and  almost 
complete  transference  of  all  immigrant 
and  other  passenger  traffic  from  the  slow 
sailing  vessels  to  the  fast  moving  ocean 
steamships  has  resulted  in  nearly  ban- 
ishing the  "ship-typhus"  from  the  ocean 
as  well  as  from  our  important  sea-port 
towns.  This  change  in  the  ocean  travel 
coincident  with  extensive  improvements 
in  the  sanitary  condition  of  most  of  the 
great  centres  of  population,  both  in  this 
country  and  Europe,  has  rendered  typhus 
comparatively  a  rare  disease  during  the 
lii-t  fwontv-fivo  voars. 


Pathology. — The  assemblage  of  mor- 
bid phenomena  constituting  typhus  fever 
may  be  said  to  consist  of  diminished 
sensibility  and  activity  of  the  nervous 
structures  both  voluntary  and  involun- 
tary, with  lessened  muscular  action; 
diminished  oxygenation  of  the  blood, 
with  imperfect  coagulation  and  impaired 
condition  of  red  corpuscles;  general 
diminution  of  secretions,  with  increase 
of  urea  and  diminution  of  phosphates 
and  frequently  the  presence  of  albumin 
in  the  urine;  dark  color  of  blood  and  tis- 
sues, with  progressive  granular  degenera- 
tion of  the  cardiac  and  muscular  struct- 
ures generally,  with  enlargement  and 
softening  of  the  spleen,  kidneys,  and 
liver,  congestion  of  the  mucous  mem- 
brane of  the  air-passages,  and  hypostatic 
engorgement  of  lung-tissue.  Such  an 
assemblage  of  jDhenomena,  all  in  the  di- 
rection of  impairment  of  both  function 
and  structure,  implies  the  presence  of 
some  virulent  sedative  ptomaine,  leuco- 
maine,  or  toxalbumin,  or  the  absence  of 
sufficient  oxygen  or  other  agent  essen- 
tial for  the  maintenance  of  the  vital 
properties  of  the  cell-protoplasm  enter- 
ing into  the  composition  of  the  blood 
and  tissues  of  the  body.  In  the  more  se- 
vere cases  these  universal  changes  pro- 
gress with  such  rapidity  that  the  heart 
fails  to  contract  with  sufficient  force  to 
maintain  circulation  of  the  blood,  and 
the  patient  dies  before  the  end  of  the 
first  week  from  general  suspension  of 
the  phenomena  of  life.  In  cases  of  less 
severity  the  same  changes  take  place  less 
rapidly,  and  fatal  exhaustion  is  not 
reached  until  the  end  of  the  second 
week;  while  cases  still  milder  reach  a 
crisis  in  about  two  weeks,  when  critical 
evacuations  from  the  skin,  kidneys,  or 
bowels  occur,  and  convalescence  ensues. 

Prognosis. — From  statistics  gathered 
in  (he  leading  ho.apitals  nf  Ivonrlon,  Ivlin- 
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burgh,  Glasgow,  and  Paris  by  Dr.'  Mur- 
chison  the  average  ratio  of  mortality 
from  typhus  was  stated  to  be  18.8  per 
cent.,  or  a  little  less  than  one  in  five. 
The  ratio  varies  much  in  different  epi- 
demics. According  to  Dr.  Murchison, 
the  ratio  of  deaths  in  the  London  Fever 
Hospital  in  1850  was  60  per  cent.,  and  in 
Bellevue  Hospital,  New  York,  in  1869, 
it  was  nearly  20  per  cent.  In  other  epi- 
demic seasons  it  has  ranged  as  low  as  8 
or  9  per  cent.  The  majority  of  sys- 
tematic writers  state  the  mortality-ratio 
as  between  12  and  20  per  cent. 

In  children  the  death-rate  is  much 
lower  than  in  adults,  and  is  greatest  in 
old  age.  Many  recorded  facts  show  that 
the  ratio  of  mortality  in  any  epidemic  of 
typhus  fever  is  much  influenced  by  the 
amount  of  fresh  air  supplied  to  the  pa- 
tients. A  patient  occupying  a  large, 
clean,  and  well-ventilated  room  or  tent, 
not  only  has  greatly  increased  chances  of 
recovery,  but  he  very  rarely  communi- 
cates the  disease  to  others  who  may 
come  in  contact  with  him.  This  was 
well  illustrated  when  in  1864  the  fever 
patients  were  removed  from  the  crowded 
wards  of  Bellevue  Hospital  to  tents  on 
Blackwell's  Island.  In  the  hospital  the 
death-rate  had  been  from  18  to  20  per 
cent.,  and  several  of  the  nurses  and  house 
physicians  had  died;  but  after  their  re- 
moval to  the  tents  with  abundance  of 
fresh  air  and  little  or  no  use  of  alcoholic 
remedies,  the  death-rate  diminished  to 
between  5  and  6  per  cent.,  and  the  nurses 
and  medical  attendants  remained  unat- 
tacked. 

Prophylaxis.  —  The  most  important 
measures  for  preventing  the  develop- 
ment and  spread  of  typhus  are  the  main- 
tenance of  free  ventilation,  strict  clean- 
liness, wholesome  food,  pure  water,  pre- 
vention of  aggregating  of  many  patients 
in  one  room  or  ward,  and  the  exclusion 


of  all  but  the  necessary  physicians  and 
nurses. 

Treatment.  —  In  the  absence  of  all 
knowledge  concerning  the  specific  germ 
or  other  toxic  agent  on  which  the  de- 
velopment of  typhus  fever  depends,  our 
treatment  must  be  founded  on  the  indi- 
cations presented  by  a  careful  study  of 
the  clinical  phenomena  of  each  case,  and 
the  known  tendency  to  general  granular 
or  cell-degeneration  in  the  various  struct- 
ures of  the  body.  The  first  and  most 
imperative  indication  is  to  secure  for  the 
patient  an  abundance  of  good  fresh  air 
and  the  enforcement  of  strict  cleanliness 
of  person,  clothing,  and  room,  and  a 
judicious  supply  of  pure  water  and  liquid 
nourishment.  The  second  indication  is 
to  repress  the  rapidly  rising  temperature 
of  the  first  stage  by  frequent  sponging 
or  bathing  of  the  surface  with  cool  water, 
and  to  promote  the  natural  secretions 
and  eliminations  from  the  skin,  kidneys, 
and  abdominal  viscera  generally,  and 
thereby  prevent  the  accumulation  of 
waste  and  toxic  products  in  the  blood 
and  tissues  of  the  body.  The  third,  is 
to  sustain  the  cardiac,  respiratory,  and 
vasomotor  nerve-functions,  and  to  pre- 
serve the  integrity  of  the  corpuscular  ele- 
ments of  the  blood  and  tissue  through 
the  second  week  and  until  convalescence 
is  fully  established.  In  fulfilling  the 
first  of  these  indications,  in  addition  to 
the  constant  supply  of  fresh  air  and  the 
maintenance  of  strict  cleanliness,  includ- 
ing the  prompt  removal  from  the  room 
of  all  evacuations,  careful  attention 
should  be  given  to  the  ingesta — food  and 
drink.  The  best  and  only  drink  proper 
should  be  good,  cool  water  given  in  small 
quantity  at  once,  but  repeated  often 
enough  to  help  in  keeping  the  mouth 
moist  and  in  encouraging  the  natural 
excretions,  without  overloading  the 
stomach.     For  nourishment,  good  fresh 
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milk  containing  1  ounce  of  fresh  lime- 
water  to  6  ounces  of  the  milk,  given  in 
doses  of  1  or  2  ounces  every  two  or  three 
hours  until  the  fever  reaches  its  climax 
from  the  third  to  the  fifth  day,  after 
which  it  may  be  moderately  increased 
and  often  supplemented  by  2  or  3  ounces 
of  beef-  or  mutton-  broth  salted  as  much 
as  a  well  person  would  relish,  given  be- 
tween the  doses  of  the  milk.  If  diar- 
rhoea supervenes  during  the  middle  or 
later  stage  of  the  disease,  a  properly  pre- 
pared thin  wheat-flour  and  milk-gruel  or 
porridge  may  take  the  place  of  the  milk 
and  lime-water  with  advantage. 

In  fulfilling  the  second  indication,  in 
addition  to  judicious  and  efficient  bath- 
ing, packing,  or  sponging  with  cool 
water  sufficient  to  moderate  the  high 
fever,  heat,  and  promote  natural  metab- 
olism and  excretion,  these  effects  may 
be  further  promoted  by  giving  1  or  2 
grains  of  calomel  every  two  hours  until 
the  bowels  are  moved  by  it,  which  will 
generally  be  within  the  first  twenty-four 
hours,  and  during  the  same  time  a  mixt- 
ure of  equal  parts  of  liquor  ammon. 
acetatis  and  spt.  of  nitrous  ether  may  be 
given  between  the  doses  of  the  calomel. 
This  may  be  continued  after  the  opera- 
tion of  the  calomel  with  the  addition  to 
each  dose  of  2  or  3  minims  of  the  tinct- 
ure of  aconite-root  so  long  as  the  skin 
remains  hot  and  dry  and  the  pulse  firm 
under  pressure.  If  the  small  doses  of 
calomel  fail  to  move  the  bowels  within 
the  first  twenty-four  hours  they  may  be 
aided  by  a  full  rectal  enema  of  warm 
water  holding  in  solution  2  drachms  of 
chloride  of  sodium  (common  salt),  which 
will  generally  be  followed  by  free  evacu- 
ations of  both  fa;ces  and  urine. 

If  the  patient  passes  l)cyond  the  first 
week  without  excessive  delirium  or  pro- 
found stupor,  with  a  temperature  not 
above  104°  F.  and  a  pulse  not  above  120 


per  minute,  little  else  is  required  besides 
a  faithful  continuance  of  the  hygienic 
measures  already  indicated,  with  the  aid 
of  mild  diaphoretics  and  an  occasional 
enema  of  warm  water  and  salt  when 
needed,  and  the  patient  will  pass  the 
crisis  near  the  end  of  the  second  week 
in  safety.  But  if  at  any  time  after  the 
first  five  days  of  the  attack  the  pulse  be- 
comes softer  and  more  frequent,  with 
less  force  and  steadiness  of  cardiac  sys- 
tole, less  depth  of  inspiration  with  less 
resonance  over  the  lower  and  posterior 
parts  of  the  lungs,  and  increasing  stupor 
or  muttering  delirium,  the  aconite  and 
diaphoretic  mixtures  should  give  place 
to  efficient  doses  of  strychnine  in  solu- 
tion with  nitric  or  nitromuriatic  acid 
every  four  hours,  and  half-way  between 
10  grains  of  hyposulphite  of  sodium  and 
5  minims  of  tincture  of  belladonna  in 
solution  in  mint-water.  There  is,  prob- 
ably, no  other  remedy  known  to  the  pro- 
fession that  is  more  reliable  for  maiu- 
taining  the  sensibility  and  action  of 
the  respiratory,  cardiac,  and  vasomotor 
nerve-centres  and  ganglia  than  strych- 
nine given  in  solution  with  a  mineral 
acid,  especially  in  the  advanced  stages 
of  typhus  and  typhoid  fevers.  And  I 
know  of  no  more  efficient  antiseptic  or 
antidote  for  the  toxajmic  agents  pervad- 
ing the  blood  and  tissues  of  such  pa- 
tients than  efficient  doses  of  the  hypo- 
sulphite of  sodium. 

If,  as  occasionally  happens,  the  bowels 
become  too  loose,  the  hyposulphite 
should  immediately  give  place  to  an 
emulsion  of  oil  of  turpentine  and  oil  of 
wintergreen,  to  each  dose  of  which  from 
0  to  10  minims  of  tincture  of  opium  may 
be  added.  On  the  other  hand,  cases  are 
sometimes  met  with  presenting  an 
anxious  expression  of  countenance,  very 
frequent  pulse,  and  continued  insomnia 
or  slee[ilcssness,  in  which  a  powder  com- 
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posed  of  Dover's  powder,  10  grains;  pul- 
verized gum  camphor,  2  grains;  and 
calomel,  1  Vs  grains,  given  in  the  even- 
ing, -n-ill  produce  several  hours  of  natural 
sleep  followed  by  decided  improvement 
in  the  condition  of  the  patient.  When 
the  stage  of  convalescence  is  reached,  no 
other  treatment  is  required  except  to  in- 
sist on  the  continuance  of  rest,  good  air, 
and  easily  digestible  food,  until  a  fair 
degree  of  nutrition  and  strength  has  been 
regained. 


But  little  has  appeared  concerning  the 
treatment  of  typhus  fever  in  the  current 
medical  literature  of  the  last  two  or 
three  years.  Legrain  [see  Gaz.  des 
Ilopitaux,  July  4,  '95]  reports  having 
treated  a  few  cases  with  the  serum  from 
convalescent  patients,  in  the  form  of  in- 
jections, but  without  decisive  results. 

N.  S.  Davis, 

Chicago. 


u 


UR.a;MIA. — Uraemia  is  the  term  which 
is  applied  to  a  group  of  nervous  symptoms 
supposed  to  be  produced  by  the  retention 
in  the  blood  of  excrementitious  sub- 
stances normally  excreted  by  the  kidneys, 
or  when  there  is  interference  with  the 
secretion  or  the  discharge  of  the  urine. 
It  is  met  with  in  Bright's  and  other  dis- 
ease of  the  kidneys  (cancer,  tubercle, 
suppuration,  etc.),  and  in  cases  of  anuria, 
obstructive  or  non-obstructive,  in  preg- 
nancy and  in  parturition. 

Symptoms. — All  the  nervous  functions 
may  be  involved  in  uraemia.  The  prin- 
cipal cerebral  and  mental  derangements 
are  drowsiness,  stupor,  coma,  and  delir- 
ium. The  most  common  disorders  of  the 
sensory  functions  are  pain,  especially  in 
the  head,  sometimes  very  persistent  and 
intense;  dimness  of  sight,  or  actual  blind- 
ness of  one  or  both  eyes,  sometimes  at- 
tended by  albuminuric  retinitis  or  in 
some  cases  without  retinal  lesion;  tin- 
nitus aurium,  and  sometimes  deafness. 
Among  the  disorders  of  the  motor  func- 
tions, the  most  important  are  involuntary 
muscular  twitchings  or  general  convul- 
sions; the  tendency  to  vomiting;  and  not 
infrequently  extreme  dyspnoea.  By  close 
observation  we  distinguish  two  forms  of 
uraemia:  the  acute  and  the  chronic. 


Acute  ue^mia  includes  all  the  varie- 
ties in  which  the  symptoms  develop  sud- 
denly. Acute  urjemia  occurs  not  only 
with  the  different  forms  of  nephritis,  but 
also  with  angina  pectoris,  pulmonary  em- 
physema, and  chronic  endarteritis.  Three 
forms  are  commonly  recognized:  the 
comatose,  the  convulsive,  and  the  mixed; 
less  frequently  met  with  are  the  delirious, 
dyspnosic,  ocular,  and  articular. 

In  the  ac\xte  comatose  form  coma  rap- 
idly develops,  after  the  appearance  of 
headache,  giddiness,  more  or  less  disturb- 
ance of  vision,  vomiting,  or  delirious  ex- 
citement; or  it  may  be  unattended  by 
premonitory  symptoms.  The  face  is  usu- 
ally pale;  the  pupils  react  slowly  to  light 
and  are  dilated  or  unaltered;  in  other 
cases  we  may  observe  a  red  spot  on  the 
cheek,   injected   conjunctivae,   and   con- 

j  tracted  pupils.  There  is  a  peculiar,  ster- 
torous breathing — not  the  deep  snoring 

I  observed  in  hsemorrhagic  apoplexy,  but  a 
sharper,  more  hissing  sound,  produced 
by  the  rush  of  expired  air  on  the  hard 
palate  or  teeth  (T.  Grainger  Stewart). 
Death  may  occur  in  a  few  hours  from  a 
rapid  deepening  of  the  coma;  or  the 
patient  may  recover  and  continue  per- 
manently free  from  the  symptoms;  or 
urtemia  may  recur,  sooner  or  later,  in 
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one  of  its  many  forms  and  death  follow. 
Acute  uraemic  coma  ma}'  occur  in  any  of 
the  various  forms  of  Bright's  disease,  but 
is  most  frequent  in  the  cirrhotic  and  in- 
flammatory varieties. 

The  acute  convulsive  form  may  be 
marked  by  symptoms  almost  exactly 
simulating  those  of  epilepsy;  or  may  not 
be  attended  by  loss  of  consciousness;  or 
may  be  confined  to  certain  groups  of  mus- 
cles, and  thus  simulate  tetanus.  The  at- 
tack is  sudden,  with  or  without  warning. 
It  may  be  a  single  attack,  or  a  rapid  suc- 
cession of  attacks  may  occur:  five  or  six, 
or  even  more,  in  the  coiirse  of  twelve 
hours.  These  attacks  may  prove  rapidly 
fatal,  either  during  the  paroxysm,  or  in 
the  coma  which  succeeds  it;  or  they  may 
be  recovered  from.  Convulsive  attacks 
may  occur  in  any  of  the  various  forms  of 
Bright's  disease,  but  most  frequently  in 
the  cirrhotic  and  inflammatory  varieties; 
they  may,  indeed,  be  the  first  warning  of 
the  existence  of  cirrhosis  of  the  kidney. 

Case  of  a  woman  who  had  several  at- 
tacks of  convulsions  followed  by  coma, 
with  conjugate  deviation  of  both  eyes  to 
the  left,  with  unilateral  tvvitchings,  while 
the  right  side  seemed  paralyzed.  At  the 
autopsy  the  kidneys  were  found  to  be 
nephritic,  the  brain  slightly  cedematous 
and  congested,  but  no  gross  lesions  were 
found.  F.  Krauss  (Phila.  !Med.  Jour., 
Apr.  14,  1900). 

Air-hunger,  first  described  by  Kuss- 
niaul,  was  for  a  long  time  considered 
characteristic  of  into.vication  by  oxy- 
butyric  acid,  as  it  occurs  only  in  diabetic 
coma.  Later  investigations,  however, 
showed  that  a  similar  symptom-complex 
may  occur  in  a  number  of  other  condi- 
tions, such  as  severe  anssroia,  carcinoma, 
cachexia,  gastro  -  enteric  disturbances, 
and  salicylic  acid  poisoning.  The  possi- 
bility of  the  dyspnoea  being  urncniic  had 
already  occurred  to  Kussmaul,  but  the 
ab.sence  of  headache,  slowing  of  the  pulse, 
diminished  diuresis,  and  catarrh  of  the 
finer  bronchi  in  diabetic  coma  led  him 
to  -con-sider  it  something  different.     F. 


Dineles  (Wiener  klin.  Eund.,  April  20, 
1902)  has  obsei-ved  a  case  of  pure  uraemia 
in  which  acetone  and  diacetic  acid  could 
be  detected  in  the  urine  and  in  which  a 
distinct  diabetic  air-hunger  was  present, 
while  in  several  similar  ones  no  excre- 
tion of  acetone  or  allied  bodies  occurred. 
jSTo  disturbances  of  heart  or  respiration 
were  present  to  explain  the  symptom; 
probably  an  irritation  of  the  respii'atory 
centre  existed.  The  character  of  the 
renal  change  played  no  part,  since  in  hi-? 
patients  the  various,  different  lesions  of 
chronic  nephritis  were  found;  a  point 
of  importance,  however,  was  the  fact  that 
epileptic  attacks  did  not  occur.  (Medical 
News,  July  19,  1902.) 

The  other  forms  mentioned  (mixed, 
delirious,  dyspnoeic,  etc.)  need  no  detailed 
description. 

Chronic  uremia  usually  develops 
gradually,  and  may  not  be  recognized  at 
once,  although  the  pathognomonic  list- 
lessness  and  indifference  of  manner  in 
cases  of  Bright's  disease  becomes  some- 
what more  marked.  The  movements  be- 
come slower,  and  speech  is  somewhat  in- 
distinct. Dimness  of  vision,  tinnitus 
aurium,  and  uneasy  feeling  in  the  head 
or,  mayhaps,  violent  and  persistent  head- 
ache may  be  present.  The  symptoms  oc- 
casionally improve  or  disappear,  but  they 
uniformly  recur,  and  gradua\ly  become 
more  intense.  The  drowsiness  passes 
into  stupor.  When  the  patient  is  roused 
to  speak,  articulation  is  at  first  thick  and 
indistinct,  and,  later,  the  patient  cannot 
be  made  to  respond;  stupor  deepens  into 
coma;  the  breathing  assumes  that  char- 
acteristic stertor  before  mentioned;  and 
death  ensues.  Exceptionally,  the  pa- 
tients may  suffer  from  a  noisy  delirium, 
in  which  prolonged  howling  alternates 
with  muttering  or  with  paroxysms  of  ex- 
citement; there  may  be  low  prolonged 
muttering,  with  a  repetition  of  the  same 
word  or  phrase.  Subsultus  tendinum  and 
twitching  of  the  facial  muscles  are  coni- 
25 
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monly  seen  throiighout.  Convulsions, 
diarrhoea,  and  vomiting  are  frequently 
present.    Epistaxis  may  occur,  but  is  rare. 

In  chronic  uraemia,  says  Delafield,  the 
convulsions,  sudden  coma,  dyspnoea,  high 
temperature,  aphasia,  hemiplegia,  and 
contractions  of  the  arteries  are  absent. 
The  action  of  the  heart  and  pulse  are 
feeble.  The  patients  pass  into  a  condi- 
tion of  great  prostration,  with  alternating 
delirium  and  stupor.  The  fatal  termina- 
tion in  cases  of  chronic  Bright's  disease  is 
commonly  by  this  form  of  uraemia.  It 
may  occur,  as  an  exception,  in  the  early 
stage  of  the  inflammatory  form. 

Diagnosis.  —  Acute  comatose  uraemia 
may  closely  resemble  cerebral  apoplexy 
with  loss  of  consciousness,  but  may  be 
distinguished  from  it  by  the  absence  of 
unilateral  paralysis,  the  character  of  the 
breathing,  pulse,  and  heart-action,  and 
the  condition  of  the  urine. 

Acute  convulsive  urtemia  may  resemble 
epilepsy,  but  it  usually  lacks  the  initial 
cry,  the  death-like  pallor,  the  predom- 
inance of  unilateral  convulsions,  the  in- 
turning  of  the  thumbs  upon  the  palms, 
and  the  loss  of  reflex  irritability.  The 
urine,  after  an  epileptic  seizure,  may  re- 
veal the  presence  of  albvmiin  and  a  dimi- 
nution of  urea,  but  it  soon  returns  to  a 
normal  condition;  in  urtemia  it  is  always 
distinctly  albuminous.  The  condition  of 
the  pupils  and  the  examination  of  the 
urine  will  distinguish  this  condition  from 
poisoning  by  opium  or  belladonna. 

Chronic  ursemia,  when  fairly  estab- 
lished, is  usually  recognized  without  dif- 
ficulty. An  examination  of  the  urine 
furnishes  the  most  valuable  evidence. 
Chronic  urtemia  may  sometimes  resemble 
fever  or  meningitis,  from  which  it  may  be 
differentiated  by  the  history  of  the  ill- 
ness, the  condition  of  the  urine,  the  tem- 
perature, breathing,  and  weak  pulse  and 
heart-action.    Pepper  calls  our  attention 


to  certain  cases  which  develop  gradually 
and  pass  into  a  typical  typhoid  state 
which  cases  are  met  most  frequently  at  or 
after  middle  life  and  in  connection  with 
chronic  interstitial  nephritis.  The  facial 
expression  and  mental  state  are  curiously 
like  those  of  typhoid  fever;  a  low  grade 
of  fever  with  bronchial  and  gastro-intes- 
tinal  catarrh  is  not  unusual.  The  detec- 
tion of  arteriosclerosis  and  cardiac  hyper- 
trophy and  albuminuria  with  easts;  the 
odor  of  the  breath;  the  absence  of  erup- 
tion, epistaxis,  and  splenic  enlargement; 
and  the  history  and  course  of  the  case 
will  serve  to  establish  a  diagnosis. 

Etiology. — The  etiology  of  ursemia  is 
not  definitely  known.  Francis  Delafield 
says  that  contraction  of  the  arteries  (a 
condition  existing  in  acute  urfemia) 
causes  the  involuntary  contraction  of 
groups  of  muscles,  general  convulsions, 
stupor,  coma,  dyspnoea,  labored  heart- 
action,  hypertrophy  of  the  left  ventricle 
of  the  heart,  blindness,  aphasia,  hemi- 
plegia, a  high  temperature,  and,  perhaps, 
dropsy.  Acute  ura;mia  is  often  developed' 
in  nephritis  while  the  specific  gravity  of 
the  urine  is  still  good,  and  the  quantity  of 
the  urine  is  not  diminished  until  after  the 
contraction  of  the  arteries  is  established. 
There  can  be  no  reason,  therefore,  to  be- 
lieve, says  Delafield,  that  the  contraction 
of  the  arteries  is  due  to  contamination  of 
the  blood  by  excrementitious  substances, 
and  we  must  frankly  admit  that  the 
reason  of  the  contraction  is  yet  unknown. 
We  know,  however,  from  a  wide  experi- 
ence, he  adds,  that  when  by  the  use  of 
drugs  we  can  dilate  the  arteries,  the 
symptoms  dependent  upon  their  contrac- 
tion will  disappear.  Chronic  uraemia  is 
developed  in  persons  who  are  passing- 
little  or  no  urine,  or  urine  of  low  specific 
gravity,  and  is  evidently  caused  by  the- 
contamination  of  the  blood  by  excre- 
mentitious substances. 
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Personal  incliriatioii  is  to  the  view  that 
the  conception  of  the  term  uraemia 
should  be  extended  to  include  every  case 
of  renal  insufficiency  for  urea,  although 
well-defined  urtemic  symptoms  be  want- 
ing. Typical  ursmic  symptoms  may 
arise  in  persons  whose  blood  shows  no  in- 
crease in  urea,  but  this  fact  does  not  de- 
prive tlie  accumulation  of  urea,  salts, 
etc.,  of  clinical  significance;  it  merely 
illustrates  that  the  pathological  basis  of 
what  is  clinically  termed  ursemia  is  not 
always  the  same.  It  seems  desirable  that 
any  toxsemia  should  be  regarded  as  urae- 
mic  which  can  be  shown  to  depend  on 
the  incapacity  of  the  kidney  to  perform 
the  functions  of  a  healthy  kidney, 
Avhether  these  functions  consist  simply  in 
the  elimination  of  substances  as  they 
exist  in  the  blood  furnished  by  the  renal 
artery,  or  whether  they  shall  be  shown 
also  to  consist  in  the  transformation  of 
certain  elements  of  the  blood  previous  to 
elimination.  C.  A.  Herter  (Montreal 
Med.  Jour.,  Mr.y,  '98). 

Experiments  regarding  the  relation  of 
an  excess  of  urea  in  the  blood  seem  to 
show  that  a  large  excess  of  urea  in  tlie 
blood  is  capable  of  giving  rise  to  dis- 
turbances which  manifest  themselves 
clinically,  although  in  some  examples  of 
conditions  included  by  clinicians  as 
ursemic  it  is  quite  clear  that  urea  can 
play  no  part  in  occasioning  the  symp- 
toms. C.  A.  Herter  (W.  H.  Welch  Fest- 
schrift; Phila.  Med.  Jour.,  June  2,  1900). 
Ordinary  urine  contains  an  organic 
liquid  substance  about  twice  as  abundant 
in  volume  as  urea,  personally  named 
"ureine."  It  resembles  olive-oil,  is 
slightly  bitter,  and  seems  fatty;  the 
specific  gravity  is  1.270,  and  it  mixes 
freely  with  water  and  alcohol.  It  prob- 
ably belongs  to  the  alcoholics  of  the 
aromatic  series,  is  easily  disintegrated  at 
a  t<?mperature  of  80°  C,  and  has  a  re- 
markable power  of  absorbing  oxygen. 
Ammoniacal  fermentation  of  the  urine 
cannot  proceed  in  its  absence  except  in 
the  presence  of  considerable  heat.  Its 
potential  energy  is  about  130°  C,  but 
tliis  varies  considerably  in  differont  speci- 
mens. W.  O.  Moor  (Med.  Record,  Sept. 
1,  1900). 
Prognosis.  —  The  occurrence  of  urje- 


mia  is  always  grave.  The  acute  forms 
are  often  recovered  from,  or  subside  spon- 
taneously. "When  they  are  due  to  chronic 
renal  disease,  recovery  is,  as  a  rule,  out 
of  the  question;  they  may  be  looked  upon 
as  the  messenger  of  death.  When  they 
are  due  to  acute  disease,  the  prognosis  is 
more  hopeful,  as  the  conditions  leading 
up  to  them  are  often  amenable  to  treat- 
ment. Puerperal  cases  are  very  fre- 
quently recovered  from,  as  the  combina- 
tion of  circumstances  upon  which  they 
owe  their  origin  is  of  short  duration. 

The  chronic  form  of  uraamia  is  utterly 
hopeless,  and,  when  it  appears,  the  pa- 
tients' days  are  numbered. 

Treatment. — The  first  indication  is  to 
restore  the  secretory  functions  of  the 
kidneys.  To  this  end  we  may  apply  cups, 
leeches,  or  poultices  over  the  loins  and 
administer  bland  diuretics.  It  is  often 
found  that  the  action  of  diuretics  is  de- 
layed until  the  bowels  have  been  well 
emptied  by  means  of  jalap,  elaterium,  or 
calomel  purges.  The  use  of  the  hot  pack 
or  of  diaphoretics  will  hasten  and  assist 
the  action  of  a  diuretic.  Venesection  has 
its  advocates,  especially  in  puerperal  and 
acute  inflammatory  cases. 

Experiments  undertaken   for   the  pur- 
pose of  finding  some  explanation  of  the 
beneficial  effects  claimed  for  venesection 
in   ureemia.     While   in   urasmia   there   is 
usually  an  increase  in  molecular  concen- 
tration,   the    experiments    in    no    case 
showed  that  venesection,  with  or  without 
saline  infusion,  produced  any  dimiiuition 
of  this  concentration  or  osmotic  pressure. 
Some  other  explanation  must,  therefore, 
be  found.     P.  F.  Richtcr   (Rerlincr  klin. 
Woeh.,  Feb.  12,  IflOO). 
In  the  selection  of  drugs  for  the  treat- 
ment of  urasmia,  the  following  clear  and 
scientific  directions  are  given  by  Francis 
Delafield,  of  New  York:  "As  disturbance 
of  the  circulation,  with  dyspnn?a,  vomit- 
ing, or  cerebral  symptoms  are  liable  to 
come  on  at  any  time,  we  constantly  watch 
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the  heart  and  arteries.  If  the  arteries  be- 
come contracted  and  the  pulse  tense,  we 
at  once  give  iodide  of  potash,  nitroglye- 
'  erin,  chloral-hydrate,  or  opium.  If  the 
heart's  action  becomes  feeble,  we  use  digi- 
talis, caffeine,  or  strophanthus.  As  re- 
gards the  use  of  opium,  it  is  apparently 
safe  and  beneficial  to  use  it  if  the  arteries 
are  contracted;  if  they  are  not,  even  a 
little  opium  may  cause  poisoning  and 
death.  So  with  general  convulsions  or 
sudden  coma — an  hypodermic  injection 
of  from  '/s  to  ^/i  grain  of  morphine  may 
be  of  decided  benefit;  and  in  protracted 
contraction  of  the  arteries,  with  sleepless- 
ness and  restlessness,  Vs  grain  of  mor- 
phine every  three  hours  may  give  great 
relief." 

Tonic  remedies  and  milk  diet  (nour- 
ishing, diuretic,  and  supplying  little  ex- 
crementitious  matter)  may  be  given  to 
prevent,  if  possible,  a  return  of  the  symp- 
toms. In  puerperal  cases  delivery  should 
be  completed  with  as  little  delay  as  pos- 
sible. 

Treatment  of  urfemia  consists  in  lavage 
of  the  stomach,  the  intestine,  and  the 
blood.  The  object  is  to  diminish  the 
sources  of  intoxication.  Possiblj'  the 
patient  has  hyperchlorhydria ;  then  the 
stomach  sometimes  contains  very  power- 
ful toxins.  In  such  a  case,  Avith  contrac- 
tion of  the  extremities,  a  toxin  has  been 
isolated  capable  of  killing  a  rabbit  in  a 
few  minutes. 

In  lavage  of  the  intestine,  ordinary 
enemata  are  not  sufficient.  Twice  or 
thrice  a  day  one  should  introduce,  by  a 
long,  soft  tube,  3 '/.,  pints  of  boiled  water 
containing  7  per  cent,  of  table-salt. 

In  lavage  of  the  blood,  it  is  not  neces- 
sary to  introduce  saline  solution  directly 
into  the  veins.  The  introduction  subcu- 
taneously  of  7  to  10  or  even  17  ounces, 
twice  or  thrice  a  day,  acts  almost  as  well. 
Three  and  a  half  pints  have  been  injected 
at  a  time.  In  a  month,  one  patient  re- 
ceived 29  pints  subcutaneously  and  24 
by  the  rectum. 

The  "three  lavages'"  have  given  excel- 


lent results  in  the  treatment  of  uraemia. 
This  treatment  is  preferred  to  emetics 
and  purgatives.  Purgatives,  emetics,  and 
bleedings  should  not  be  altogether  re- 
nounced, however.  Sometimes  blood- 
letting, in  considerable  quantity,  should 
precede  the  subcutaneous  injection.  H. 
Huchard  (Jour,  des  Tract.,  Feb.  4,  '99). 

In  cases  of  uraemia,  both  acute  and 
chronic,  in  which  an  exclusively  milk 
diet  is  badly  borne,  pure  wat«r,  to- 
gether with  an  exclusively  vegetable 
diet,  is  of  value.  Under  this  treat- 
ment it  has  been  found  in  these  eases 
that  every  trace  of  albumin  disappeared 
from  the  urine,  and  generally  the  propor- 
tion of  albumin  under  such  dieting  was 
less  than  under  a  milk  diet  pure  and 
simple.  The  treatment  should  be  tempo- 
rary, only  lasting  a  few  days.  Renon 
(Revue  Then,  July  1,  '99). 

As  it  seemed  certain  that  the  blood  of 
the  renal  veins  would  contain  the  essen- 
tial principles  of  the  internal  secretion  of 
the  kidney,  it  was  suggested  that  injec- 
tion of  such  blood  miglit  yield  still  better 
results.  A  special  experimental  study  of 
the  question  was  made  in  the  Lyons  Hos- 
pital. The  blood  of  the  renal  veins  of  a 
young  and  healthy  goat  was  drawn  asep- 
tically,  its  serum  was  allowed  to  sepa- 
rate, and  then  it  was  put  up  in  20-cubic- 
centimetre  bottles.  This  scrum  gave  rise 
to  no  unpleasant  effects  when  injected 
subcutaneously,  and  was  used  in  three 
cases  of  urcemia  with  good  results.  Im- 
provement generally  showed  itself  within 
three  hours  of  an  injection.  The  violent 
headache  first  disappeared,  while  the 
nervous  troubles,  prostration,  etc.,  were 
sometimes  replaced  by  almost  exuberant 
gaiety.  Vomiting  ceased  after  a  single 
injection,  and  the  oppression  and  dysp- 
noea ceased  after  a  short  time,  the  urine 
becoming  abundant  as  the  crdcma  disap- 
peared. Lignerollcs  (Treatment,  Oct.  12, 
'99). 

After  using  ether  in  the  treatment  of 
uraemia  during  several  years,  conclusion 
that  it  is  especially  valuable  in  cases 
of  urcemie  dyspnoea,  the  ether  acting 
as  a  stimulant  to  the  nervous  system 
and  as  a  diuretic.  It  is  administered 
eveiy  hour,  or  even  every  half-hour, 
if    need    be,    in    Vs-drachm    doses,    sub- 
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cutaneously,  with  1  diachni  by  the 
mouth  alternately.  The  procedure  is 
painful  and  is  best  restricted  to  patients 
in  coma.  It  must  be  introduced  deeply 
under  the  skin  and  cellular  tissue  to 
avoid  sloughing.  If  injections  cannot  be 
used,  a  drachm  or  more  may  be  given 
with  syrup  and  water  every  half-hour. 
Rapid  improvement  follows.  The  num- 
ber of  injections  or  internal  administra- 
tions should  be  reduced  as  soon  as  the 
dyspnoea  subsides,  and  discontinued  en- 
tirely only  when  diuresis  is  thoroughly 
established.  The  method  is  only  eflfect- 
ive,  of  course,  in  kidneys  that  are  partly 
fulfilling  their  functions,  and  good  effects 
are  observed  chiefly  in  cases  of  chronic 
interstitial  nephritis.  Lemoine  (Zeits.  f. 
Rationale  Prakt.  Aerzte,  Apr.,  1900). 
The  use  of  saline  solution  subcutane-. 
ously,  intravenously,  or  per  rectum 
sometimes  saves  cases  in  which  all  other 
measures  have  failed. 

UEINARY  SYSTEM,  DISEASES  OF. 

Diseases  of  the  Kidneys  (joe  also 
Bright's  Disease,  volume  i). 

Pyelitis  (Pyelonephritis;  Pyonephro- 
sis). 

Definition. — Inflammation  of  the  pel- 
vis of  the  kidney.  Concomitant  inflam- 
mation of  the  renal  substance  justifies 
the  term  pyeJon-ephritis;  and  intense  and 
extensive  purulent  involvement,  the  term 
pyonephrosis. 

Symptoms.  —  These  are  frequently 
overshadowed  by  those  of  the  primary 
condition  that  causes  the  pyelitis;  they 
are  varied,  also,  for  the  same  reason.  The 
simple  catarrhal  pyelitis  may  cause  slight 
pain  and  tenderness  in  the  region  of  the 
affected  kidney  or  kidneys,  mild  fever, 
with  a  turbid  urine  of  acid  reaction, 
showing  a  few  pus-cells,  a  little  mucus, 
rarely  some  red  corpuscles,  and  a  trace 
of  albumin,  perhaps. 

In  the  severer  varieties,  as  in  calculous 
pyelitis,  the  occasional  concomitant  at- 
tacks of  renal  colic  are  attended  with  the 


presence  of  blood  and  pus  in  the  urine, 
with  some  mucus,  and  the  transitional 
caudate  epithelial  cells  from  the  middle 
layers  of  the  mucosa  of  the  renal  pelvis. 
The  presence  of  the  latter,  however,  is 
not  constant;  hence  their  absence  does 
not  exclude  the  existence  of  a  pyelitis, 
since  some  of  the  most  destructive  forms 
of  the  affection,  as  the  acute  or  chronic 
suppurative  or  the  pyelonephritic  may  be 
unaccompanied  by  the  presence  of  the 
pelvic  epithelium  in  the  urine.  This 
holds  true  still  more  in  the  case  of  jiyo- 
nephrosis,  in  which  the  kidney  often  be- 
comes one  large  abscess. 

In  severe  pyelitis  the  pain  is  very  acute, 
coursing  down  the  ureters.  The  fever  is 
moderate;  and  most  of  the  symptoms 
common  to  nephrolithiasis  are  mani- 
fested. 

Tlie  sj-ni])tom  of  a  well-marked  iiyolitis 
is  a  pain  in  the  loins,  with  extension  to 
the  abdomen,  to  the  groin,  to  the  thigh, 
and  to  the  testicles.     There  is  also  ten- 
derness;   urination  is  frequent,  and  very 
often  painful.    The  urine  is  found  to  con- 
tain albumin,  mucous  casts,  epithelium, 
in   the   marked   cases  pus.     W.   M.   Ord 
(Practitioner,  Sept.,  '97). 
In  pyonephrosis  and  pyeloncpJiritis  the 
fever  is  rather  hectic  or  typhoid  in  type 
Paroxysms  of  rigors  or  chills,  followed 
by  a  rapid  rise  of  temperature  to  104° 
or  105°,  and  ending  in  profuse  and  ex- 
hausting sweat,   may   be   observed;    or 
there  may  be  marked  prostration,  dryness 
of  tongue  and  skin,  feebleness  of  pulse, 
stupor,    and    delirium.      Pya?mic    cases 
reveal  a  temperature-curve  of  irregular 
course,  with  marked  remissions. 

In  obstructive  pyelitis  the  urine  some- 
times flows  freely  and  normally  for 
awhile,  until  the  increasing  pain  over  the 
affected  kidney  ends  in  relief  by  the  ex- 
pulsion of  the  obstacle  and  the  passage 
of  purulent  urine.  This  alternation  of 
normal  with  purulent  urine  is  indicative 
of  a  unilateral  pyelitis. 
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The  urine  is  ammoniaeal  in  cysto-pj'e- 
litis.  Albuminuria  is  shown  according 
to  the  degree  of  pyuria,  and  associated 
nephritis. 

In  chronic  suppurative  pyelitis  or 
pyelonephritis  the  pyuria  is  variable, 
both  in  quantity  and  constancy.  Inter- 
mittent pyuria  may  be  due  to  the  tem- 
porary blocking  of  the  ureter  by  a  stone 
(obstructive  pyelitis).  The  pus  is  seldom 
mixed  with  epithelium  in  chronic  puru- 
lent pyelitis.  The  associated  intermit- 
tent fever  may  be  like  that  of  tuberculous 
pyelitis,  and  marked  prostration,  anaemia, 
and  emaciation  are  concomitants.  Evi- 
dences of  amyloid  change  may  be  re- 
vealed in  long-standing  chronic  cases. 

The  term  ammonicemia  has  been  ap- 
plied to  that  complexus  of  nervous  symp- 
toms that  is  supposed  to  arise  from  the 
decomposition  and  absorption  of  urinary 
substances.  These  symptoms  may  be 
similar  to  the  manifestations  of  diabetic 
coma. 

Distinct  enlargement  and  fluctuation 
in  the  lumbar  region  may  be  determined 
in  many  cases  of  pyonephrosis.  This 
may  also  be  intermittent,  being  detect- 
able while  there  is  obstruction  to  the  flow 
of  pus,  and  vice  versa.  According  to  A. 
H.  Smith,  at  the  menstrual  periods  pj'e- 
litis  may  be  subject  to  marked  exacerba- 
tions, simulating  renal  colic. 

In  chronic  pyelitis  with  progressive 
atrophy  of  the  kidney,  urfemia  is  likely 
to  terminate  the  case. 

Diagnosis.  —  Besides  excluding  other 
affections  that  might  be  confounded  with 
pyelitis,  it  is  important  to  attend  to  the 
history  of  the  case  with  a  view  to  the 
discovery  of  the  cause;  the  urinary  find- 
ings must  also  be  studied  carefully.  The 
very  nature  of  this  affection  makes  it 
often  most  difficult  to  exclude  other  af- 
fections of  the  urinary  tract,  as  nephritis, 
cystitis,  and  urethritis.     Any  severe  in- 


flammation of  the  tract  in  which  the 
lower  portion  is  known  to  be  affected  is 
generally  associated  with  pyelitis  or 
pyelonephritis,  from  the  well-known 
tendency  to  extension  by  continuity. 

Epithelium  from  the  pelvis  of  the  kid- 
ney cannot  well  be  distinguished  from 
transitional  bladder-cells;  but,  given  the 
indications  of  a  pyelitis,  its  calculous 
cause  is  at  once  made  clear  upon  the  pas- 
sage of  the  characteristic  uratic  or  oxa- 
latic  concretions.  It  may  happen  that 
the  urine  from  one  kidney  is  prevented 
from  flowing  by  the  impaction  of  a  stone 
in  the  ureter.  The  urine  may  now  flow 
clear  from  the  other  and  vicariously  act- 
ing kidney  until,  the  stone  having  given 
way,  it  suddenly  increases  in  quantity 
and  changes  in  character,  owing  to  the 
return  of  the  morphological  elements  of 
the  pyelitis  (corpuscles,  desquamated  epi- 
thelium, crystals,  and  debris). 

Catheterization  of  the  ureters  and 
renal  pelves,  particularly  in  women,  as 
described  and  practiced  by  Pawlik  and 
Ivell}',  is  a  certain  method  of  determin- 
ing from  which  side  the  purulent  urine 
flows.  Palpation  of  the  ureters  through 
the  vagina  will  sometimes  reveal  thicken- 
ing and  tenderness  in  cysto-pyelitis,  and 
ureteral  distension  may  sometimes  be 
felt  in  pyelitis  calculosa. 

Vierordt  mentions  having  seen  in  some 
cases  of  pyelonephritis,  peculiar  hyaline 
casts  "split  like  a  pair  of  trousers."  Casts 
and  albumin  are  usually  present  when  the 
kidney-structure  is  involved  by  extension 
of  the  pyelitis,  while  marked  pain  in  the 
region  of  the  kidney  indicates  predomi- 
nant pyelitis,  though  it  does  not  exclude 
the  possibility  of  co-existing  nephritis. 
Marked  vesical  irritability  points  to  asso- 
ciated cystitis;  but  in  intense  pyelitis 
with  much  pus  and  an  acid  urine,  vesical 
tenesmus  may  also  be  troublesome.  Tu- 
berculous can  be  discriminated  from  cal- 
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culous  pyelitis,  possibly,  only  by  a  con- 
sideration of  the  history  and  general  con- 
dition, and  by  the  detection  of  tubercle 
bacilli  in  the  pus.  The  presence  of  a 
fluctuating  tumor  in  the  lumbar  region 
is  significant  enough  of  pus,  but  it  is  very 
difficult  to  determine  whether  it  is  due 
to  pyonephrosis  or  perinephric  abscess; 
the  history,  pyuria,  and  less  oedematous 
overlying  tissues  of  the  former  are  impor- 
tant distinguishing  points. 

The  hcemorrliagic  pyelitis  of  Senator, 
Delafield,  and  others,  described  as  occur- 
ring in  milder  forms,  and  particularly  in 
girls  of  neurotic  types,  may  be  revealed 
by  the  intermittent  haBmaturia  and  occa- 
sional lumbar  pain,  lasting  but  a  few  days 
or  a  week,  and  followed  uniformly  by 
recovery.  Digestive  disturbances  may  be  | 
prominent  in  these  cases.  | 

Much  difficulty  is  sometimes  experi- 
enced in  diagnosticating  pyelitis  when 
co-existent  with  cystitis.  It  should  be 
recollected  that  their  histories  differ,  pain 
in  the  lumbar  region  being  present  in 
the  former  and  in  the  bladder  in  the 
latter;  acid  pus  is  usually  characteristic 
of  pyelitis. 

The  following  difTerential  points  based 
upon  the  study  of  a  number  of  cases, 
suggested:  (1)  an  alkaline  reaction  is 
not  found  in  uncomplicated  pyelitis;  (2) 
the  maximum  of  albumin  in  the  urine  of 
cystitis  is  about  0.15  per  cent.,  while  in 
pyelitis  there  is  not  less  than  two  or 
three  times  as  much  albumin;  (3)  if 
nearly  all  the  pus-corpuscles  are  cre- 
natcd,  pyelitis  is  probably  present;  (4) 
also,  if  the  red  corpuscles  show  chemical 
and  morphological  decomposition,  if  the 
hajmaturia  is  microscopical  only,  and  if 
there  is  no  vesical  tenesmus;  (5)  unless 
non-imbricated,  small  epithelial  cells 
should  be  present,  which  would  favor 
the  diagnosis  of  some  cystitis.  Rosenfeld 
(Hcrl.  klin.  Woch.,  July  25,  '98). 
Surgical  kidney,  so  called,  which  is  an 
acute  suppurative  nephritis,  is  the  result 
of  an  acute  bilateral  pyelitis  due  to  the 


extension  upward  of  a  severe  cystitis. 
Acute  suppuration  or  interstitial  inflam- 
mation of  the  kidney  due  to  metastatic 
or  miliary  abscesses,  occiirs  as  a  compli- 
cation of  pyaemia. 

Etiology. — The  causes  of  pyelitis  are 
practically  of  secondary  origin.  They 
are  mainly  as  follows:  (1)  renal  calculi 
[the  most  frequent];  (2)  urethritis,  cys- 
titis, or  ureteritis  extending  upward;  (3) 
retention  of  decomposed  urine  in  the 
pelvis  of  the  kidney;  (4)  renal  affections, 
or  tubercle,  carcinoma,  and  acute  ne- 
phritis; (5)  specific  fevers,  including  in- 
fluenza, perhaps;  (G)  other  foreign  bodies 
than  stone;  (7)  irritating  diiiretics.  Re- 
garding the  cause  first  mentioned,  it 
should  be  pointed  out  that  calculous  pye- 
litis may  result  from  the  irritation  of  the 
constant  presence  and  passage  of  small 
stones  ("gravel"),  or  even  of  uric-acid 
"sand,"  as  well  as  from  the  large  den- 
dritic concretions  that  send  offshoots  into 
the  calyces.  Extensions  of  inflammation 
to  the  pelvis  from  lower  portions  of  the 
urinary  tract  may  occur  in  protracted 
cases  of  such  affections  as  gonorrhceal 
urethritis  and  puerperal  and  calculous 
cystitis.  Obstructive  pyelitis  sometimes 
follows  the  impaction  of  renal  calculi  or 
of  other  foreign  bodies  in  the  ureter  when 
there  is  pre-existing  inflammation  of  the 
tract  or  when,  as  usually  happens,  there 
is  chemical  irritation  from  the  decom- 
position of  the  accumulated  urine.  There 
may  be  obstruction  in  the  bladder  and 
urethra,  as  from  enlarged  prostate,  strict- 
ure, or  phimosis. 

Infectious  pyelitis  may  result  from 
small-pox;  diphtheria;  typhus,  scarlet, 
and  typhoid  fevers;  and  is  probably  pro- 
duced by  the  toxic  sulistances  eliminated. 
Nephritis  is  commonly  associated  with  it 
(pyelonephritis).  Parasites — such  as  the 
echinococcus,  distoma,  strongylus,  and 
filaria — may  give  rise  to  pyelitis. 
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Cantharides,  cubebs,  copaiba,  turpen- 
tine, etc.,  and  diabetic  urine  even  may 
in  rare  instances  excite  this  affection. 

Pathology.  —  The  morbid  changes  in 
the  simple,  catarrlial  variety  of  pyelitis 
consist  of  a  congested,  swelled,  and  some- 
times ecchymotic,  mucous  membrane  cov- 
ered with  a  viscid,  smooth  exudation  of 
muco-pus  and  desquamated  epithelium. 
The  urine  in  the  pelvis  of  the  kidney  is 
turbid  from  the  admixture  of  pus-cor- 
puscles and  epithelium.  In  calculous 
pyelitis,  owing  to  prolonged  and  severe 
irritation,  purulent  inflammation  and 
ulceration  prevail,  and  the  renal  struct- 
ure is  also  involved  by  extension  (pyelo- 
nephritis). Eenal  abscesses  are  thus 
formed,  and  small  dark  calculi  are  found 
frequently,  mingled  with  the  pus  in 
numerous  small  abscess-cavities;  or,  per- 
haps, the  destroyed  renal  parenchyma 
may  be  entirely  replaced  by  one  large 
abscess  {pyonephrosis). 

Case  of  pyonephrosis  in  which  renal 
substance  was  found  almost  entirely  de- 
stroyed and  replaced  by  large  intercom- 
municating cysts  containing  thin,  turbid, 
fluid  urine  and  some  pus,  besides  eight  to 
fifteen  calculi.  Loomis  (Med.  Record, 
Feb.  23,  '95). 

A  diphtheritic  inflammation,  with  the 
formation  of  a  false  membrane  and 
sloughing  of  the  pelvis,  sometimes  fol- 
lows the  severe  infection  of  the  specific 
fevers.  Marked  hemorrhagic  areas  may 
also  be  seen.  In  tuberculous  pyelitis 
there  is  usually  associated  a  nephritis 
with  areas  of  tuberculous  softening  and 
ulceration,  and  later  pyonephrosis.  In 
certain  chronic  cases  of  pyelitis  there  may 
be  cheesy  masses  of  infiltration  affecting 
the  kidney-structure;  calcification  of 
these  may  ensue. 

Persistent  obstruction  leading  to  pye- 
litis is  associated  with  dilatation  of  the 
pelvis  from  retention  of  urine  or  pus 
(pyonephrosis).    This,  in  turn,  from  pro- 


longed pressure,  causes  the  marked  atro- 
phy of  the  secreting  structure  of  the  kid- 
ney that  is  seen  in  such  cases.  There  is 
also  an  increase  in  the  interstitial  tissue 
with  secondary  contraction. 

Prognosis.  —  Eenal  complications  al- 
ways make  the  pyelitis  a  serious  affection. 
Catarrhal  cases  recover.  Calculous  pye- 
litis tends  toward  chronieity.  Pyelo- 
nephritis and  pyonephrosis  are  likely  to 
end  fatally  from  exhaustion  or  uraemia. 
Perforation  and  the  discharge  of  pus  into 
the  peritoneal  cavity,  pleural  sac,  intes- 
tine, and  bronchi,  even,  may  precede 
death.  The  gravity  of  all  cases  of  pye- 
litis depends  upon  the  causes  and  upon 
the  tendency  to  consecutive  suppuration. 

Treatment. — This  varies  according  to 
the  cause:  the  latter  needs  to  be  removed, 
its  effects  counteracted,  and  its  return 
avoided.  The  treatment  of  calculous 
pyelitis  is  essentially  that  of  nephro- 
lithiasis. Primary  inflammation  of  the 
lower  portion  of  the  urinary  tract  must 
be  combated,  causes  of  urinary  retention 
and  decomposition  must  be  diminished, 
infectious  fevers  must  be  judiciously 
handled,  and  irritating  diuretics  with- 
held. 

In  all  forms  of  pyelitis  local  measures 
are  useful,  in  the  form  of  hot-water  bags, 
fomentations,  dry  cupping,  etc.  Inter- 
nally, the  use  of  diluents  is  to  be  encour- 
aged, especially  the  alkaline  mineral 
waters,  flaxseed-  and  moss-  teas,  barley- 
water  lemonade,  skimmed  and  butter- 
milk. 

Among  drugs  selected  for  their  sooth- 
ing properties  are  the  potassium  citrate, 
uva  ursi,  buchu,  and  pareira  brava.  In 
the  event  of  suppuration  surgical  inter- 
vention is  necessary.  Irrigation  by  means 
of  Kelly's  ureteral  catheter  may  be  prac- 
ticed with  good  results  in  females  suf- 
fering from  purulent  pyelitis.  Operation 
through  the  tack  is  usually  indicated  in 
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pyelonephritis  and  pyonephrosis.  In 
chronic  pyelitis  such  stimulating  and 
alterative  drugs  as  salol,  and  the  oils  of 
turpentine,  sandal-wood,  juniper,  co- 
paiba, and  erigeron,  may  be  tried. 

Bovet  and  Huchard  recommend  the 
treatment  of  infectious  pyelonephritis 
by  the  hypodermoclysis  of  chloride-of-so- 
dium  solution. 

The  first  element  of  importance  in 
pyelitis  is  diet.  In  the  acute  form  the 
patient  should  be  kept  in  bed  till  the 
urine  be  normal  and  micturition  easy, 
with  milk  diet  and  lukewarm  baths ; 
every  second  day  a  good  rubbing.  In 
the  summer  months  his  residence  should 
be  at  the  sea-coast,  with  lukewarm  sea- 
water  baths.  In  chronic  cases  the  wells 
of  Vichy,  Carlsbad,  and  the  different  car- 
bonic springs,  as  Bilmer  Sauerbrunn, 
Prelauwasser,  Krondorfer,  Saiierling, 
etc.,  may  be  found  beneficial.  In  place 
of  those  mineral  waters,  aqua-calcis, 
6  Vs  to  19  ounces  several  times  a  day, 
may  be  substituted.  In  the  early  stages 
of  acute  pyelitis,  tannin,  alum,  and 
acetate  of  lead  are  often  found  useful; 
in  chronic  cases  small  doses  of  extract 
of  secale  cornutum  have  been  adminis- 
tered with  advantage.  Monti  (Inter, 
klin.  Rund..  March,  '93). 

Case  in  which  the  urine  was  markedly 
fcDtid:  nuich  pain  was  experienced  dur- 
ing urination  and  in  the  interval.  Six- 
grain  (0.40  gramme)  doses  of  urotropin 
relieved  the  pain  and  cleared  up  the 
urine.  The  odor  disappeared  and  the  pus 
alirO,  and  in  a  few  weeks  tlie  patient  was 
free  from  severe  paroxysmal  attacks  of 
cystic  colic.  In  another  ease  a  chronic 
cystitis  was  accompanied  by  an  ulcera- 
tion at  the  base  of  the  neck  of  the  blad- 
der. Notwithstanding  free  curetting  of 
the  ulcerated  area,  improvement  did  not 
follow  until  after  the  administration  of 
urnlrnpin.  J.  P.  Simpson  (Therapist, 
vol.  vii.  p.  SI.  Ifini). 

Amyloid,  Lardaceous,  or  Waxy  Kid- 
ney. 

It  is  an  open  question  whether  this 
condition  should  be  considered  sepa- 
rately, since  it  is  but  a  local  manifestation 


of  a  wide-spread  process  due  to  various 
causes:  syphihs,  tuberculosis,  etc.  It  also 
appears  as  the  manifestation  of  the  de- 
generative process  of  advanced  Bright's 
disease,  especially  in  the  form  following 
low  fevers.  It  has  already  been  alluded 
to  in  the  article  on  Bright's  Disease 
(volume  i). 

Symptoms. — The  condition  itself  may 
not  present  distinct  clinical  features. 
There  is  usually  found  a  history  of  long- 
continued  suppuration,  or  of  syphilis; 
perhaps  of  alcohol.  The  urine  gives  gen- 
erally very  fairly  characteristic  indica- 
tions. Its  quantity  is  increased,  its  spe- 
cific gravity  is  somewhat,  but  not  greatly, 
diminished,  varying  from  1015  down  to 
1005.  It  is  usually  singularly  clear  and 
translucent,  and  on  standing  yields  very 
little  sediment.  Under  the  microscope 
may  be  found  a  few  casts  which  are  gen- 
erally hyaline.  Albumin  is  present  in 
large  quantity.  In  later  stages,  when 
degeneration  has  set  in,  the  urine  be- 
comes reduced  in  quantity,  is  mostly 
turbid,  and  then  presents  under  the  mi- 
croscope the  morphological  signs  belong- 
ing to  the  degenerative  process.  There 
are  associated  with  this  condition  of  urine 
anaemia,  debility,  but  not  often  much 
dropsy,  with  the  characteristic  transpar- 
ent and  delicate  complexion.  There  is 
usually  degeneration  of  blood;  often  diar- 
rhoea and  vomiting.  Cerebral  symptoms 
are  not  at  all  common.  The  arteries  are 
usually  soft,  and  the  heart  generally 
shows  very  little  change.  Death  comes 
by  wasting,  diarrhoea,  inflammation,  and 
the  kindred  affections  of  the  liver  and 
other  organs.    (W.  M.  Ord.) 

Diagnosis. — The  diagnosis  cannot  usu- 
ally be  made  from  the  urinary  examina- 
tions alone.  But  if  following  syphilis, 
tuberculosis,  or  chronic  bone-suppura- 
tion, the  urine  is  found  to  be  albuminous, 
of  low  specific  gravity,  and  increased  in 
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quantity,  and  the  liver  and  spleen  are 
enlarged,  the  diagnosis  of  amyloid  dis- 
ease may  be  made  with  comparative  cer- 
tainty. 

Etiology. — Amyloid  kidney  is  usually 
associated  with  amyloid  degeneration  in 
other  organs,  as  the  liver  and  spleen, 
and  is  the  result  of  wasting  diseases,  tu- 
berculosis of  the  lungs  or  intestines,  syph- 
ilis especially  tertiary,  chronic  bone-sup- 
puration, or  other  prolonged  suppurative 
processes.  It  may  sometimes  be  a  sequel 
of  gout  or  chronic  valvular  insufficiency. 

Experiments  with  turpentine  in  the 
case  of  three  dogs,  by  ^ihich  wa.xy 
changes  were  produced  in  all,  the  spleen 
being  most  extensively  affected.  Czerny 
(Centralb.  f  allge.  Path.,  Apr.  15,  '96). 

Pathology.  —  Macroscopical  examina- 
tion shows  the  kidney  to  be  firm,  large, 
smooth,  and  pale,  except  where  the  stel- 
late veins  are  prominent.  The  capsule  is 
easily  detached.  Upon  section  the  cor- 
tex is  seen  to  be  wider  than  normal  and 
pale,  while  the  pyramids  are  deep  red. 
The  Malpighian  tufts,  which  are  the 
parts  most  affected  by  the  waxy  change, 
are  translucent.  Accompanying  this  de- 
generation is  a  diffuse  nephritis, — with 
fatty  degeneration  affecting  the  epithe- 
lium of  the  tubes  especially,-^glomeru- 
litis,  and  thickening  of  Bowman's  cap- 
sules. 

Prognosis. — This  depends,  to  a  great 
extent,  upon  the  disease  which  is  the 
cause  of  the  amyloid  condition,  but  is 
usually  very  grave. 

Treatment. — The  original  disease  is  to 
be  treated  according  to  indications,  while 
the  kidney  trouble  will  be  best  met  by 
the  remedies  and  general  dietetic  and 
hygienic  measures  used  in  chronic 
Bright's  disease  {q.  v.,  volume  i). 

J.  M.  Anders, 

Philadelphia. 


URINARY  SYSTEM,  DISEASES  OF 
(SURGICAL). 
Diseases  of  the  Kidneys  (Coxtixued). 
Movable  and  Floating  Kidney. 

The  term  movable  kidney  is  used  to 
designate  those  cases  of  displaced  and 
not  fixed  kidney  in  which  the  movements 
are  entirely  subperitoneal.  In  floating 
kidney  the  movements  are  intra-abdomi- 
nal; the  organ  is  surrounded  by  peri- 
toneum and  has  more  or  less  of  a  meso- 
nephron.  The  former  variety  is  usually 
acquired,  while  the  latter  is  said  to  be 
only  congenital.  This,  however,  is  quite 
doubtful. 

Symptoms.  —  The  subjective  signs  of 
movable  kidney  range  from  slight  dis- 
comfort to  intense  pain,  depending,  to 
some  extent,  on  the  amount  of  mobility. 
Most  commonly  the  pain  is  dull,  aching, 
or  dragging,  located  in  the  loin  and  ag- 
gravated by  exertion,  constipation,  and 
often  by  menstruation.  Occasionally  it 
is  paroxysmal,  not  unlike  renal  colic. 
Kinking  or  torsion  of  the  ureter  may 
cause  transitory  attacks  of  hydronephro- 
sis. Gastric  symptoms  and  disorders  of 
digestion  have  also  been  frequently  ob- 
served. 

[Edebohls  (Centralb.  f.  Gyn.,  xxii 
Jahrg.,  No.  40)  reports  fifty-eight  cases 
in  which  he  believes  appendicitis  was 
caused  by  the  venous  stasis  in  the 
region  of  the  ca?cum  resulting  from  the 
pressure  of  floating  kidney.  This  view 
seems  confirmed  by  the  relief  of  symp- 
toms in  twelve  cases  by  nephropexy. 
W.  AY.  Keen  and  M.  B.  Tinker.] 

The  chief  symptoms  of  movable  kid- 
ney are  pains  in  the  back,  generally  of  a 
changing  character,  from  dull  to  sharp. 
Dizziness  is  also  a  frequent  symptom. 
Then  come  those  symptoms  due  to  en- 
teroptosis  and  the  gastric  symptoms. 
Those  of  the  circulatory  system,  consist- 
ing of  palpitation,  sometimes  irregular 
heart-action,  distension  of  the  abdominal 
aorta,  throbbing  of  this  vessel,  kinking 
of  the  renal  artery,  and  occasionally  a 
bruit  in  this  place.     Then  the  symptoms 
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from  the  nervous  system;  neurasthenia, 
trembling,  dizziness,  occipital  or  frontal 
headaches,  and  deep  depression.  A  great 
many  of  the  symptoms  of  the  movable 
kidney  are  doubtless  caused  by  pressure 
on  the  solar  plexus.  Gustav  Fiitterer 
(Amer.  Gyncec.  and  Obstet.  Jour.,  Feb., 
'99). 

The  symptoms  of  movable  kidney  in 
children  are  very  variable;  often  the 
afTeetion  is  absolutely  latent.  Pain,  at 
times  paroxysmal,  is  sometimes  present, 
and  may  come  on  after  some  unusual 
fatigue  or  effort.  The  kidney  may  be- 
come twisted  and  the  ureter  occluded, 
causing  hydronephrosis,  which  may  be 
transitory,  intermittent,  or  persistent. 
Coprostasis,  appendicitis,  diflferent  cystic 
or  solid  tumors  of  the  kidney,  peri- 
nephritis, and  stone  are  among  the  con- 
ditions to  be  excluded.  Palpation 
usually  reveals  the  presence  of  a  smooth, 
rounded,  movable  mass.  Coraby  (Amer. 
Jour.  Med.  Sci.,  Mar.,  '99). 

On  palijation,  a  tumor  of  the  size,  form, 
and  consistency  of  the  kidney  can  be  tisii- 
ally  made  out;  tlie  tumor  slips  away  un- 
der the  fingers,  generally  to  the  region  of 
the  loin.    The  range  of  mobility  may  be 
slight,  but  in  some  cases  it  is  so  great 
that  the  tumor  may  be  felt  near  or  past 
the  median  line  or  in  the  inguinal  re- 
gion.    Manipulation  often  gives  rise  to 
sickening  pain,  similar  to  that  produced 
by  compression  of  the  testicle  or  ovary. 
The   failure   of  the   kidney   to  ascend 
after  a  forced  inspiration   is  a  satisfac- 
tory test,  even  if  the  kidney  only  conies 
down  low  enough  to  enable  its  inferior 
extremity  to   be   felt.     Mansell   Moullin 
(Brit.  Med.  Jour.,  i,  5C6,  1900). 

The  diagnosis  from  very  mobile,  dis- 
tended gall-bladder  and  tumors  of  the 
intestine,  especially  the  large  intestine, 
is  sometimes  ditllcult.  The  kidney  is 
much  more  deeply  located  posteriorly, 
however,  and  if  it  is  possible  to  fi.x  the 
liver  it  will  be  impossil)le  to  make  the 
gall-bladder  disappear  as  the  kidney  does. 
Apart  from  tumors  of  the  kidney 
itself,   the   condition   most  likely  to   be 


mistaken  for  movable  kidney  is  dis- 
tended gall-bladder. 

In  differentiating  a  distended  gall- 
bladder, the  histoiy.  the  usually  anterior 
position  of  the  tumor,  the  difference  in 
the  planes  of  attachments,  the  constant 
situation  of  the  gall-bladder,  and  the 
variable  situation  of  the  kidney  are  suf- 
ficient to  render  the  diagnosis  compara- 
tively easy. 

New  growths  in  the  abdomen  may 
also  be  confounded  with  movable  kid- 
ney. Here  the  character  of  the  suffer- 
ing, the  cachexia,  and  often  intestinal 
obstruction,  together  with  the  shape 
and  density  of  these  growths,  are  in 
sharp  contrast  to  the  history,  symp- 
toms, and  mobility  of  the  kidney.  Re- 
peated examinations,  and,  if  necessary, 
anaesthesia,  will  enable  one  to  establish 
the  diagnosis  in  doubtful  cases.  G.  B. 
Johnston   (Annals  of  Surg.,  Feb.,  '95). 

In  the  diagnosis  of  movable  kidney 
one  should  find  a  more  or  less  movable 
tumor  somewhere  in  the  abdomen,  which 
has  the  size,  shape,  and  consistency  of  a 
kidney.  An  attempt  is  to  be  made  to 
feel  the  hilus,  and,  if  possible,  the  pulsa- 
tion of  the  renal  artery.  This  examina- 
tion is  best  made  by  relaxing  the  ab- 
dominal walls  by  flexing  the  thighs  and 
raising  the  upper  portion  of  the  body, 
standing  on  the  right  side  of  the  patient 
if  the  right  kidney  is  being  examined. 
The  left  hand  is  put  in  the  right  lumbar 
region  pressing  upward,  while  the  right 
hand  carefully  palpates  the  abdomen 
and  only  gradually  goes  down  deeper. 
If  in  this  way  a  tumor  is  found  which 
seems  to  be  the  kidney,  the  patient 
should  be  put  into  the  knee-elbow  posi- 
tion and  one  should  try  to  percuss  both 
kidneys  in  order  to  ascertain  the  ab- 
sence of  one  of  them.  Gustav  Fiitterer 
(Amer.  Gynnec.  and  Obstet.  Jour.,  Feb., 
'99). 

In  the  case  of  intestinal  tumor.'-,  steno- 
sis of  the  gut  sometimes  settles  the  diag- 
nosis. Tumors  of  the  omentum  occupy- 
ing the  right  hypochondrium  are  rare, 
growths  of  the  pylorus  usually  cause 
greater  gastric  disturbance  and  are  situ- 
ated higher  and  nearer  the  median  line, 
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and  impacted   freces   disappear   after  a 
purge. 

Etiology.  —  The  condition  is  much 
more  common  in  women;  it  is  most  fre- 
quent during  the  child-bearing  period 
and  particularlj'  in  women  who  have 
borne  several  children.  This  is  thoiight 
to  be  because  of  the  lax  condition  of  the 
peritoneum,  of  the  abdominal  wall,  and 
the  absorption  of  the  circumrenal  fat 
thus  induced,  for  movable  kidney  may 
follow  emaciation  due  to  any  wasting  dis- 
ease. The  right  kidney  is  affected  four 
times  as  often  as  the  left;  this  is  attrib- 
uted to  the  proximity  of  the  liver,  which, 
in  its  movement  downward  with  the  dia- 
phragm, may  force  the  kidney  before  it. 
Traumatism  has  been  mentioned  as  a 
cause,  but  this  is  not  in  accord  with  the 
infrequency  of  the  condition  among 
males.  Probably  in  most  cases  renal  mo- 
bility is  to  be  attributed  to  a  combina- 
tion of  several  causes. 

Arab  women  wear  no  corset,  girdle,  nor 
any  form  of  dress  likely  to  influence  dis- 
placement of  the  kidney;  yet  the  pro- 
portion in  which  this  organ  was  found 
on  examination  to  be  freely  movable 
amounted  to  no  less  than  42  per  cent,  of 
the  cases  examined.  This  is  a  higher 
percentage  than  is  found  in  corset-wear- 
ing European  women.  M.  Trekaki  (Edin- 
burgh iled.  Jour.,  Dec,  1900). 

The  essential  cause  of  movable  kidney 
lies  in  a  particular  body-form.  The 
chief  characteristics  of  this  body-form 
are  a  marked  contraction  of  the  lower 
end  of  the  middle  zone  of  the  body,  with 
a  diminution  in  the  capacity  of  this  por- 
tion of  the  body-cavity.  This  diminu- 
tion in  the  capacity  of  the  middle  zone 
depresses  the  kidney  so  that  the  con- 
stricted outlet  of  the  zone  comes  above 
the  centre  of  the  organ,  and  all  acts — 
such  as  coughing,  straining,  lifting, 
flexions  of  the  body,  etc. — which  tend 
to  adduct  the  lower  ribs  press  on  the 
upper  pole  of  the  kidney  and  crowd  it 
still  further  downward.  It  is  the  long 
continued  repetition,  in  a  suitable  body- 


form,  of  these  influences,  which  col- 
lectively may  be  called  internal  trau- 
mata, that  gradually  produces  a  mov- 
able kidne_y.  A  distinctly  movable  kid- 
ney is  never  the  immediate  result  of  a 
single  injury  or  external  trauma.  M.  L. 
Harris  (.Jour.  Amer.  Med.  Assoc,  June 
1,   1901). 

Treatment. — In  a  very  few  cases  the 
application  of  a  suitable  abdominal  sup- 
port is  all  that  is  necessary;  if  it  proves 
unavailing,  operation  should  be  consid- 
ered. 

Ordinary  support  of  the  kidney  by 
means  of  a  belt  properly  adjusted  while 
the  patient  is  on  the  back  is  all  that 
is  required  in  the  majority  of  these  cases. 
The  amount  of  pressure  necessary  to 
hold  a  kidney  in  place  is  very  slight. 
Frequent  resort  to  surgical  interference 
in  these  cases  deprecated.  McNaughton 
(Brooklyn  Med.  Jour.,  Feb.,  '98). 

The  abdominal  bandage  is  a  very  valu- 
able resource  if  one  expects  from  it  no 
more  than  a  relief  of  the  sj'mptoms 
which  result  from  the  abnormal  mobility 
of  the  kidneys  (and  other  prolapsed  ab- 
dominal organs).  If,  however,  it  is  ex- 
pected that  this  measure  will  at  the 
same  time  remove  all  the  existing  dis- 
turbances (gastric  and  intestinal  affec- 
tions), one  will  meet  everywhere  with 
disappointment. 

The  disturbances  of  the  stomach  and 
intestinal  canal  must  be  treated  accord- 
ing to  the  principles  prevailing  at  the 
present  time. 

Besides  a  serviceable,  well-fitting  ab- 
dominal bandage  (a  cushion  for  the 
kidney  can  almost  always  be  omitted), 
the  medical  treatment  consists  in  pro- 
moting the  nutrition  and  strengthening 
the  organism.  The  former  is  done  by  a 
liberal  diet  (forced  feeding),  so  that  an 
increase  in  weight  takes  place.  The  lat- 
ter is  accomplished  by  gymnastics,  by 
general  massage,  and  electricity.  In  a 
few  cases,  after  a  considerable  increase 
in  flesh  has  occurred,  there  is  not  only  a 
disappearance  of  all  the  subjective  symp- 
toms, but  also  the  return  of  a  previously 
movable  kidney  in  the  second  or  even 
third  degree  to  its  normal  position,  so 
that  the  organ  can  no  longer  be  palpated. 
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Personal  experiences  point  decidedly 
in  favor  of  medical  treatment.  While, 
in  general,  operative  treatment  in  cases 
of  floating  kidney  is  opposed,  still  in 
rare  instances  nephrorrhaphy  may  be 
justifiable  especially  when  a  connection 
between  the  symptoms  (both  the  direct 
as  well  as  the  gastrointestinal  dis- 
turbances) and  a  movable  kidney  ap- 
pears to  be  proved  in  a  high  degree,  and 
the  above-described  dietetic-mechanical 
methods  of  treatment  have  completely 
failed.  Every  surgeon,  before  advising 
operative  intervention  in  movable  kid- 
ney, should  completely  exhaust  the  sug- 
gestions and  remedies  of  the  physician. 
Einhorn    (Med.  Record,  Aug.  13,  '98). 

\^'lien  in  movable  kidney  in  children 
the  afTection  is  latent  or  well  borne,  rest 
and  an  abdominal  belt  may  suffice  to  re- 
lieve the  symptoms.  A  flannel  bandage 
wound  several  times  around  the  body 
and  supporting  the  abdomen  is  the  best 
means  of  immobilization  that  can  be 
devised.  Dyspepsia  and  constipation 
should  receive  careful  treatment.  In 
tlic  event  of  persistent  unbearable  pains, 
peritonitis  and  hydronephrosis  from 
twisting  of  the  ureter,  an  operation 
sliould  be  performed,  fixing  the  kidney 
to  the  posterior  abdominal  wall.  Jules 
Coniby  (Brit.  Med.  Jour.,  Oct.  15,  '98). 

In  floating  kidney  the  Weir-Mitchell 
treatment  of  rest  and  forced  feeding  has 
been  followed  bj'  great  benefit;  and  a 
few  cases  are  on  record  of  apparent  cure 
of  the  disease  without  treatment,  simply 
because  an  improvement  in  nutrition 
took  place.  The  only  good  that  we  may 
hope  to  accomplish  with  a  pad  and  band- 
age is  by  crowding  up  the  whole  of  the 
abdominal  contents.  For  this  purpose  a 
round  cushion  should  be  made  of 
chamois-leather,  and  covered  with  a 
movable  cotton  ctjvcr,  to  be  frequently 
changed.  This  cushion  should  be  filled 
with  curled  hair  for  tlie  sake  of  elas- 
ticity and  lightness;  and,  indeed,  an  air- 
cushion  of  rubber  might  do  as  well,  and 
it  should  be  thick  enough  to  give  the 
woman,  when  it  is  applied,  a  distinct 
roundness  or  plumpness  of  the  abdomen. 
It  should  be  put  on  while  the  patient  is 
lying  on  his  back,  and  held  in  place 
firmly  by  means  of  a  broad  flannel  or 
woven  elastic  bandage,  so  as  to  keep  it 


evenly  pushed  into  the  abdomen.  When 
the  patient  stands  erect  all  the  abdom- 
inal contents  will  be  supported,  and  the 
patient  will  experience  great  comfort 
immediately. 

In  those  cases  in  which  the  above 
methods  of  treatment  are  impracticable 
or  unsuccessful,  nephrorrhaphy,  which, 
as  a  rule,  gives  very  satisfactory  results, 
must  be  resorted  to.  A.  Lapthorn  Smith 
(Canadian  Jour,  of  Med.  and  Surg.,  Xov., 
'99). 

From  90  to  9.5  per  cent,  of  symp- 
tomatic movable  kidneys  can  be  relieved 
symptomatically  by  the  judicious  use  of 
the  corset.  Those  cases  in  which  the 
kidney  is  at  the  pelvic  brim,  as  a  rule, 
give  the  least  trouble.  Fi.\ation  only 
transfers  the  weight  from  the  vascular 
pedicle  to  a  cicatrix.  This  treatment 
does  not  achieve  all  that  is  desired. 
Mechanical  means  are  superior  to  opera- 
tive procedure.  Belts  and  pads  have 
their  advantages.  The  prevailing  style 
of  corset  is  a  good  one  and  should  be  as 
long  in  front  as  can  be  worn,  A  corset 
2  inches  smaller  than  the  size  usually 
worn  should  be  selected.  The  lacing 
should  be  from  below  upward,  pushing 
the  kidney  well  up  beneath  the  ribs  be- 
fore fastening  the  upper  hooks.  The 
corset  should  be  fastened  on  before  the 
patient  rises  in  the  morning.  Great  at- 
tention should  be  paid  to  the  general 
health  of  the  patient.  A.  Ernest  Gal- 
lant (Phila.  j\Ied.  Jour.,  Apr,  27,  1901). 

Bandages  for  movable  kidney  are  of 
two  kinds:  simple  bandages  and  appa- 
ratus with  some  special  kidney  pad. 
Simple  bandages  act  by  supporting  the 
whole  abdominal  contents,  thus  helping 
to  fix  the  movable  kidneys  by  pressing 
the  intestines  upon  them.  This  result 
can  be  obtained  either  by  simple  band- 
ages or  by  long-fronted  corsets.  The  as- 
sociation of  entcroptosis  is  necessary  for 
bandages  to  afford  any  relief.  When 
movable  kidney  exists  without  concom- 
itant cntero])tosis,  no  form  of  bandage 
does  any  good. 

All  kidney  pads  are  useless,  for  they 
cannot  fix  or  sustain  a  movable  kidney, 
and  may  exercise  an  injurious  pressure 
on  the  kidne}'  or  venniforin  appendi.x,  or 
both.     Nephropexy   is    indicated   in    all 
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cases  ill  wliioli  a  simple  bandage  or  cor- 
set does  not  give  relief.  Edebohls  (Med- 
ical Record,  May  4,  1901). 

Opeeative  Proceduees. — Nephro- 
pexy or  Neplirorrhaphy. — By  this  term 
is  meant  the  operation  for  fixation  of  a 
movable  kidney.  The  operation  was  first 
performed  in  1881  by  Hahn,  of  Berlin, 
who  operated  upon  two  cases  of  movable 
kidney  in  April  of  that  year. 

Before  the  introdnetion  of  nephropexy, 
nephrectomy  was  performed  for  the  re- 
lief of  movable  kidney;  but  at  present  it 
would  only  be  considered  justifiable  in 
case  of  some  severe  complication,  such 
as  strangulation  or  suppuration. 

Out  of  374  operative  cases  of  movable 
kidney  but  7  deaths  occurred  within 
four  months  of  the  operation.  In  4  in- 
stances only  could  death  be  attributed 
to  the  operation.  As  regards  relief  of 
symptoms,  the  results  were  successful 
in  78  cases  out  of  100  in  which  intra- 
parenchymatous  sutures  were  employed. 
Nervous  symptoms  were,  however,  less 
often  relieved  than  painful  ones,  14  out 
of  100  being  partially  relieved,  while 
36  out  of  100  received  no  benefit  in  this 
particular.  With  respect  to  pain,  ne- 
phrorrhaphy  was  successful  in  88  cases 
out  of  100.  Albarran  (Gaz.  Med.  de 
Paris,  Sept  14,  21,  '95). 

An  incision  in  Petit's  triangle  between 
the  posterior  margin  of  the  oblique  and 
latissimus  dorsi  muscles  involves  only 
cutting  down  on  the  anterior  margin  of 
the  quadratus  lumborum  through  the  an- 
terior and  posterior  folds  of  the  aponeu- 
rosis of  the  transversalis,  to  reach  the 
adipose  capsule  of  the  kidney.  The  adi- 
pose and  fibrous  capsules  of  the  kidney 
are  then  removed,  and  the  organ  is  fixed 
in  its  proper  place  by  means  of  tampons 
of  gauze,  Avith  which  the  entire  lower 
part  of  the  wound  is  filled,  though  no 
sutures  are  used.  In  from  six  to  eight 
days  the  kidney  is  firmly  fixed  in  its 
place.  Of  course,  the  tampons  prevent 
the  wound  from  healing  by  primary 
union,  but  this  is  also  the  case  with 
other  methods,  in  which  the  oozing  of 
urine  will  prevent  primary  union.     The 


connective  tissue  formed  around  the  kid- 
ney does  not  compress  it,  and  its  func- 
tions are  not  compromised.  Permanent 
recovery  occurred  in  the  eleven  cases  so 
treated.  D.  Biondi  (La  Riforma  Med., 
July  10,  1900). 

The  following  method  of  fixation  for 
loose  kidneys  recommended:  A  fiap  of 
capsule,  including  the  larger  part  of  the 
mesial  surface  of  the  kidney,  is  incised 
with  a  scalpel  and  the  flap  of  capsule 
then  stripped  up  from  the  parenchyma, 
but  remaining  attached  to  the  convex 
border  of  the  kidney.  The  flap  of  cap- 
sule is  drawn  through  a  slit  in  the  psoas 
uHiscle  of  the  quadratus.  This  brings 
the  parenchyma  also  in  contact  with 
the  psoas  or  quadratus  fascia,  where  it 
forms  a  firm  connective-tissue  attach- 
ment. The  operation  avoids  the  neces- 
sity of  passing  sutures  through  the 
renal  parenchyma.  R.  T.  Morris  (Med. 
Record,  Feb.  23,  1901). 

New  method  of  anchoring  the  kidney. 
The  incision  extends  from  the  lower  rib 
to  near  the  crest  of  the  ilium,  a  hand's 
breadth  to  the  right  of  the  spinous  proc- 
esses of  the  vertebras.  The  fatty  cap- 
sule is  reached  just  anterior  to  the  outer 
border  of  the  quadratus  lumborum,  and 
is  opened  and  a  large  part  of  it  trimme<l 
away.  The  kidney  is  pushed  into  place 
by  a  cylindrical  pad  placed  under  the 
abdomen.  When  the  kidney  is  well  ex- 
posed, an  incision  is  made  through  the 
proper  capsule  from  one  process  below 
the  upper  pole  to  a  point  two  centimetres 
above  the  lower  pole.  This  incision  is 
placed  vertically  on  the  jjosterior  surface 
near  the  convex  border.  The  capsule  is 
stripped  loose  from  the  kidney  substance 
from  a  distance  of  three-fourths  inch  an- 
teriorly and  posteriorly  to  the  incision 
of  the  capsule.  From  the  upper  and 
lower  extremities  of  the  vertical  incision 
a  perpendicular  incision  three-fourths 
inch  long  is  made  through  the  capsule, 
this  giving  two  flaps  of  capsule  three- 
fourths  of  an  inch  wide  by  about  two 
and  one-half  inches  long.  Next  a  strip 
the  thickness  of  one's  little  finger  of  the 
other  border  of  the  quadratus  lumborum 
muscle  is  split  oft"  from  the  remainder  of 
the  muscle,  the  fibres  being  separated  by 
the  handle  of  the  scalpel.     This  separa- 
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tion  extends  from  the  muscular  attach- 
ment to  the  twelfth  rib  downward  for 
two  and  one-half  inches,  or  the  slit  in  the 
muscle  is  made  as  long  as  the  length  of 
the  capsular  flaps  before  described.  Xext, 
an  artery  forceps  is  passed  through  the 
slit  in  the  muscle,  made  to  grasp  the  free 
border  of  the  posterior  flap  of  the  kidney 
capsule, and  then  withdrawn, bringing  the 
flap  of  the  kidney  capsule  through  the 
slit  in  the  muscle.  The  two  capsular 
flaps  are  next  brought  together  over  the 
bundle  of  muscular  fibres  thus  isolated 
from  the  border  of  the  quadratus  lum- 
borum,  and  stitched  together  with  a  run- 
ning suture  of  fine  chromated  catgut, 
the  needle  being  allowed  to  penetrate  the 
muscular  bundle  at  two  or  three  places. 
The  lumbar  wound  is  next  closed  by  tier 
sutures  of  catgut,  the  skin  wound  being 
closed  with  horsehair.  B.  G.  Davis 
(Amer.  Medicine,  Jan.  11.  10021. 

Technique  of  Nephropexy.  — The  pa- 
tient is  placed  on  the  side,  resting  on  a 
hard  pillow  or  pad,  so  as  to  increase  the 
costo-iliac  space.  The  incision  for  ne- 
phropexy answers  also  for  nephrotomy, 
nephrolithotomy,  and  nephrectomy.  The 
twelfth  rib  is  carefully  located  by  both 
palpation  and  counting,  to  avoid  the  pos- 
sibility of  opening  the  pleura.  Begin- 
ning half  an  inch  below  the  last  rib  and 
close  to  the  outer  border  of  the  erector 
spinas  the  incision  is  carried  obliquely 
downward  and  forward  for  about  7  to  8 
centimetres  (3  inches).  It  divides  the 
skin  and  subcutaneous  tissues,  the  su- 
perficial fascia,  the  latissimus  dorsi,  the 
external  oblique,  the  internal  oblique, 
the  transversalis  with  its  aponeurosis, 
and  the  deep  layer  of  the  lumbar  fascia. 
The  anterior  border  of  the  quadratus 
lumborum  may  require  division  if  im- 
possible to  retract  it  sufTiciently.  Broad 
retractors  are  now  made  to  gather  up  all 
the  divided  tissues,  and  the  perinephric 
fat  will  bulge  in  the  wound.  The  fat  is 
separated  by  the  fingers  or  by  two  pairs 
of  dissecting  forceps  and  the  fibrous  cap- 


sule is  exposed.  The  kidney  is  pushed 
well  upward  and  into  the  loin  by  the 
hand  of  an  assistant  pressing  on  the  ab- 
dominal wall.  Special  care  should  be 
taken  that  the  kidney  be  in  its  normal 
position.  The  kidney  is  secured  by  pass- 
ing four  to  six  sutures  through  the  cap- 
sule and  about  2  centimetres  (1  inch)  of 
kidney-substance  and  then  through  the 
adjacent  fascia  and  muscles  of  the  wound, 
tying  subeutaneously.  Fine  sillc,  kan- 
garoo-tendon, and  chromicized  catgut 
are  used  as  suture-material;  but,  if  cat- 
gut is  used,  it  should  be  made  certain  that 
it  is  not  too  readily  absorbable. 

After  the  kidney  is  firmly  fastened  in 
place  the  external  woimd  is  closed  and 
the  usual  aseptic  dressing  applied. 

Various  modifications  of  this  operation 
have  been  suggested,  having,  as  their 
main  object,  the  securing  of  firmer  or 
more  general  adhesions  about  the  kidney. 
Leaving  a  drainage-tube  along  the  con- 
vex border  of  the  kidney  for  some  time, 
packing  the  wound  with  gauze,  incising 
and  stripping  back  the  capsule  so  as  to 
get  a  raw  surface  in  contact  with  the 
surrounding  parts  may  be  mentioned  as 
prominent  among  these  procedures,  but 
simply  stitching  the  kidney  in  place,  as 
described,  has  given  perfectly  satisfactory 
and  permanent  results  in  the  experience 
of  several  prominent  surgeons.  Wliile 
the  oblique  incision  is  generally  recom- 
mended, a  vertical  incision  along  the 
sacro-lumbalis  muscle  permits  of  more 
ready  access  for  the  purpose  of  sewing 
the  kidney  in  its  normal  axis. 

Vullicfs  method  porformod  ten  times 
with  satisfactory  results.  It  consists  in 
the  fixation  of  the  kidney  by  means  of  a 
detached  strip  of  the  tendon  of  the 
erector  spince  passed  thro\igh  the  paren- 
diynia  of  the  kidney.  A  small  swivel 
fixed  to  a  long  delicate  handle  facilitates 
the  separation  of  the  fasciculu.s  of  the 
tendon.     Two  longitudinal  incisions  are 
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made  in  the  fibrous  capsule  of  the  kid- 
ney, one  near  the  outer  border  of  the  or- 
gan and  one  near  tlie  hilum;  the  capsule 
is  then  freed  from  the  parenchyma  by 
blunt  dissection,  and  the  split  tendon  of 
the  erector  spinse  is  passed  beneath  the 
separated  capsule  from  without  inward, 
the  ends  being  secured  in  a  wound  near 
the  spine.  A  few  sutures  are  passed 
through  the  capsule  and  the  fascia  lum- 
borum.  J.  L.  Thomas  (Brit.  Med.  Jour., 
Nov.  8,  1902). 
Renal  Calculus. 

Symptoms. — Pain  and  lisemorihage  are 
the  most  important  symptoms,  in  case  the 
stone  is  small  and  the  kidney  healthy; 
indeed,  these  may  be  the  only  symptoms 
present.  The  pain  is  usually  felt  in  the 
loin  over  the  affected  organ;  it  is  of  a 
dull,  heavy,  dragging  character.  Hfema- 
turia  is  generally  remittent,  the  amount 
of  blood  passed  is  not  great,  it  is  thor- 
oughly mixed  with  the  urine,  and  the 
blood-cells  are  altered.  A  larger  cal- 
culus, producing  suppuration,  is  sug- 
gested by  pus  in  the  urine  with  pain  on 
pressure  and  perhaps  increased  resistance 
in  the  loin.  A  calculus  blocking  the  ure- 
ter and  producing  hydronephrosis  is  sug- 
gested by  feeling  a  soft,  elastic  tumor 
of  variable  size  through  the  abdominal 
walls  or  in  the  lumbar  region;  but  this 
is  apt  to  disappear  simultaneously  with 
the  passage  of  a  large  amount  of  urine. 
The  attacks  usually  recur  and  the  urine 
becomes  alkaline  or  putrid.  Vesical  irri- 
tation, pain,  retraction  of  the  testes,  and 
gastric  disturbances  are  other  symptoms 
frequently  met  with  in  all  forms  of  renal 
calculus.  In  case  of  renal  colic  there  is 
acute  suffering,  the  pain  shooting  down 
tlie  iTreter  to  the  testicle  or  labium  majus 
and  often  radiating  to  the  thigh.  There 
may  be  nausea  and  ineffectual  vomiting, 
vesical  tenesmus,  faintness,  cold  sweat- 
ing, and  even  collapse.  Oftentimes  the 
pain  ceases  as  suddenly  as  it  began;  but 
relief  is  not  permanent  unless  the  stone 


has  receded  into  the  pelvis  of  the  kidney 
or  has  passed  into  the  bladder.  The 
paroxysms  of  pain  recur  at  intervals  of 
from  a  few  minutes  to  several  hours  or 
days. 

Diagnosis.  —  In  the  differential  diag- 
nosis from  stone  and  malignant  or  villous 
growths  of  the  bladder  the  imperfect 
mixing  of  the  blood  with  urine,  the  larger 
amount  of  blood,  less  altered  blood-cells, 
the  presence  of  clots,  and  more  severe 
pain  would  be  of  aid.  In  the  case  of 
malignant  growths  of  the  kidney  the 
cachexia  and  the  palpation  of  a  tumor, 
possibly  irregular  in  outline,  are  of  use 
in  establishing  a  diagnosis. 

The  Eontgen  rays  have  been  used  by 
a  considerable  number  of  surgeons,  and 
with  quite  satisfactory  results  in  most 
cases.  Calculi  of  calcium  oxalate  give 
the  most  distinct  pictures,  those  formed 
of  urates  are  less  easily  recognized,  and 
phosphatic  calculi  are  most  difficult  to 
photograph. 

Localization  of  pain  in  renal  lithiasis, 
based  on  analysis  of  259  cases  of  renal 
calculus.  The  simple  cases,  those  who 
did  not  suffer  crises  of  colic,  were  gen- 
erally characterized  by  pain  correspond- 
ing almost  exactly  to  the  situation  of 
the  kidney.  In  75  cases  bilateral  lum- 
bar pain  was  present,  and  often  consti- 
tuted the  only  symptom  of  calculus. 
Unilateral  lumbar  pain  occurred  15 
times,  generally  in  attacks  of  colic,  and 
associated  with  other  manifestations. 
Abdominal  pain,  which,  in  infants,  in- 
volves the  whole  abdomen,  and  is  the 
chief  factor  in  renal  colic,  was  found  in 
adults  most  acute  in  the  hypogastric 
and  umbilical  regions.  Abdominal  pain 
occurred  alone  in  7  cases  of  the  series; 
associated  with  limibar  pain,  but  with- 
out true  colic  in  26,  bilateral  in  9,  uni- 
lateral in  17.  Pain  in  the  ureter  alone 
was  observed  in  10  cases,  unilateral  in 
6,  bilateral  in  4.  Of  these  10,  9  were 
proved  to  have  been  caused  by  oxalate 
calculi.  Hepatic  pain,  without  gall- 
stones  as  an   accompanying   condition, 
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was  present  twice.  Genital  pains  are 
recorded  in  15  eases,  bilateral,  and  al- 
ways associated  with  other  localiza- 
tions. Pain  was  found  once  over  the 
iliac  bone,  unilateral  8  times  in  the 
thigh,  6  times  in  the  area  of  distribu- 
tion of  the  feraoro-cutaneous  nerve, 
twice  in  that  of  the  obturator,  and 
twice  in  the  urethra.  Apart  from  pain, 
total  abdominal  hypersesthesia  was  ob- 
served in  2  eases,  and  abdominal  anal- 
gesia in  5,  of  which  4  were  unilateral, 
involving  the  hypochondrium  especially. 
True  colic,  paroxysmal  lumbar  pain  ex- 
tending to  the  thorax  and  along  the 
ureter,  with  vomiting  of  food  and  bile, 
was  seen  in  74  cases.  Constant  (Brit. 
Med.  Jour.,  from  Rev.  MSd.  de  I'Est, 
Jan.  1,  1901). 

From  the  examination  of  136  cases 
suspected  of  having  renal  or  ureteral 
calculi,  and  the  detection  of  19  cases  of 
ureteral  and  17  eases  of  renal  calculus, 
these  conclusions  are  drawn:  Both  the 
negative  and  positive  diagnosis  by  the 
Roentgen  method  are  accurate  and  valu- 
able. Ureteral  calculus  is  much  more 
common  than  has  been  supposed,  or 
about  50  per  cent,  of  all  eases  of  cal- 
culus. It  is  impossible  to  arrive  at  as 
accurate  a  diagnosis  of  calculus  by  other 
methods.  This  method  is  comprehen- 
sive, and  aids  operative  intervention  by 
localizing  all  calculi  and  excluding  cal- 
culi from  the  otlier  kidney.  Non-opera- 
tive treatment,  with  a  negative  diagno- 
sis by  this  method,  is  irrational  and 
dangerous  in  cases  that  are  at  all  sus- 
picious. The  method  is  precise,  because 
its  results  are  mechanically  produced, 
but  tliat  accuracy  in  its  employment 
and  care  in  reading  the  results  are 
necessary  to  the  avoidance  of  error. 
The  data  obtained  by  this  method  make 
non-operative,  conservative  treatment 
rational  in  cases  of  small  calculi  low 
down  in  the  ureter  that  can  be  expected 
to  pass.  The  negative  diagnosis  does 
not  preclude  exploratory  nephrotomy, 
but  does  make  unnecessary  the  actual 
incision  into  the  kidney  in  search  for 
calculi.  Dilatation  of  the  ureter  with 
bougies,  as  has  been  practiced  in  the 
female,  may  be  employed  in  tlic  male 
by    utilizing    a    suprapubic    cystotomy 


wound  to  guide  the  instruments  from 
the  urethra  into  the  ureters.  C.  L. 
Leonard    (Annals  of  Surg.,  Apr.,   1901). 

Etiology  and  Pathology. — Renal  cal- 
culus occurs  most  frequently  in  males, 
before  the  age  of  15  and  in  later  years  of 
life.  Its  formation  depends  upon  the 
gluing  together  of  crystalline  particles 
or  amorphous  salts  in  the  urine  by  col- 
loid material  from  blood-clot  or  mucus. 
The  masses  thus  formed  vary  in  size  from 
sand  to  that  of  a  hen's  egg;  some  of  them 
assume  the  shape  of  branches  of  coral. 
The  nuclei  of  calculi  are  said  to  consist 
most  commonly  of  ammonium  urate  in 
children,  uric  acid  in  adult  life,  and  cal- 
cium oxalate  after  the  fortieth  year.  The 
phosphates,  cystin,  and  xanthin  less  fre- 
quently give  rise  to  renal  calculi. 

A  small  stone  may  be  lodged  in  healthy 
renal  tissue,  giving  rise,  perhaps,  to 
bleeding,  congestion,  and  inflammation 
and  various  nervous  symptoms;  or  it 
may  cause  the  formation  of  an  abscess  in 
the  substance  of  the  kidney.  Gravel  may 
pass  from  the  uriniferous  tubules  and  be 
carried  away  by  the  current  of  urine  with- 
out causing  symptoms.  A  small  stone 
may  pass  along  the  ureter  with  dfficulty, 
causing  renal  colic;  it  may  remain  a 
movable  body  in  the  pelvis,  by  its  irri- 
tation producing  pyelitis  or  by  stopping 
the  ureteral  orifice  produce  hydrone- 
phrosis; or  it  may  be  lodged  in  the  pelvis 
or  calices,  forming  a  large,  sometimes 
branched,  calculus  and  give  rise  to  in- 
flammation, suppuration,  and  thickening 
of  the  tissues  about  it. 

Treatment,  Medical. — During  the  at- 
tack of  colic  the  patient  is  to  he  given  the 
hot  bath  and  hot  drinks  of  lemonade  or 
soda-water,  while  hot  fomentations  are 
to  be  applied  to  the  loins.  If  these  meas- 
ures are  insudicicnt  to  bring  relief,  mor- 
phine or  even  chloroform  may  be  used. 

Between  the   attacks  attention   must 
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first  be  directed  to  hygienic  and  dietetic 
measures.  Moderate  exercise  is  to  be 
taken  daily  in  the  open  air  and  the  pa- 
tient is  to  lead  as  quiet  and  temperate  a 
life  as  is  possible.  Overeating  and  in- 
dulgence in  alcohol  should  be  prohibited. 
Large  quantities  of  vrater,  either  mineral 
— such  as  lithia,  Poland,  Carlsbad,  and 
Vichy — or  distilled,  are  to  be  taken  daily. 
The  bicarbonate  or  citrate  or  potassium 
given  in  1-drachm  doses  in  a  tumblerful 
of  water  two  or  three  times  daily,  or  the 
benzoate  or  carbonate  of  lithia  in  5-grain 
doses  three  times  a  day  are  of  value. 
Piperazin  is  claimed  by  some  to  be  a  solv- 
ent for  uric-acid  calculi  and  may  be  ex- 
hibited in  5-grain  doses  three  or  four 
times  daily. 

In  renal  colic  local  measures  consist 
of  hot  applications.  Prolonged  hot  baths 
accelerate  the  crisis  and  promote  diuresis 
caused  by  mineral  waters.  They  are  use- 
ful in  moderate  cases,  but,  when  there  is 
much  vomiting  and  struggling,  their  ac- 
tion is  only  limited.  Complete  immer- 
sion is  better  than  partial.  The  tempera- 
ture should  not  be  less  than  93°,  and  if 
not  contra-indicated  may  be  gradually 
raised  to  104°  F.  When  there  is  intoler- 
ance of  drugs  by  the  stomach  they 
should  be  given  by  the  rectum.  Anti- 
pyrine  is  especially  useful.  Injections  of 
laudanum,  10  to  20  drops,  may  be  used 
after  first  washing  out  the  rectum.  In- 
halations of  chloroform  or  ether  may  be 
used  when  there  is  danger  of  abortion, 
or  when  the  nervous  symptoms  are  ex- 
aggerated. Marboux  (Lyon  M6d.,  p.  407, 
Mar.  21,  '97). 

On  theoretical  grounds  based  on  the 
facts  that  glycerin  is  a  solvent  of  uric 
acid,  and  that  when  given  by  the  mouth 
it  is  excreted  in  large  part  with  the 
urine,  this  agent  was  tried  with  success, 
but  it  is  not  due  to  any  solvent  action 
on  the  uric  acid,  but  to  physical  changes 
produced  in  the  urine,  which  is  rendered 
somewhat  oily  and  thus  causes  a  lubri- 
cating effect.  From  I  to  4  ounces  are 
given  at  a  dose,  dissolved  in  an  equal 
quantity  of  water,  between  two  meals, 
and  repeated  two  or  three  times  in  several 


days.    This  method  was  used  in  one  hun- 
dred  and   fifteen   cases,   and   in   60   per 
cent,  it  proved  efficacious  either  bj'  re- 
moving concretions  or  by  relieving  the 
pain.     Herrmann    (Med.  Chronicle,  Jan., 
1900). 
Treatment,  Surgical.  —  Nephrolithot- 
omy— the  removal  of  a  stone  located  in 
the  substance,  calices  or  pelvis,  of  the 
kidney — is  indicated  when  the  diagnosis 
is  reasonably  certain. 

Technique  of  Nephrolithotomy.  —  The 
preparation  of  the  patient  and  the  in- 
cision are  the  same  as  for  nephropexy. 
Edebohls's  bag,  placed  under  the  pa- 
tient lying  on  the  side,  is  of  much  value 
in  bringing  the  field  of  operation  into 
prominence.  Deep  manipulation  is  facil- 
itated by  dividing  the  outer  edge  of  the 
quadratus  lumborum  or  if  more  room  is 
needed  in  front,  for  inspecting  or  free- 
ing the  kidney  or  for  controlling  hsem- 
orrhage.  The  incision  may  be  curved 
downward  and  forward  toward  the  ab- 
domen. After  opening  the  fatty  capsule 
of  the  kidney  the  organ  should  be  sys- 
tematically examined  by  pressing  on  its 
surfaces  or  compressing  it  between  the 
thumb  and  fingers.  Morris  recommends 
that  the  pelvis  and  upper  end  of  the  ure- 
ter be  palpated  before  the  kidney  is  dis- 
turbed in  its  position  in  order  to  detect 
any  small  calculus  that  might  be  present 
and  prevent  its  falling  into  the  ureter 
during  manipulation.  If  no  hard  spot  is 
detected  after  the  entire  kidney  has  been 
squeezed  between  the  fingers,  some  op- 
erators recommend  that  exploratory 
punctures  be  made  from  one  end  of  the 
kidney  to  the  other  with  a  fine  needle. 
This  procedure  is  to  be  condemned  as 
most  unreliable  for  diagnostic  purposes. 
In  case  a  stone  is  found,  the  kidney 
must  be  opened;  and  if  none  be  found  the 
same  procedure  is  necessary  for  thoroueh 
exploration.  In  either  case  an  incision 
should  be  made  in  the  border,  the  in- 
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fimdibiiliim  should  be  opened,  and  the 
calices  should  be  subject  to  digital  exam- 
ination. When  a  calculus  is  found,  it 
may  be  necessary  to  enlarge  the  wound 
in  order  to  extract  it.  Hfemorrhage  is 
controlled  by  temporary  packing  or  by 
passing  a  catgut  suture  through  the  kid- 
ney-substance. Large  calculi,  particu- 
larly if  branched,  often  have  to  be  broken 
with  forceps  before  it  is  possible  to  re- 
move them.  Openings  in  the  pelvis 
sometimes  give  rise  to  urinary  fistulas; 
when,  therefore,  it  seems  proper  and 
feasible,  it  is  best  to  extract  through  an 
opening  into  renal  tissue. 

Whether  a  calculus  is  found  or  not,  the 
ureter  should  be  catheterized  through  the 
pelvis  of  the  kidney  from  end  to  end, 
to  determine  that  it  is  not  obstructed. 
Weir's  long  flexible  probe  of  spiral  steel 
is  the  best  means  of  accomplishing  this. 
When  the  renal  cavity  is  suppurating,  it 
should  be  irrigated  with  a  weak  anti- 
septic solution.  The  wound  in  the  kid- 
ney is  packed  with  iodoform  gauze  and 
a  drainage-tube  is  carried  behind  the 
kidney  passing  out  of  the  lower  part  of 
the  incision.  The  wound  is  partly  closed 
and  dressed  with  the  usual  aseptic  pre- 
cautions. 

Probably  no  major  operation  has  a 
lower  mortalit}',  particularly  if  under- 
taken early  before  any  serious  renal 
changes  have  resulted. 

[Morris  has  operated  in  34  cases  witli 
only  one  death.  Newman  ("Lectures  on 
the  Surgical  Diseases  of  the  Kidney," 
London,  '88)  collected  statistics  of  42 
cases  of  nephrolitliotoniy  in  wliich  the 
calculus  was  not  associated  with  pyuria 
or  suppuration  within  the  kidney,  with- 
out finding  a  single  death.     Keen  and 

Tl.VKER.] 

Cellulitis,  renal  fistula,  and  renal  ab- 
scess have  been  mentioned  as  possible 
consequences  of  the  operation. 

The  aim  of  the  surgical  treatment  of 
renal   calculus  should  he   to  extend   the 


application  of  nephrolithotomy  and 
thereby  restrict  the  necessity  of  nephrot- 
omy and  nephrectomy.  The  theory  that 
a  stone  in  one  kidney,  whether  that 
kidney  is  itself  painful  or  not,  reflects 
or  transmits  pain  to  the  opposite  kidney 
is  quite  unproved.  The  surgical  principle 
with  regard  to  the  exploratory  operations 
should  be  that  with  pain,  paro.xysmal 
or  continuous,  on  one  side  only,  the  kid- 
ney on  the  painful  side  should  be  ex- 
plored. Nephrectomy  for  calculous  con- 
ditions is  very  rarely  called  for  and 
should  be  done  only  in  most  exceptional 
cases.  Nephrotomy  for  calculous  pyo- 
nephrosis is  the  proper  operation,  be- 
cause of  the  frequency  of  double  calcu- 
lous disease.  Nephrectomy  while  the 
opposite  organ  is  occupied  by  calculus 
is  fraught  with  very  great  danger  to 
life;  whereas  nephrectomy  after  the  op- 
posite kidney  has  been  freed  from  stone 
will  probably  be  followed  by  recovery 
from  the  operation  and  possibly  by  very 
good  health  for  j'cars  afterward.  When 
renal  calculus  causes  reflected  or  trans- 
ferred vesical  or  ovarian  pain,  the  re- 
moval of  the  calculus  will  be  followed 
by  complete  cure  of  the  bladder  or 
ovarian  symptoms.  When  we  have 
cause  to  suspect  the  presence  of  a  cal- 
culus we  should  recommend  its  im- 
mediate removal  regardless  of  the  fact 
that  it  is  not  causing  renal  or  trans- 
ferred pain.  Quiescent  calculus  is  as 
dangerous  to  the  possessor  as  unsus- 
pected calculus,  and  ought  to  be  re- 
moved by  operation.  The  same  principle 
should  be  applied  to  renal  calculus 
which  has  long  been  the  rule  in  regard 
to  vesical  calculus,  namely:  when  sus- 
pected it  should  be  searched  for  and, 
when  known  to  exist,  removed,  without 
waiting  in  the  hope  that  it  may  become 
encysted  or  spontaneously  expelled.  The 
very  low  mortality  puts  this  operation 
upon  the  same  footing  for  renal  cal- 
culus as  lithotrity  in  the  most  experi- 
enced hands  for  vesical  calculus.  Henry 
Morris   (Lancet,  Apr.  23,  '98). 

Tumors  of  the  Kidney. 

The  greater  number  of  tumors  of  the 
kidney  are  malignant.  Sarcoma,  how- 
ever, is  much  the  most  common  form; 


404        URINARY  SYSTEM,  DISEASES  OE  (SURGICAL).     TUMORS  OF  KIDNEY. 


carcinoma  comes  next  in  order;  adenoma 
is  not  uncommon  and  is  said  to  degen- 
erate frequently  by  epithelial  overgrowth 
into  carcinoma;  fibroma,  lipoma,  an- 
gioma, myxoma,  and  tumors  of  the  ad- 
renal are  much  more  rarely  observed. 

An  incomplete  development  of  the  fi- 
brous-tissue capsules  separating  the  kid- 
ney and  suprarenal  body  is  a  common 
developmental  defect.  The  two  organs 
sometimes  run  into  one  another  in  the 
region  of  this  defect.  Subsequent  separa- 
tion of  the  two  organs,  each  retaining 
portions  of  the  other,  is  possible.  Tumors 
may  originate  from  such  suprarenal  or 
renal  cysts.  Tubular  adenomata  are 
.  rounded  and  smooth,  reaching  the  size  of 
a  pea,  of  a  bluish-red  color,  and  soft  con- 
sistence, situated  in  the  cortex,  seen  best 
after  stripping  off  the  capsule.  The 
tubular  adenomata  probably  take  their 
origin  in  cysts  of  the  renal  tubules.  In 
the  trabecular  cystomata  the  cystic 
nature  is  an  important  feature  in  this 
large  class  of  kidney-tumors.  Fat  seems 
to  be  of  constant  occurrence  in  the  epi- 
thelial cells  of  the  trabecular  cystomata. 
The  trabecular  cystomata  also  probably 
take  their  origin  from  the  renal  elements. 
Putting  aside  the  tubular  adenomata, 
there  still  remains  two  distinct  types  of 
kidney  tumors. 

Tumors  of  the  first  type  are:  I.  Com- 
mon, subcapsular,  often  multiple,  of  all 
sizes.  2.  Chiefly  cystic;  showing  trabec- 
ulae,  composed  of  connective  tissue  and 
capillaries,  later  of  capillaries  alone.  3. 
TrabeculiE  and  cyst-wall  lined  by  single 
layer  of  epithelium,  whose  protoplasm 
contains   fat. 

Tumors  of  the  second  type  are:  I. 
Rare,  subcapsular,  solitary,  of  all  sizes. 
2.  Chiefly  solid,  but  often  show  early 
cystic  softening.  3.  Cell-columns  lying 
in  capillaries,  or  separated  from  them  by 
fine  connective  tissue.  Richer  (Centralb. 
f.  allge.  Path.,  June  1,  '97). 

In  24  cases  of  tumor  of  the  capsule 
of  the  kidney,  20  were  in  women.  In 
15  the  normal  kidney  was  removed  with 
the  tumor.  The  tumors  of  the  capsule 
are  fibrolipomata,  myxolipomata,  and, 
rarely,  sarcomata.  The  former  are  be- 
nign, the  second  semimalignant,  and  the 


last  malignant.  Bork  (Arcliiv  f.  klin. 
Chir.,  vol.  Ixiii,  No.  4,  1901). 
Sarcoma  is  by  far  most  frequently  met 
with  in  children  and  is  usually  con- 
genital. The  tumor  is  generally  of  the 
round  or  spindle-celled  variety,  highly 
malignant,  of  rapid  growth,  and  often 
attains  enormous  dimensions. 

Carcinoma  is  said  to  result  in  some 
cases  from  traumatic  irritation,  as  from  . 
calculi,  or  to  follow  inflammatory  proc- 
esses. As  a  rule,  the  tumor  is  of  slow 
growth,  and  the  neighboring  lymphatic 
glands  are  not  affected  until  late.  Ex- 
tension of  the  disease  to  surrounding 
organs  is  not  common  and  metastases  are 
still  more  rare.  All  these  factors  favor 
the  success  of  the  operation.  If  a  ma- 
lignant growth  be  large  and  of  some 
months'  standing,  however,  particularly 
if  it  is  adherent,  operation  is  contra-in- 
dicated, as  it  is  also  in  children  unless 
the  growth  be  small  and  the  child  other- 
wise healthy. 

Malignant  growth  of  the  kidney 
usually  begins  in  the  cortical  portion  of 
the  organ,  and  in  some  cases  its  origin 
from  the  epithelium  of  the  tubules  has 
been  demonstrated.  The  growth  may 
assume  a  nodular  or  a  diffuse  form,  and 
areas  of  softening  are  frequently  seen 
scattered  in  the  growth,  and  the  soften- 
ing may  lead  to  the  formation  of  cavities 
filled  with  blood  and  detritus.  There  is 
almost  always  some  kidney-tissue  left  in 
a  more  or  less  normal  condition,  but 
more  or  less  wide-spread  interstitial  ne- 
phritis is  often  present.  In  primary  can- 
cer only  one  kidney  is  usually  affected. 
Metastases  are  not  uncommon,  and  the 
order  of  frequency  of  the  infection  of 
other  structures  is  as  follows:  Lungs, 
renal  veins  and  vena  cava,  lymphatic 
gl'  nds,  and  liver.  The  malignant  renal 
tumor  is  frequently  adherent  to  the  sur- 
rounding structures,  pyelitis  is  not  un- 
common, and  calculi  are  not  infrequently 
found  in  the  renal  pelvis.  The  opposite 
kidney  may  undergo  hypertrophy,  but 
often  it  is  affected  with  chronic  diffuse 
nephritis.     Approximately,   one-third   of 


URIXAKY  .SYSTEM,  DISEASES  OF  (SURGICAL).    TUMORS  OF  KIDNEY.       405 


all  cases  occur  in  childhood  before  the 
age  of  ten  rears,  and  far  more  in  the 
first  five  years  of  life  than  in  the  second. 
There  is  no  great  difference  in  the  fre- 
quency with  whicli  the  two  kidneys  are 
affected,  but  the  disease  occurs  more  fre- 
quently in  males  than  in  females.  The 
average  duration  of  the  disease  in  chil- 
dren is  some  eight  months;  in  adults  it 
is  considerably  longer:  i.e.,  two  and  a 
half  years.  Wentworth  (Arch,  of  Fed., 
May,  '9G). 

Malignant  tumors  of  the  kidney  in 
childhood  occur  either  congenitally  or 
within  the  first  four  years  of  life;  most 
frequently  between  one  and  two  years 
of  age.  All  of  them  are  probably  em- 
bryonic in  origin,  as  evidenced  by  tlie 
fact  that  they  contain  distinctly  embry- 
onic tissue.  They  are  very  rapid  in 
growth,  and  are  not  attended  with  any 
destructive  systemic  symptoms  in  the 
first  half  of  their  course;  in  the  late 
period  they  are  accompanied  by  rapid 
and  great  constitutional  distui-bance. 
The  left  kidney  is  more  often  affected 
than  the  right.  There  is  no  sexual  vari- 
ation. Without  operation  the  average 
duration  of  life  is  8.08  months;  with 
operation  it  is  10.77  months.  George 
Walker  (Annals  of  Surg.,  Xov.,  '97). 

Pathological  anatomy  of  a  case  of 
primary  carcinoma  of  the  kidney  exhibit- 
ing two  main  points  of  interest:  metas- 
tasis by  the  venous  channels,  and  exten- 
sion in  directions  opposite  to  that  of  the 
blood-current.  A  man,  aged  50,  was  ad- 
mitted willi  a  largo  growtli  in  tlie  left 
loin.  The  growth  was  inoperable.  Post- 
mortem a  renal  new  growth  was  found, 
with  metastasis  in  tlie  renal  pelvis,  in  the 
spermatic  cord,  testicle,  and  penis  by  ex- 
tension along  the  internal  spermatic  vein 
and  the  venous  channels  with  which  this 
vein  communicated.  In  this  way  the 
vessels  of  the  prostate  and  base  of  the 
bladder,  of  the  venous  sinuses  of  the 
corpora  cavernosa,  and  of  the  dorsal  vein 
of  the  penis  were  involved.  Tlic  i)riniary 
growth  was  of  an  adenocarcinomatous 
nature:  tlie  secondary,  in  addition  to 
this,  exhibited  papillomatous  characters. 
Suitor  I  Vin-how's  Archiv,  May  28,  1!M)2). 
Symptoms.  —  The  most  important 
symptom  of  renal  nfO|)lasm.-  is  llie  pres- 


ence of  a  tumor,  situated  in  the  loin  and 
growing  anteriorly.  The  tumor  is  smooth 
and  rounded,  resists  movement  on  press- 
ure, and  does  not  descend  on  inspiration. 
Pain  is  quite  a  constant  symptom  in  the 
case  of  malignant  growths.  It  is  felt 
chiefly  in  the  loin,  but  radiates  to  the 
scapula  and  back  and  to  the  thigh. 
Haematuria  may  be  a  symptom,  partic- 
ularly in  case  of  sarcoma,  and  is  irregu- 
larly intermittent.  Carcinomatous  tu- 
mors are  apt  to  be  nodulated  instead  of 
smooth  and  rounded,  as  are  most  renal 
tumors.  In  advanced  stages  of  the  dis- 
ease fragments  of  carcinomatous  tissue 
may  be  passed  in  the  urine.  The  patient 
becomes  emaciated  and  cachectic.  He- 
patic and  splenic  enlargements  are  most 
likely  to  be  confounded  with  renal  tu- 
mors. 

Diagnosis. — The  differential  diagnosis 
is  facilitated  by  noting  the  resonance  of 
the  colon,  which  crosses  the  kidneys,  but 
not  the  spleen  or  liver.  This  is  assisted 
by  the  detection  of  the  notched  edge  of 
the  spleen  or  well-defined  edge  of  the 
liver;  and  of  dullness  on  percussion  over 
the  flanks.  Soft,  elastic  sarcomata  may 
be  mistaken  for  hydronephrosis. 

Researches  into  the  literature  of  renal 
tumors  have  served  to  show  that  the 
large  intestine  does  not  always  lie  in 
front  of  such  growths,  but  that  it  may 
be  placed  laterally  or  even  retain  its 
normal  relationship  to  the  kidney.  In 
analysis  of  34  cases  of  right-  and  of  27 
cases  of  left-  sided  renal  tumor  the  per- 
centage frequency  of  the  position  of  the 
gut  found  as  indicated  in  the  subjoined 
table:— 

Nnriniil.  LHternl.       Anterior. 

Right    44.12         11.5        44.13 

Left 37.02        22.2        40.78 

Kofmann  (Wiener  med.  Wooh.,  Nos. 
20  and  27,  '90). 

The  chief  symptoms  of  renal  sarcoma 
in  children  are  the  presence  of  a  tumor 
behind  the  colon,  rapiilly  growing,  more 
or  less  free  according  to  the  presence  or 
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absence  of  adhesions;  if  cysts  develop, 
examination  of  the  fluid  is  a  help  in 
diagnosis.  Examination  of  the  urine 
gives  negative  or  uncertain  results; 
hajmaturia  is  exceptional.  Concetti  (Rif. 
Med.,  May  9,  10,  11,  '98). 

Diseases  of  the  Ureters. 

Examination  of  the  Ureters. — In- 
spection.— The  vesical  orifices  of  the  ure- 
ters can  be  seen  by  cystoscopical  exam- 
ination, but  for  more  extensive  exami- 
nation vaginal  or  abdominal  incision 
is  required.  For  exposing  the  vaginal 
portion  of  the  ureter  Kelly  makes  an  in- 
cision extending  from  the  vault  half-way 
down  through  the  antero-lateral  vaginal 
wall.  The  posterior  pelvic  portion  and 
lower  abdominal  portion  is  exposed  after 
abdominal  incision  by  drawing  the  sig- 
moid flexure  toward  the  right  to  expose 
the  left  ureter  and  by  lifting  the  caput 
coli  and  drawing  it  also  to  the  right  to 
expose  the  right  ureter.  The  abdominal 
portions  are  exposed  by  incising  the  peri- 
toneum reflected  over  the  ascending  or 
descending  colon  on  the  outer  side  where 
there  are  no  vessels,  and  then  displacing 
the  colon  toward  the  median  line.  The 
ureter  will  often  be  found  adhered  to  the 
peritoneum  as  it  is  separated  from  th^ 
abdominal  wall. 

Palpation.. — The  pelvic  portion  of  the 
ureter  may  be  palpated  through  the  va- 
gina or  rectum.  If  the  internal  iliac 
artery  can  be  located  the  ureter  will  be 
felt  as  a  flat,  yielding  cord  lying  behind 
and  close  to  it  in  the  upper  part  of  its 
course.  In  the  lower  part  of  its  course 
it  is  distinguished  by  its  direction,  size, 
consistency,  and  mobility.  It  is  said  to 
be  sometimes  possible  to  palpate  the  nor- 
mal ureter  through  extremely  thin  ab- 
dominal walls  as  it  passes  over  the  brim 
of  the  pelvis.  In  case  the  ureter  is  thick- 
ened or  if  it  be  distended  or  sensitive 
from  disease,  it  can  be  much  more  readily 


found,  and  it  may  be  possible  to  palpate 
it  in  any  part  of  its  course. 

Catheterizalion  of  the  xireiers  was  prac- 
ticed by  Simon,  of  Heidelberg,  in  1875, 
but  with  only  qualified  success.  (Samm- 
lung  klin.  Vort.,  No.  28;  Gyniik.,  p.  649, 
Ko.  88,  of  entire  series.) 

It  is  chiefly  through  the  work  of  How- 
ard A.  Kelly  that  this  most  important 
means  of  investigation  has  been  simpli- 
fied and  brought  into  general  recogni- 
tion, and  it  is  not  only  a  means  of  diag- 
nosticating disease  of  the  ureter,  but  a 
most  valuable  aid  in  determining  the 
exact  condition  of  the  renal  pelvis  or  of 
the  kidney,  in  treating  disease  of  the 
pelvis  of  the  kidney,  and  in  accurately 
locating  the  ureters  so  that  they  may  be 
avoided  in  pelvic  or  abdominal  opera- 
tions. 

A  general  anaesthetic  is  not  necessary 
unless  the  patient  is  very  nervous.  After 
having  emptied  the  bladder  the  woman 
is  placed  in  the  knee-chest  position  or  in 
the  dorsal  position  with  the  hips  elevated. 
In  case  it  is  necessary  to  dilate  the  ure- 
thra, its  sensitiveness  is  first  dulled  by 
the  introduction  of  a  pledget  of  cotton 
saturated  with  cocaine,  then  a  well-lubri- 
cated, conical  dilator  is  inserted  with  a 
boring  motion  until  a  dilatation  of  one 
centimetre  in  diameter  is  reached.  A 
cylindrical  speculum  provided  with  an 
obturator  is  then  introduced,  the  obtu- 
rator is  withdrawn,  and  air  immediately 
rushes  in  and  distends  the  bladder. 

Light  is  directed  through  the  speculum 
into  the  bladder  by  a  head-mirror  and  the 
speculum  is  withdrawn  a  little  and  moved 
right  or  left  until  the  ureteral  orifices  are 
brought  successively  into  the  field.  The 
orifice  usually  appears  as  a  little  trans- 
verse slit,  with  a  slight  horseshoe-shaped 
elevation  around  it,  open  on  the  inner 
side.  Sometimes  it  appears  as  a  pit  or 
hole  in  the  mucosa  or  as  a  rosette  with  an 
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opening  in  the  centre.  If  the  observation 
is  continued  a  little  jet  of  urine  will 
spurt  from  the  orifice  for  a  second  or 
two. 

The  catheter  is  passed  through  the 
speculum  until  its  point  rests  in  the 
ureteral  slit,  and  it  is  pushed  gently  in 
and  toward  the  side,  stopping  at  once  if 
the  slightest  resistance  is  met.  The 
catheter  can  be  introduced  even  into  the 
pelvis  of  the  kidney  and  the  renal  pelvis 
can  be  irrigated.  Kelly  ("Operative 
Gynaec,"  volume  i,  p.  451,  '98)  has  used 
a  flexible  ureteral  catheter  tipped  with 
wax,  which  is  softened  by  olive-oil,  in  the 
diagnosis  of  calculus  in  the  pelvis  of  the 
kidney.  The  stone  makes  scratches  on 
the  glistening  surface  of  the  dental  wax 
wliich  are  readily  seen  with  a  hand-lens. 
Calculi  in  the  ureter  are  found  most 
frequently  at  the  junction  with  the  renal 
pelvis;  less  commonly  about  the  middle 
and  at  the  entrance  to  the  bladder. 

Symptoms. — Calculi  in  the  ureter  usu- 
ally give  rise  to  attacks  of  renal  colic, 
whether  they  simply  pass  without  im- 
paction or  become  arrested  in  their 
course.  Impacted  calculi  are  apt  to  give 
rise  to  hydronephrosis,  particularly  if 
imbedded  near  the  renal  pelvis.  At  times 
there  is  pain  or  tenderness  on  pressure 
at  some  point  in  the  course  of  the  organ. 
In  the  lower  part  of  the  ureter  a  stone 
may  sometimes  be  felt  by  the  finger  in 
the  rectum  or  vagina.  A  positive  diag- 
nosis can  often  be  made  only  by  cccliot- 
omy  and  direct  palpation. 

Through  the  roof  of  the  vagina  a  cal- 
culus can  be  felt  at  any  spot  within  the 
last  two  and  a  half  inches  of  the  ureter. 
Througli  the  rectum  not  more  than  one 
and  a  half  inches  of  the  ureter  is  thus 
under  control. 

The  passage  of  a  calculus  along  the 
ureter  should  be  suspected  if  attacks  of 
pain  and  hopniaturia  and  otlier  symptoms 
suggestive  of  renal  calculus  have  ex- 
tended   over   ''cvcral    days   or    weeks    or 


months  and  if.  with  each  succeeding  at- 
tack, the  pain  and  tenderness  on  press- 
ure are  located  lower  and  lower  down 
along  the  course  of  the  ureter,  and  the 
bladder  at  length  becomes  the  seat  of 
pain  and  irritability.  So  also  should  sus- 
picion be  aroused  if^  after  one  or  more 
attacks  of  typical  renal  colic,  the  patient 
is  suddenly  seized,  after  walking  or  some 
exertion,  with  a  violent  pain  shooting 
along  the  course  of  the  ureter  and  fol- 
lowed by  settled  pain  and  great  tender- 
ness at  one  particular  spot  in  this  course, 
lasting  days  or  weeks  uninterruptedly. 

A  persistent  abdominal  tumor  due  to 
hydronephrosis  has  become  a  recognized 
symptom  of  renal  obstruction  due  to  cal- 
culus, movable  kidney,  ureteral  valve,  or 
ureteral  stricture. 

Xephrectasis  is  very  apt  to  occur  in 
those  cases  in  wliich  the  calculus  is  in 
the  upper  end  of  the  ureter  and  from 
time  to  time  slips  back  again  into  the 
dilated  renal  pelvis. 

The  urine  may  contain  some  or  other 
of  the  following  deposits;  crystals,  frag- 
ments of  calculus,  fibrous  coagula,  blood, 
blood-casts  of  the  ureter,  and  pus.  In 
some  cases  blood  and  pus  have  been 
found  together  in  small  or  moderate 
amounts,  in  others  there  has  been  severe 
haematuria,  and  in  others — generally 
cases  of  long  standing — there  have  been 
large  discharges  of  pus. 

Prolapse  of  the  ureter  into  the  cavity 
of  the  bladder,  and  in  the  female  even 
through  the  urethral  orifice  as  far  as  the 
vulva,  is  one  of  the  rarer  effects  of  cal- 
culus   impacted    in    tlie    ureter.      Henry 
Morris   (Lancet,  Dec.  !C,  '99). 
Treat.ment. — The  treatment  of  cal- 
culi passing  through  the  ureter  is  that 
already  described  under  renal  colic.    In 
case  of  impaction  incision  into  the  ureter, 
ureterotomy,  is  the  only  means  of  relief 
and  cure. 

Urelerotomi/.—ln  1879  T.  A.  Emmet 
("Principles  and  Practice  of  dynajcol- 
ogy,"  p.  744,  Philadelphia,  1879)  re- 
ported three  cases  in  which  he  had  found 
calculi  obstructing  the  ureter;  in  one 
case  lie  removed  the  stone  by  forceps 
after  opening  the  bladder  and   in   an- 
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other  he  removed  a  stone  weighing  98 
grains  by  incision  through  the  vaginal 
wall.  Since  these  operations  a  consid- 
erable number  of  calculi  have  been  re- 
moved from  various  parts  of  the  ureter. 
Stones  impacted  in  the  vesical  portion 
may  sometimes  be  removed  with  forceps 
after  suprapubic  cystotomy  has  been 
performed;  in  other  cases  a  small  in- 
cision with  careful  dilatation  of  the 
orifice  will  be  necessary.  From  the  lower 
pelvic  portion  of  the  ureter  stones  have 
been  removed  by  incision  through  the 
vagina  and  through  the  rectum,  but  re- 
moval through  rectal  incision  is  to  be 
condemned  because  of  the  danger  of  in- 
fection. 

Stones  located  higher  in  the  pelvic 
ureter  are  removed,  preferably  after  ccc- 
liotomy,  as  the  extraperitoneal  method 
requires  too  extensive  denudation.  Cal- 
culi have  been  removed  from  the  middle 
portion  of  the  ureter  by  both  retroperi- 
toneal and  intraperitoneal  ureterotomy; 
the  retroperitoneal  method  is  the  method 
of  choice,  exposing  the  ureter  in  the  way 
described  under  examination  of  the  ure- 
ter. The  upper  part  of  the  ureter  is 
reached  in  the  same  way  as  the  kidney. 
In  some  cases  in  which  the  stone  is  lodged 
high  up  it  may  be  possible  to  push  it  up 
into  the  pelvis  of  the  kidney. 

Stricture  and  Valvular  Obstruction. — 
The  symptoms  of  this  condition  are  those 
due  to  interference  with  the  free  flow 
of  urine.  Hydronephrosis  accompanied 
by  more  or  less  pain  has  been  present  in 
the  cases  thus  far  reported;  decomposi- 
tion of  the  urine,  with  irritation  of  the 
bladder  and  frequent  micturition  is  com- 
mon. 

Case  of  intermittent  ureteral  obstruc- 
tion. The  obstruction  was  apparently 
due  to  some  local  inflammatory  action 
which  had  taken  place  early  in  life,  and 
which  had  resulted  in  small,  adhesive 
bands  surrounding  the  ureter  at  its  lo- 


cation just  under  the  tip  of  the  seminal 
vesicle,  binding  the  vesicle  to  the  ureter 
and   to   the  bladder.     Subsequently   the 
mucous  membrane  hypertrophied,  form- 
ing a  valve.     The  ureter  was  dilated  to 
1  '/(   inches.     The   mucous  fold   was  di- 
vided and  a  No.  6  gum  catheter  allowed 
to  remain  in  the  ureter  two  weeks.     In 
order  to  accomplish  this,  the  patient  was 
subjected  to  three  operations.    Recovery 
ensued.     Morgan   (Annals  of  Surg.,  Oct., 
1902). 
Treatment.  —  Kelly  has  seen  great 
improvement  follow   gradual   dilatation 
by  graduated  hollow  bougies  in  cases  of 
stricture.     Ureterotomy  and  division  of 
the  valve  or,  in  case  of  stricture,  closing 
the  opening  after  the  Heinecke-Mikulicz 
method  of  suturing  the  pylorus  has  been 
successful  in  relieving  these  conditions 
in  a  number  of  cases.     Resection  and 
anastomosis  or  suturing  the  ureter  into 
the  lower  part  of  the  infundibulum  is 
sometimes  necessary. 

General  Surgery  of  the  Kidneys. 
When  operative  procedures  are  about 
to  be  performed  on  the  kidney,  the  fact 
that  it  is  occasionally  the  seat  of  anom- 
alies should  be  borne  in  mind.  It  may 
occupy  an  abnormal  position;  under 
such  circumstances  it  will  usually  be 
found  below  and  nearer  the  middle  line 
than  usual.  It  may  even  be  found  as 
low  as  within  the  pelvic  cavity.  Irregu- 
larities of  size  and  shape  may  also  be 
found,  due  to  abnormal  or  arrested  de- 
velopment. 

Sometimes  the  extremities  fuse,  form- 
ing "horseshoe  kidney"  or  one  kidney 
may  be  wanting,  in  which  case  the  other 
is  apt  to  be  of  unusual  size.  A  number 
of  cases  of  congenital  occlusion  of  the 
ureter  have  been  reported  in  which  it 
was,  of  course,  impossible  for  the  kidney 
to  fulfill  its  function. 
Nephrotomy. 

Nephrotomy   is  an   incision   into   the 
kidney,  but  the  term  is  now  generally 
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limited  to  incisions  for  the  evacuation 
of  cystic  or  purulent  collections  of  fluid. 

Indications. — It  may  be  indicated  in 
fciimple  cysts,  hydronephrosis,  hydatid 
cysts,  pyonephrosis,  suppurative  nephri- 
tis, and  tuberculosis  of  the  kidney. 

In  all  of  these  conditions  pus  and  blood 
will  be  found  in  the  urine.  The  amount 
of  blood  is  generally  small  and  the  cells 
are  abnormal;  the  pus,  if  measured,  is 
apt  to  vary  in  amount.  Eenal  cells  and 
the  characteristic  epithelium  of  the  pelvis 
of  the  kidney  will  also  probably  be  found. 
In  all  chronic  inflammatory  conditions 
casts  and  albumin  are  present  in  the 
urine.  Elevation  of  temperature,  with  or 
without  chills,  loss  of  appetite,  hectic, 
suppression  of  urine,  and  uraemia  may 
also  exist.  There  will  be  more  or  less 
pain  and  tenderness  over  the  region  of 
the  kidney  and  in  pyelonephritis  and 
pyonephrosis  there  may  be  consider- 
able swelling,  redness,  and  oedema.  The 
symptoms  of  pyonephrosis  are  those  of 
hydronephrosis  plus  those  of  suppura- 
tion. 

Simple  cysts  of  the  kidney  begin  in 
the  renal  cortex  and  grow  toward  the  sur- 
face without  affecting  the  renal  tissue, 
unless  they  grow  to  great  size,  when  they 
may  cause  pressure-atrophy.  They  are 
thin-walled,  globular,  and  of  varying 
size;  and  tliey  contain  a  pale,  straw-col- 
ored, albuminous  fluid  of  low  specific 
gravity.  They  sometimes  contain  cho- 
lesterin  or  blood,  and  rarely  the  contents 
are  thick  and  jelly-like.  They  usually 
cause  no  symptoms  e.\ccpt  those  of  h 
growing,  cystic  tumnr  in  the  loin. 

Hydatid  cysts  are  found  more  fre- 
quently in  the  kidney  than  in  any  other 
organ  except  the  livor,  but  are  six  times 
less  frequent  than  in  that  organ.  They 
are  usually  situated  in  the  secreting  sub- 
stance and  tend  to  rupture  into  the  pelvis 
without  reaching  great  size.     Thinning 


and  atrophy  may  result,  however,  from 
pressure.  They  may  be  secondary  to  hy- 
datid disease  of  other  organs. 

Symptoms.  —  In  some  cases  a  tumor 
may  be  felt  on  palpation,  and  fluctuation 
may  be  perceptible;  hydatid  fremitus, 
as  observed  in  other  organs,  is  rare.  If 
the  cyst  ruptures  into  the  renal  pelvis, 
the  passage  of  vesicles  through  the  ure- 
ter gives  rise  to  symptoms  of  renal  colic 
The  presence  of  vesicles  and  booklets  in 
the  urine  would  confirm  the  diagnosis. 
Blood  and  pus  may  also  escape  with  the 
hydatids. 

HYDEONErHEOSis  is  a  distension  of 
the  kidney  with  fluid,  caused  by  an  ob- 
struction to  the  outflow  of  urine. 

Symptoms.  —  A  tumor,  rounded  or 
lobulated  in  form  and  often  fluctuating, 
may  usually  be  felt  in  the  lumbar  region. 
In  case  this  tumor  diminishes  in  size 
or  disappears  at  times,  especially  if  the 
diminution  or  disappearance  is  accom- 
panied by  a  profuse  flow  of  urine  of  low 
specific  gravity,  the  diagnosis  is  almost 
certain.  Severe  cases  may  be  accom- 
panied with  suppression  of  urine,  and,  in 
case  both  kidneys  are  affected,  ursmia 
will  occur  sooner  or  later.  Pain  is  a 
variable  sj'mptom;  it  is  influenced  by 
the  tension  and  may  be  wanting. 

Etiohrjy. — Its  causes  are  congenital  or 
acquired.  Nearly  one-third  of  all  cases 
are  said  to  be  due  to  some  abnormal 
condition  of  the  ureter:  impacted  calcu- 
lus, kinks,  twists,  stenosis,  or  compres- 
sion from  some  abnormality  of  adjacent 
structures  such  as  tumors  of  the  abdomi- 
nal or  pelvic  organs.  Floating  kidney  is 
a  frequent  cause  of  kinks  of  the  ureter. 
Among  other  unusual  causes  have  been 
mentioned  enlarged  prostate,  phimosis, 
and  retroflexion  of  the  uterus.  The  fluid 
within  the  cyst  is  never  pure  urine,  fre- 
quently containing  neither  urea  nor  uric 
acid:  it  is  u.=ually  a  clear  fluid  of  low  spc- 
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cific  gravity  containing  chlorides  and 
albumin;  sometimes  it  is  brownish  from 
the  presence  of  blood;  it  may  be  putrid 
and  ammoniaeal;  rarely  it  is  thick  and 
jelly-like. 

Pyelitis  and  pyelonephritis  both 
occur  most  frequently  as  the  result  of 
secondary  infection  from  some  disease 
lower  down  in  the  genito-urinary  tract. 
If  the  infection  is  confined  to  the  pelvis 
of  the  kidney  it  is  known  as  pyelitis;  if 
the  kidney-substance  is  affected,  pyelo- 
nephritis, and  in  its  typical  form  it  is 
usually  called  "surgical  kidney."  Both 
kidneys  are  generally  affected,  and  gonor- 
rhoea is  the  ordinary  cause  of  the  infec- 
tion. Calculus  is  also  a  very  common 
cause  of  these  conditions;  or  a  calculus 
may  form  as  a  result  of  the  inflammation. 

Ptonepheosis.- — -The  suppurative 
processes  in  a  case  of  pyelonephritis  may 
go  on  until  the  greater  part  of  the  kid- 
ney-substance is  destroyed  and  only  a 
sack  filled  with  pus  remains;  this  con- 
dition is  known  as  pyonephrosis.  An 
after-development  of  suppuration  in  hy- 
dronephrosis produces  the  same  result. 

Renal  abscess  may  result  from  trau- 
matism, renal  calculus,  or  it  may  be 
pyemic  or  metastatic  in  origin.  Ab- 
scesses of  the  kidney  are  located  in  the 
cortical  substance.  They  frequently 
empty  through  the  pelvis  of  the  kidney 
or  they  may  rupture  the  capsule,  giving 
rise  to  a  perinephritic  abscess  in  the  sur- 
rounding cellular  tissue.  In  case  there 
are  several  abscesses  the  septa  between 
them  may  break  through,  giving  rise  to 
pyonephrosis. 

Tuberculosis  of  the  kidney  is,  in 
the  majority  of  cases,  associated  with 
tuberculosis  in  other  organs.  The  kidney 
is  enlarged,  sometimes  very  considerably, 
and  cheesy  masses  are  seen  in  the  secret- 
ing substance.  This  condition  was  for- 
merly known  as  scrofulous  kidney. 


Symptoms. — There  is  usually  tender- 
ness and  swelling  in  the  loin,  accom- 
panied by  dull  aching  or  dragging  pain. 
Pus  is  almost  invariably  found  in  the 
urine  in  large  amount;  blood  is  com- 
monly present;  and  in  many  cases  tuber- 
cle bacilli  may  be  demonstrated.  Vesical 
irritation  and  tenesmus  are  said  to  be 
very  constant  symptoms,  and  are  thought 
to  be  due  to  tubercular  deposits  about  the 
lower  end  of  the  ureter  and  in  the  blad- 
der-wall. Irregular  elevations  of  tem- 
perature, rigors,  and  sweating  occur,  and 
there  is  loss  of  flesh  and  strength.  The 
history  and  hectic  character  of  the  tem- 
perature would  be  of  aid  in  the  differ- 
ential diagnosis  from  other  suppurative 
affections  of  the  kidney;  the  finding  of 
tubercle  bacilli  in  the  urine  would  be 
almost  absolutely  diagnostic. 

study  of  415  cases  of  tuberculosis  of 
tlie  kidney.  Tuberculosis  is  rarely,  if 
ever,  primary  in  the  kidney,  and  the 
original  focus  is  in  some  other  organ  in 
more  direct  contact  with  the  external 
air  in  the  majority  of  cases.  The  pres- 
ence of  the  primary  focus  of  disease  in 
the  body,  even  if  the  disease  has  been 
thoroughly  eradicated  from  the  urinary 
tract,  makes  the  ultimate  prognosis  in 
these  cases  doubtful  at  least.  Such  foci 
may  remain  permanently  quiescent,  but 
they  may  also  become  excited  to  activ- 
ity by  a  general  low  condition  of  the 
system  or  by  causes  unknown  to  us. 
Garceau   (Annals  of  Surg.,  Oct.,  1902). 

Perinephric  abscess  in  most  cases 
results  from  the  extension  of  suppura- 
tive processes  in  the  kidney  itself,  but  it 
may  follow  operative  intervention  or  in- 
flammatory processes  in  neighboring  or- 
gans. Not  seldom  it  arises  from  a  local 
infection  of  the  perinephric  tissues. 

The  abscess  tends  to  burrow  along  the 
sheaths  of  muscles  and  under  the  fasciae 
of  the  lumbar  region,  usually  reaching 
the  surface,  but  sometimes  following  the 
sheath  of  the  psoas  to  the  inguinal  re- 
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gion,  or  finding  its  way  througla  tlie  dia- 
pliragm  or  rarely  bursting  througli  the 
peritoneum. 

The  symptoms  are  those  of  deep-seated 
suppuration  in  this  region,  but  the  con- 
dition is  apt  to  be  of  particular  gravity 
because  of  the  debilitated  condition  of 
the  patient  from  the  previous  renal  sup- 
puration and  the  highly-poisonous  char- 
acter of  the  mixed  pus  and  urine.  The 
diagnosis  may  be  confirmed  by  the  use 
of  an  aspirating  needle. 

In  any  of  the  above  conditions  the  op- 
eration may  be  indicated.  Small  cysts 
are  frequently  found  in  granular  kid- 
neys, however,  which  never  demand  sur- 
gical treatment,  and  in  case  pathological 
changes  are  far  advanced  in  any  of  these 
conditions  the  operations  of  resection  or 
nephrectomy  may  offer  the  patient  the 
best  chance  of  recovery.  Puncture  of  the 
kidney  and  aspiration  of  the  contained 
fluid  is  recommended  by  some  surgeons 
in  the  treatment  of  cysts  and  hydrone- 
phrosis, but,  if  successful,  the  procedure 
has  to  be  frequently  repeated  in  most 
cases  and  it  very  often  fails  to  produce  a 
cure  or  gives  rise  to  infection. 

The  indications  are  more  positive  when 
there  is  suppuration  in  and  around  the 
kidney;  incision,  evacuation  of  the  pus, 
and  drainage  are  necessary.  When  the 
diseased  condition  has  advanced  so  far  as 
to  call  for  nephrectomy,  but  in  which  the 
strength  of  the  patient  is  much  ex- 
hausted, incision  and  drainage  is  often 
followed  by  such  gain  in  strength  and 
improvement  of  the  patient's  general 
condition  as  will  permit  of  the  successful 
performance  of  the  more  serious  opera- 
tion at  a  later  date.  In  tuberculosis  of 
the  kidney,  simple  nephrotomy  with  re- 
moval of  diseased  tissue  may  be  all  that 
is  needed;  liut  nephrectomy  is  often 
necessary. 

Operation.  —  Before  all  operations  of 


probable  gravity  examination  of  the 
urine  is  advisable,  and  if  possible  the 
condition  of  the  other  kidney  should  be 
determined.  In  order  to  lessen  the  dan- 
ger of  infection  from  the  micro-organ- 
isms which  are  commonly  found,  even  in 
healthy  kidneys,  Kocher  ("Chirurgische 
Operationslehre,"  dritte  Auflage,  p.  160, 
■'J 7)  recommends  the  administration  of 
3  gi'ammes  (45  grains)  of  salol  a  day  for 
several  days  before  the  operation. 

The  usual  incision  for  exposing  the 
kidney  (described  above)  is  generally  the 
best.  In  cases  of  great  enlargement, 
however,  it  may  be  more  convenient  to 
make  the  opening  farther  forward.  In 
operating  for  cysts  or  for  hydronephrosis 
the  tissues  may  be  found  normal,  with 
the  exception  of  a  thinning  of  the  peri- 
nephric fat;  but  in  suppurative  processes 
the  skin,  muscles,  and  fascis  are  likely 
to  be  found  vascular  and  oedematous,  and 
the  perinephric  fat  dense  and  adherent. 
A  sufScient  surface  is  usually  denuded 
to  permit  of  its  being  brought  to  or 
near  the  level  of  the  skin,  where  it  is 
sutured  after  being  opened.  Any  curdy 
or  stringy  material  which  may  be  found 
within  abscesses  should  be  curetted  away 
and  if  there  are  septa  between  abscesses 
they  should  be  broken  down.  After  thor- 
ough disinfection  of  the  wound  a  thick 
drainage-tube  is  inserted,  the  wound  is 
partly  closed,  and  a  heavy  absorbent 
dressing  applied. 

Simple  cysts  often  close  primarily,  the 
cavity  of  an  hydatid  cyst  usually  closes 
after  suppuration,  and  there  are  a  good 
proportion  of  cures  following  nephrot- 
omy for  abscess.  After  operations  for 
hydronephrosis,  fistuIjE  are  often  left  that 
will  not  close  without  a  plastic  operation 
or,  in  some  cases,  nephrectomy.  Resec- 
tion or  nephrectomy  is  frequently  called 
for  after  nephrotomy  for  tubercular  kid- 
ney. 
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Statistics  of  2100  kidney  operations. 
Of  this  number  1118  were  nephrectomies 
which  have  been  reported  since  the  first 
deliberate  excision  of  a  kidney  in  1869; 
399  of  the  patients  were  males,  and  676 
females,  while  in  the  remaining  34  the 
sex  was  not  specified;  817  patients  re- 
covered and  301  died,  giving  an  average 
mortality  of  26.9  per  cent.  During  the 
first  ten  years  after  the  operation  was 
introduced  nephrectomy  was  performed 
on  81  patients,  with  a  mortality  of  50.6 
per  cent.;  during  the  following  decade 
on  483  patients,  with  a  mortality  of  34 
per  cent.;  but  during  the  past  decade 
554  operations  gave  a  mortality  of  only 
17.4  per  cent.  The  mortality  of  nephrec- 
tomy has  been  reduced  from  55  per  cent, 
during  the  first  decade  to  19.4  per  cent. 
during  the  past  decade  by  the  abdominal 
route;  and  from  43.9  to  17  per  cent,  by 
the  lumbar  route.  The  mortality  statis- 
tics of  nephrectomy  at  the  present  time, 
therefore,  compare  very  favorably  with 
those  of  other  major  operations.  A  still 
further  reduction  in  the  mortality  rate 
may  be  expected  by  earlier  operation, 
more  exact  methods  of  diagnosis,  and 
by  a  proper  appreciation  of  the  factors 
which  may  cause  death. 

The  death  of  91  patients  from  shock 
and  collapse  after  operation  suggests 
that  every  effort  should  be  made  to 
shorten  the  period  of  narcosis,  to  pre- 
vent unnecessary  haemorrhage,  and  to 
support  the  patient  by  artificial  stimu- 
lation. A  second  source  of  great  danger 
is  disease  of  the  opposite  kidney,  which 
caused  death  in  50  of  the  above  cases, 
and  which  may  arise  in  either  one  of 
two  ways:  The  opposite  kidney  may  be 
the  seat  of  disease  before  the  operation. 
This  can  generally  be  determined  by  the 
usual  methods  of  diagnosis,  but  if  any 
doubt  arise  the  kidney  should  be  ex- 
amined by  a  lumbar  incision  before  its 
fellow  is  extirpated.  The  danger  of 
nephritis  developing  after  nephrectomy 
can  be  diminished  by  abstaining  from 
the  use  of  poisonous  disinfectants  dur- 
ing the  operation  and  by  protecting  the 
patient  from  the  conditions  which  are 
known  to  cause  nephritis.  Peritonitis 
was  the  cause  of  death  in  30  cases;  27 
of  these  occurred  after  operation  by  the 


abdominal  route,  and  were  probablj'  due 
not  to  an  infection  at  the  tune  of  opera- 
tion, but  to  the  development  of  an  ab- 
scess behind  the  reunited  layer  of  the 
posterior  parietal  peritoneum.  This 
cause  of  death  could  have  been  avoided 
by  making  a  counter-incision  for  drain- 
age in  the  loin  of  all  the  cases  operated 
upon  by  the  abdominal  route.  In  28 
cases  intercurrent  diseases,  chiefly  pul- 
monary complications,  were  the  cause 
of  death.  Sepsis  caused  death  in  15 
cases;  primary  or  secondary  haemor- 
rhage in  8;  absence  or  congenital 
atrophy  of  the  opposite  kidney,  7;  acute 
miliary  tuberculosis,  13;  and  exhaus- 
tion, long-continued  suppuration,  or 
amyloid  disease  in  13  cases.  Two  pa- 
tients died  during  operation,  and  in  the 
remaining  38  the  cause  of  death  was  not 
known. 

The  extremes  of  life  do  not  afford  a 
contra  -  indication  to  nephrectomy,  if 
good  reasons  for  the  operation  are  pres- 
ent. During  the  past  thirty  years  175 
cliildren  under  fifteen  years  of  age  have 
been  operated  upon  chiefly  by  the  ab- 
dominal route,  with  a  mortality  of  only 
28.6  per  cent.,  being  only  1.7  per  cent, 
higher  than  for  adults  during  the  same 
period.  The  mortality  for  28  operations 
on  patients  over  sixty  years  of  age  was 
39.3  per  cent.  Schmieden  (Deutsche 
Zcits.  fiir  Chir.,  Jan.,  1902). 

Nephrectomy. 

Eemoval  of  the  kidney  may  be  indi- 
cated in  eases  of  renal  tumor;  severe  in- 
juries accompanied  by  serious  lifemor- 
rliage,  sui)puration,  or  infiltration  of 
urine;  renal  or  ureteral  fistulas;  diseased 
movable  kidney;  tuberculosis  of  the  kid- 
ney, hydronephrosis,  calculus,  cysts,  and 
suppurative  processes  in  which  resection 
seems  unlikely  to  relieve  or  cure. 

Indications. — But  few  well  authen- 
ticated cases  are  on  record  in  which  this 
operation  was  undertaken  for  injuries  of 
the  kidney.  Nasse  (Berl.  klin.  Woeh., 
Aug.  22,  "96)  was  only  able  to  find  nine 
cases  with  seven  recoveries.  While  a  suc- 
cessful result  may  follow  without  inter- 
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vention,  operation  has  no  doubt  often 
been  delayed  until  too  late.  Severe  lisem- 
orrhage — as  evidenced  by  bloody  urine, 
acute  anaemia,  and  the  physical  signs  of 
fluid  in  the  abdominal  cavity — is  an  in- 
dication for  immediate  exploratory  op- 
eration. The  same  is  true  in  the  event 
of  severe  secondary  htemorrhage,  which 
sometimes  occurs  as  the  result  of  the 
rupture  of  a  traumatic  aneurism.  It  is 
often  difficult  to  decide  what  to  do  if  the 
bleeding  is  less  copious,  but  in  any  case 
operation  should  not  be  deferred  until 
the  patient  is  too  weak  and  anaemic. 
In  the  less  severe  eases  the  lumbar  in- 
cision will  answer;  in  graver  injuries 
the  extraperitoneal  incision  from  the  tip 
of  the  twelfth  rib  to  the  junction  of  the 
middle  and  outer  thirds  of  Poupart's 
ligament  will  give  more  room  and  seems 
more  generally  applicable;  coeliotomy  is 
called  for  in  case  there  are  signs  of  htem- 
orrhage  into  the  abdominal  cavity.  The 
ligation  of  vessels  and  suturing  or  the  use 
of  the  tampon  followed  by  suture  may  be 
sufficient  in  less  severe  injuries,  but 
nephrectomy  is  indicated  in  case  a  main 
branch  of  the  renal  artery  is  injured  or 
if  there  is  very  extensive  laceration  and 
contusion  of  the  renal  substance. 

The  conditions  imder  which  nephrec- 
tomy is  indicated — for  renal  calculus, 
hydronephrosis,  tuberculosis,  cysts,  and 
suppurative  processes — have  already  been 
discussed. 

After  nephrectomy  the  recurrence  of 
the  disease  in  the  other  kidney  is  very 
rare.  In  fact,  the  healthy  kidney,  re- 
lieved of  the  presence  of  the  diseased  one, 
is  loss  disposed  to  be  attacked  than  lie- 
fore  the  operation.  Ureteral  catheteriza- 
tion, notwitlistanding  the  greatest  care, 
may  infect  tlic  sound  kidney.  As  to  di- 
agnosis, when  the  abnormal  constituents 
are  continuously  secreted  and  the  general 
condition  of  the  patient  is  good,  a  bi- 
lateral lesion  may  be  excluded.  TJst  of 
thirty-nine  nephrectomies  personally  per- 


formed with  a  mortality  of  23  per  cent., 
and  16  per  cent,  among  those  for  pyone- 
phrosis. D'Antona  (II  Policlin.,  Oct.  15, 
1900). 

Ureteral  fisiulw,  which  usually  are  due 
to  wounds  inflicted  during  operations  on 
the  abdominal  or  pelvic  viscera,  may 
necessitate  nephrectomy,  but  the  opera- 
tion seems  indicated  only  in  case  there  is 
great  discomfort  or  the  patient  is  pre- 
vented from  following  a  necessary  occu- 
pation. In  most  cases  it  would  probably 
be  possible  to  perform  a  plastic  operation 
on  the  ureter  or,  failing  in  this,  to  im- 
plant the  end  of  the  ureter  into  the  rec- 
tum. 

Operation. — As  a  preliminary  to  the 
removal  of  a  kidney  measures  should  be 
taken  to  determine  as  definitely  as  pos- 
sible whether  another  kidney  exists  and 
whether  it  is  sound  or  diseased.  Numer- 
ous devices  have  been  suggested  for  the 
purpose  of  collecting  the  urine  from  each 
kidney  separately,  many  of  them  depend- 
ing upon  the  compression  of  the  ureter 
by  various  means,  but  none  of  them  have 
proved  entirely  satisfactory.  The  cathe- 
terization of  the  ureters  (see  Affections 
OF  THE  Ureters)  is  the  most  certain 
method  of  obtaining  separate  urines,  but 
much  special  skill  is  required  for  its  suc- 
cessful practice.  Moreover,  practically 
its  usefulness  is  restricted  to  women.  M. 
L.  Harris  (Jour.  Amer.  Med.  Assoc,  Jan. 
29,  "98)  has  devised  an  ingenious  instru- 
ment which  has  been  used  with  satis- 
factory results  in  a  number  of  cases.  Its 
essential  features  are:  a  blade  which  can 
be  introduced  into  the  rectum  or  vagina 
and  elevated  so  as  to  make  a  water-shed 
between  the  ureteral  orifices,  and  a 
double  catheter,  the  tubes  of  which  are 
so  hinged  that  after  introduction  into  the 
bladder  they  can  be  separated  and  turned 
down  one  on  each  side  of  the  septum 
formed  by  the  rectal  blade;    the  urine 


414 


UPJX.iT.Y  SYSTEM,  DISEASES  OF  (SURGICAL).     NEPHRECTOMY. 


from  each  side  of  the  water-shed  is  car- 
ried by  them  to  separate  bottles. 

In  some  cases  it  may  seem  necessary  to 
lay  both  kidneys  free  by  lumbar  or  ab- 
dominal incisions  to  determine  the  pres- 
ence of  both  kidneys  or  the  extent  of 
disease  in  them,  as  recommended  by 
Edebohls  (Annals  of  Surg.,  xxvii,  p.  42.J, 
'98). 

The  kidney  may  be  removed  either 
through  a  lumbar  or  an  abdominal  in- 
cision. Abdominal  nephrectomy  is  usu- 
ally reserved  for  those  cases  in  which 
there  is  great  enlargement  of  the  kidney 
and  for  cases  of  injury  in  which  there  is 
haemorrhage  into  the  peritoneal  cavity. 
The  lumbar  incision  gives  better  oppor- 
tunity for  the  separation  of  adhesions, 
it  is  extraperitoneal,  and  permits  freer 
drainage  of  abscesses  if  necessary  with- 
out serious  danger  of  peritonitis,  and  the 
general  mortality  is  considerably  less 
than  after  abdominal  nephrectomy. 

Lumhar  Nephrectomy.  —  The  length 
and  direction  of  the  incision  depend  to 
some  extent  on  the  condition  of  the 
organ  to  be  removed.  In  case  the  kidney 
is  of  normal  size  or  but  slightly  enlarged 
and  is  not  adherent,  the  vertical  or 
oblique  incision  as  described  under  mov- 
able kidney  could  be  used.  The  incision 
suggested  by  Konig,  beginning  half  an 
inch  below  the  last  rib  near  the  outer 
border  of  the  erector  spinse  and  con- 
tinued first  downward  toward  the  crest 
of  the  ilium,  then  curving  forward 
toward  the  umbilicus,  would  give  much 
more  space  for  the  removal  of  an  enlarged 
or  adherent  kidney. 

Bergmann  carries  his  incision  from  the 
last  rib  posteriorly  downward  and  for- 
ward to  the  middle  third  of  Poupart's 
ligament.  Kocher  uses  this  form  of  in- 
cision and  finds  it  possible  through  it  to 
examine  the  other  kidney  or  the  under 
surface  of  the  liver  with  his  hand  in  the 


abdominal  cavity.  After  determining 
that  the  other  kidney  is  sound  he  sews 
together  the  opening  in  the  peritoneum 
and  proceeds  with  the  removal  of  the 
diseased  kidney. 

The  structures  divided  and  their  rela- 
tions have  already  been  described  under 
movable  kidney.  It  is  generally  pos- 
sible to  separate  the  peritoneum  from 
the  surface  of  the  kidney  and  to  push  it 
inward.  The  organ  is  then  freed  from 
its  bed  and  the  larger  vessels  going  to 
the  capsule  are  tied.  Dense  adhesions 
are  divided  by  scissors,  but  in  some  cases 
they  may  cause  so  much  difficulty  that  it 
will  be  easier  to  enucleate  the  kidney 
from  its  capsule  rather  than  to  separate 
it  from  the  circumrenal  fat.  After  it  is 
freed  the  organ  is  luxated  from  its  bed, 
care  being  taken  not  to  make  much  trac- 
tion on  the  pedicle;  the  structures  at  the 
hilum  are  isolated,  a  strong  silk  ligature 
is  passed  about  the  vessels  by  an  aneu- 
rism-needle and  tied;  the  ureter  is  sepa- 
rately doubly  ligated  and  tied,  and  the 
pedicle  divided.  If  the  ureter  contains 
infectious  material  it  may  be  divided 
with  the  thermocautery.  After  the 
pedicle  has  been  carefully  inspected  in 
the  wound  and  all  bleeding  points  have 
been  secured  a  large  drainage-tube  is 
placed  in  the  bottom  of  the  cavity  and 
the  wound  is  partly  closed  by  deep  and 
superficial  sutures. 

Abdominal  Nephrectomy. — Various  in- 
cisions have  been  used:  an  oblique  in- 
cision directly  over  the  kidney  is  recom- 
mended by  Kocher;  an  incision  through 
the  linea  semilunaris  is  advised  by  Lan- 
genbuch;  that  through  the  outer  border 
of  the  rectus  abdominis  is  preferred  by 
Greig  Smith;  or  the  route  through  the 
linea  alba  may  be  chosen.  An  incision 
in  or  near  the  median  line  will  facilitate 
the  exploration  of  the  alternate  kidney 
in  case  manual  examination  seems  neces- 


URINARY  SYSTEM,  DISEASES  OF  (SURGICAL).    SURGERY  OF  URETERS.     415 


sary,  while  the  removal  of  an  adherent 
kidney  would  be  easier  through  the 
lateral  incision.  After  opening  the  ab- 
dominal cavity  the  kidney  is  exposed  by 
tearing  through  the  peritoneum  forming 
the  outer  layer  of  the  mesocolon,  as  its 
inner  layer  contains  the  vessels  which 
supply  the  bowel,  and  their  division 
might  give  rise  to  gangrene  of  the  intes- 
tine. The  freeing  of  the  kidney  from  its 
bed  and  the  isolation  and  ligation  of  the 
vessels  and  ureter  are  then  carried  out  in 
much  the  same  manner  as  in  lumbar 
nephrectomy. 

The  mortality  of  nephrectomy  varies 
with  condition  of  the  patient  and  the 
pathological  condition  for  which  the  op- 
eration is  undertaken.  The  prognosis  in 
operations  for  malignant  disease,  after 
which  nearly  70  per  cent,  die:  The  pro- 
portion of  deaths  after  operations  for 
tuberculosis  of  the  kidney  is  about  36 
per  cent.;  recent  statistics  place  the  mor- 
tality at  about  25  per  cent,  in  case  of 
traumatic  lesions;  the  general  primary 
mortality  in  all  cases  of  nephrectomy  is 
from  35  per  cent,  to  40  per  cent. 

Operations  on  malignant  grow  tlis  so 
far  done  150  times  with  mortality  of  50 
to  G6  per  cent,  before  1890,  and  20  to  25 
per  cent,  since.  Seventeen  cases  have 
lived  a  year  or  more  after  operation. 
Many  died  of  recurrence  at  subsequent 
date.  Large  mortality  due  to  tardy  diag- 
nosis. When  palpable  tumor  only  symp- 
tom, early  diagnosis  ditlkult  or  impos- 
sible. When  hseniatinuria  and  pal])able 
tumor,  diagnosis  from  renal  colic  diffi- 
cult. Hiematuria  without  palpable  tu- 
mor, diagnosis  made  by  microscope; 
urine  deposits  yellowish-gray  granular 
matter,  round  or  sjiindlc  cells.  Rovsing 
(Archiv  f.  klin.  Chlr.,  H.  49,  11.  2,  '95). 

Operative  treatment  in  malignant  tu- 
mors of  kidney  in  childhood,  to  be  suc- 
cessful, should  be  instituted  as  early  as 
possible.  Operation  is  followed  by  an 
immediate  mortality  of  38.25  per  cent., 
nn  ultimate  one  somewhere  between 
74.32  and  49.53  per  cent.;    5.47  per  cent. 


of  cures;  and  a  lengthening  of  life  by 
8.08  months.  George  Walker  (Annals  of 
Surg.,  Nov.,  '97). 

Resection  of  a  Part  of  the  Kidney. — 
The  first  partial  excision  was  performed 
by  Czerny  in  Xovember,  1887,  for  an 
angiosarcoma.  The  operation  has  been 
rather  rarely  resorted  to,  although  there 
seems  to  be  no  doubt  that  it  is  a  sound 
surgical  procedure  and  that  it  is  an  im- 
portant advance  in  the  conservative  sur- 
gery of  the  kidney  to  substitute  this  op- 
eration for  total  nephrectomy  when  only 
a  part  of  the  kidney  is  diseased  or  has 
been  injured. 

Abscess-cavities  or  caseous  tuberculous 
deposits  may  be  scraped  out  and  packed 
with  iodoform  gauze  or  diseased  areas  or 
tumors  may  be  excised  and  the  cut  sur- 
faces of  the  kidney  sutured. 

Bloch  reported  a  case  and  gave  ab- 
stracts of  ten  others  which  he  had  col- 
lected from  French  and  German  litera- 
ture at  the  meeting  of  the  British  iled- 
ieal  Association  in  189(3.  Morris  includes 
in  his  tables  of  his  own  operations  ("The 
Origin  and  Progress  of  Renal  Surgery," 
London,  '98)  six  cases  of  partial  resec- 
tion. In  all  of  the  eases  reported  by 
these  operators  recovery  followed.  Sub- 
sequent nephrectomy  was  necessary  in 
three  cases  and  renal  fistula  resulted  in 
one  case. 

XePHROPEXY,     or     NEPIIRORRIIAniV, 

AND  Nephrolithotomy,  being  only  in- 
dicated in  special  disorders,  are  described 
above  under  the  heading  of  the  latter. 

Surgery  of  the  Ureters. 

Ureterectomy. — The  term  has  been  aj)- 
plied  not  only  to  the  total  extirpation  of 
the  ureter,  but  to  resections  of  more  tlian 
two  or  three  inches  of  this  organ.  The 
operation  is  indicated  in  certain  cases  of 
tuberculosis  of  the  ureter,  hydrops  of  the 
ureter,  suppuration  in  a  dilated  ureter. 
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and  in  case  of  lumbar  fistula  due  to  the 
presence  of  a  diseased  ureter  after  ne- 
phrectomy has  been  performed. 

The  operation  may  be  primary,  when 
the  ureter  is  removed  simultaneously 
with  the  kidney;  or  secondary,  when  the 
ureter  is  removed  by  a  subsequent  opera- 
tion. The  extraperitoneal  method  is  usu- 
ally chosen,  through  the  incision  de- 
scribed under  methods  of  examination. 

TJretero-Ureteral  Anastomosis.  —  This 
operation  is  employed  to  restore  the  con- 
tinuity of  the  duct  after  accidental  di- 
vision or  division  during  abdominal  or 
pelvic  operations;  after  resection  for 
stricture,  ulceration,  or  sloughing  caused 
by  any  cause  particularly  calculus;  and 
after  rupture  or  other  injuries  due  to  ex- 
ternal violence. 

Four  methods  have  been  successfully 
used:  direct  end-to-end  anastomosis; 
Poggi's  end-to-end  invagination  of  the 
upper  into  the  lower  portion  of  the 
ureter;  oblique  end-to-end  anastomosis 
as  practiced  by  Bovee;  and  lateral  im- 
plantation, as  suggested  by  Van  Hook. 
End-to-end  union  has  been  performed 
seven  times  with  four  cures  and  three 
deaths  due  to  other  causes  than  the 
ureteral  operation.  Van  Hook's  method 
has  been  used  successfully  in  three  cases, 
by  different  operators  in  each  case.  It 
is  most  readily  and  rapidly  performed 
and  is  the  operation  which  is  now  gen- 
erally preferred.  Bovee's  method  might 
be  employed  in  case  there  was  great  loss 
of  substance.  In  case  more  than  a  third 
of  the  circumference  of  the  duct  is  in- 
volved by  an  injury  division  and  anas- 
tomosis would  be  the  preferable  method 
of  treatment. 

By  Van  Hook's  method  the  lower  end 
of  the  ureter  is  ligated  and  a  longitudinal 
incision  twice  as  long  as  the  diameter  of 
the  ureter  is  made  in  its  wall  V*  inch 
(6  millimetres)  below  the  ligature.    The 


upper  end  is  slit  up  V^  inch  (6  millime- 
tres) and  two  very  small  sewing  needles 
threaded  on  one  fine  suture  of  sterilized 
catgut  are  passed  through  its  wall  from 
within  outward,  Vs  inch  (3  millimetres) 
from  its  extremity,  and  ^/^g  inch  (1.5 
millimetres)  apart.  These  needles  are 
carried  through  the  slit  in  the  lower  end 
of  the  ureter  into  and  down  the  tube 
for  V2  inch  (13  millimetres),  and  are 
then  pushed  through  its  wall  side  by  side. 
By  traction  on  the  catgut  loop  the  upper 
end  of  the  duct  is  drawn  into  the  lower 
portion  and  the  ends  of  the  loop  are  tied. 
Although  catgut  was  originally  used  be- 
cause its  early  absorption  lessened  the 
danger  of  the  formation  of  calculus,  silk 
is  to  be  regarded  as  a  safer  suture  mate- 
rial and  no  bad  results  have  been  reported 
from  its  use. 

The  site  of  the  union  is  then  envel- 
oped in  peritoneum,  which  is  stitched 
in  place  about  it. 

■Ureteral  implantation  into  the  blad- 
der, into  some  portion  of  the  intestine, 
and  on  to  the  skin  have  been  suggested 
by  many  operators  and  by  numerous 
methods.  Such  operations  are  under- 
taken for  the  cure  of  ureteral  fistulse, 
the  prevention  of  fistulas  in  case  too  great 
injury  has  been  done  to  the  ureter  to 
permit  of  anastomosis,  in  case  of  ex- 
strophy of  the  bladder,  and  for  uretero- 
uterine  and  uretero-vaginal  fistulffi. 

In  cases  of  uretero-vaginal  fistulas 
Kelly  recommends  making  a  vesico-vag- 
inal  fistula  near  by,  then  inclosing  both 
fistulae  in  a  circular  denudation  and  su- 
turing the  sides  together. 

Ureiero-cysiotom]].- — In  this  procedure 
the  abdomen  is  opened  and  the  end  of 
the  ureter  is  freed.  An  incision  is  made 
at  a  suitable  place  in  the  bladder-wall; 
long  forceps  are  introduced  into  the 
bladder  through  the  urethra  and  are 
used  to  pull  the  ureter  through  the  blad- 
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der  incision,  into  which  it  is  sutured  by 
fine-silk  interrupted  sutures. 

Implantation  into  the  bowel  has  been 
performed  many  times,  but  infective 
nephritis  has  so  frequently  resulted  that 
the  operation  is  not  generally  recom- 
mended. Fowler  (Amer.  Jour.  Med. 
Sci.,  Mar.,  "98,  vol.  cxv,  p.  270)  describes 
a  new  method  by  which  he  operated  suc- 
cessfully on  a  boy,  6  years  old,  for  ex- 
strophy of  the  bladder.  After  opening 
the  abdomen  and  isolating  the  ureters,  a 
longitudinal  incision  7  centimetres  long 
was  made  on  the  anterior  wall  of  the  rec- 
tum through  the  serous  and  muscular 
coats;  the  coats  were  dissected  back 
until  a  diamond-shaped  space  on  the 
submucous  coat  was  exposed.  A  tongue- 
shaped  flap  with  its  base  upward  was  cut 
in  the  mucous  membrane  of  the  lower 
half  of  the  diamond.  The  flap  was 
doubled  up,  approximating  the  submu- 
cous surfaces  and  secured  with  sutures; 
thus,  a  flap-valve  was  secured,  both  sides 
of  which  are  covered  with  mucous  mem- 
brane. The  ureters  were  then  placed  in 
the  incision  with  obliquely-cut  ends,  pre- 
senting on  the  external  surface  of  the 
flap,  and  were  secured  by  a  few  stitches 
in  the  upper  half  of  the  diamond;  the 
flap  with  the  attached  ends  of  the  ureters 
was  then  pushed  into  the  rectum.  The 
gap  in  the  mucous  membrane  was  closed 
by  catgut  sutures  and  then  the  original 
wound  in  the  rectal  wall  was  closed  by 
fine-silk  sutures.  The  valve-flap  and 
compression  of  the  circular  muscular 
fibres  of  the  rectum  combine  to  prevent 
the  passage  of  faeces  into  the  ureter  dur- 
ing defecation. 

In  implantation  of  tlie  ureters  in  the 
rectum  the  principles  of  personal  method 
are:  1.  The  ureters  empty  into  the  howel 
in  the  direction  of  its  length  and  from 
above  downward  so  that  tlie  urine  is  dis- 
charged in  the  direction  taken  by  the 
fiscal  current.    2.  The  ureters  are  buried 

6- 


longitudinally  in  the  walls  of  the  rectum 
for  the  distance  of  an  inch  or  more,  so 
that  in  the  act  of  defecation  the  fjecal 
mass  will  squeeze  the  calibre  of  the 
ureters  closed  by  its  pressure  on  the 
mucous  membrane,  and  so  that  pressure 
is  exerted  from  above  downward  in  the 
direction  of  the  onward  flow  of  the  urine. 
3.  The  ureters  are  further  protected  by 
the  muscular  coat  of  the  intestine,  by 
being  surrounded  by  the  circular  fibres 
of  the  bowel,  which  hold  the  ureters 
closed  during  defecation.  After  the 
pressure  of  the  fiscal  mass  and  of  the 
circular  muscular  coat  is  removed,  urine 
retained  in  the  ureters  will  spurt  forth 
w  ith  considerable  force,  acting  as  its  own 
cleanser.  4.  The  implantation  is  in  the 
lower  bowel,  which  is  normally  empty 
save  during  defecation.  The  operation  is 
performed  with  the  patient  in  the  Tren- 
delenburg position.  The  ureters  are  ap- 
proximated by  fine-silk  sutures  and  the 
implantation  into  the  bowel  is  made 
«  hen  the  latter  is  completely  empty  and 
secured  above  the  seat  of  operation  by 
a  clamp.  The  ureters  are  secured  to  the 
fibrous  and  mucous  coats  of  the  bowel 
by  a  number  of  closely-applied  sutures 
of  fine  catgut  or  of  silk,  great  care  being 
necessary  not  to  penetrate  to  the  mucous 
coat  of  the  ureter  or  to  apply  sutures  so 
as  to  constrict  the  ureters.  F.  H.  Martin 
(Jour.  Amer.  Med.  Assoc,  Jan.  28,  '99). 
Uretero  -  intestinal  anastomosis:  1. 
Ureteral  implantation  into  the  rectum 
is  always  followed  by  ascending  infec- 
tion. The  resulting  pyelonephritis  is 
caused  by  the  bacillus  coli  communis. 
2.  The  primary  mortality  is  very  large 
(84  per  cent.),  no  matter  which  opera- 
tion is  done.  3.  Of  120  dogs  operated 
upon,  90  per  cent,  died  of  peritonitis 
due  to  leakage  of  urine  or  general  sep- 
sis and  pyelonephritis  during  the  first 
ten  days.  4.  Dogs  living  a  longer  time 
died  of  pyelonephritis,  pyelonephrosis, 
an<i  pya?mia.  5.  Dogs  which  had  fully 
recovered  from  the  operation  and  the 
resulting  pyelonephritis,  and  were,  to 
all  appearances,  in  perfect  health  and 
vigor  again,  nil  had  granular  contracteil 
kidneys,  due  to  induration  and  cicatriza- 
tion of  diseased  areas.  The  rectum  acts 
as  a  fair  substitute  for  the  bladder  in 


418      URINARY  SYSTEM,  DISEASES  OF  (SURGICAL).     INJURIES  OF  URETER. 


sucli  cases.  G.  Dogs  which  had  fully  re- 
covered after  unilateral  implantation 
were  living  by  the  other  kidney.  The 
kidney  of  the  side  operated  on  was 
atrophic  and  granular,  the  result  of  an 
early  pyelonephritis.  The  functionally 
active  kidney  was  of  two  to  eight  times 
the  size  of  the  atrophic  one.  7.  A  re- 
view of  the  literature  on  uretero-intes- 
tinal  anastomosis  in  man  shows  that  no 
better  results  can  be  expected  in  man 
than  in  animal  experiments.  8.  The 
ureters  are  frequently  dilated,  but  show 
very  little  or  no  disease,  no  matter  how 
extensive  a  pyelitis  or  pyelonephritis  is 
present.  9.  The  bladder  is  always  in- 
fected by  way  of  the  urethra,  whether 
it  is  emptied  at  the  time  of  operation 
or  not.  A  purulent  cystitis  was  found 
in  every  case,  caused  by  staphylococcus 
albus  and  bacillus  coli  communis.  10. 
Artificial  immunity  to  infection  by  the 
so-called  colon  group  of  bacteria  is  the 
only  hope  of  making  uretero-intestinal 
anastomosis  a  feasible  operation.  R. 
Zeit   (X.  Y.  Med.  .Jour.,  May  IS,  1901). 

Injuries  of  the  Ureter. — Aside  from 
the  wotinds  which  occasionally  occur 
during  surgical  operations,  injuries  of 
the  ureter  are  exceptionally  rare.  Three 
classes  of  injuries  have  been  reported: 
subcutaneous  injuries  by  indirect  vio- 
lence through  the  unbroken  abdominal 
wall,  injuries  from  penetrating  wounds 
of  the  abdomen,  and  wounds  inflicted 
during  surgical  operations.  Morris  ("Ori- 
gin and  Progress  of  Eenal  Surgery,"  p. 
146,  London,  '98)  gives  abstracts  of 
eleven  eases,  out  of  the  twenty-three 
which  have  been  reported  as  subcutane- 
ous injuries  of  the  ureter,  which  he  be- 
lieves may  be  considered  well-authenti- 
cated cases. 

Symptoms. — In  some  cases  there  is 
hfematuria,  which  is  usually  slight  and 
transient.  If  the  rupture  has  not  also 
torn  into  the  peritoneal  cavity,  a  tumor 
forms  due  to  the  escape  of  urine  into  the 
areolar  tissue.  The  fluid  aspirated  from 
such  tumors  has  the  characteristics,  more 


or  less  pronounced,  of  urine.  As  soon 
as  the  urine  and  blood  begin  to  decom- 
pose, inflammation  and  suppuration, 
with  their  attendant  symptoms,  occur. 
When  the  injury  communicates  with  the 
peritoneal  cavity,  symptoms  of  peritoni- 
tis, which  is  usually  fatal,  occur. 

If  there  is  at  first  little  or  no  hsema- 
turia  and  no  swelling  in  the  loin,  and 
then  after  three  or  four  weeks,  more  or 
less,  a  swelling  forms  behind  the  peri- 
toneum, rupture  of  the  ureter  may  be 
suspected.  If,  many  months  or  even 
years  after  an  injury  in  the  region  of  the 
ureter,  a  tumor  of  the  kidney  is  formed, 
though  there  has  been  an  absence  of 
symptoms  or  only  slight  hsematuria  at 
the  time  of  the  injury,  there  will  be 
ground  for  suspecting  traumatic  contrac- 
tion or  occlusion  of  the  ureter. 

It  is,  however,  impossible  to  dis- 
tinguish injured  ureter  with  extravasa- 
tion, from  injured  renal  pelvis  with  ex- 
travasation; injured  ureter  with  com- 
plete obstruction  by  clot  or  recurved 
ends  is  equally  indistinguishable  from 
injured  kidney  with  clot  plugging  the 
renal  pelvis  or  the  ureter. 

Some  assistance  may,  perhaps,  be  ob- 
tained, where  an  opening  in  the  ureter  is 
believed  to  exist,  by  distending  the 
bladder  with  water.  Kammarer  found 
that  the  water  escaped  by  the  defective 
ureter  until  the  bladder  was  quite  dis- 
tended, and  then,  doubtless  through 
closure  of  the  valvular  entrance  in  the 
bladder,  the  water  ceased  to  flow.  Le 
Fort  and  Page  applied  this  test  in  their 
cases,  but  without  effect. 

TufKer  thinks  that  a  constant  escape 
of  urine  after  a  wound  of  the  ureter  is 
the  leading  distinction  between  these  in- 
juries and  wounds  of  the  kidney. 

In  cases  of  injury  of  the  ureter  not 
complicated  with  other  serious  injuries, 
the  immediate  effect  of  these  accidents 
is  not  to  endanger  life,  if  the  peritoneum 
is  uninjured.  If  prompt  and  decided 
surgical  treatment  were  adopted,  the 
consequences  to  the  kidney  itself  would 
be  less  unfavorable;  and  subsequent 
nephrectomy  would  probably  be  less  fre- 
quently required  than  has  been  the  case 
hitherto. 
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When  the  peritoneum  is  involved  the 
outlook  is  most  serious.  Henry  Morris 
(Edinburgh  Med.  Jour.,  Jan.,  "98). 
Teeatmext. — The  ideal  treatment  is 
immediate  suture  or  anastomosis,  but 
unfortunately  the  exact  injury  is  not 
usually  recognized  until  some  time  has 
elapsed  and  the  peritoneum  has  become 
infected  or  a  retroperitoneal  cyst  has 
formed.  In  ease  a  cyst  has  formed, 
puncture  may  be  tried,  but  the  result  is 
uncertain.  Lumbar  incision  with  evacu- 
ation of  the  e.xtravasated  fluid  and  drain- 
age offer  the  most  favorable  conditions 
for  repair.  Wounds  of  the  ureter  usually 
heal  ultimately  without  suture,  although, 
if  the  injury  be  found,  it  should  be  re- 
paired. Xephrectomy  will  be  required 
if  there  is  evidence  of  extensive  sup- 
puration, septic  nephritis,  or  a  perma- 
nent fistula  that  is  a  source  of  intoler- 
able discomfort. 

The  ideal  treatment  for  subcutaneous 
rupture,  whether  in  a  longitudinal  or 
transverse  direction,  is  immediate  suture 
or  anastomosis  of  the  ureter.  A  free  in- 
cision in  the  iliocostal  space  will  secure 
the  complete  evacuation  of  the  extrava- 
sated  fluid;  and  drainage  will  obviate 
the  reaceumulation  of  urine  subsequently 
escaping  through  the  ruptured  tube.  If 
tlie  ureter  is  completely  torn  asunder, 
and  its  ends  can  be  approximated,  they 
should  be  united  by  one  of  the  recog- 
nized methods  of  ureteral  anastomosis. 
If  its  ends  cannot  be  joined  together, 
then  a  permanent  fistula,  opening  on  the 
loin,  is  the  result  to  be  expected.  Ne- 
phrectomy will  be  required,  if  pus  in  the 
extravasated  fluid,  continued  liigh  tem- 
perature, or  recurring  pyrexial  attacks, 
with  pain,  loss  of  appetite,  and  emacia- 
tion, make  it  clear  that  the  kidney  or 
the  retroperitoneal  tissue  is  the  seat 
of  extensive  suppuration.  X'ephrectomy 
may  be  demanded  aiso  in  the  absence  of 
suppuration,  if  a  permanent  fistula  has 
resulted  and  is  a  source  of  intolerable  dis- 
comfort to  the  patient.  Henry  Morris 
(Edinburgh  Med.  Jour.,  Jan.,  '08). 

In  cases  in  which  the  ureter  has  been 
cut  through,  the  proper  treatment  con- 


sists in  implantation  of  the  proximal  end 
of  the  ureter  into  the  bladder.  When 
this  is  not  possible,  owing  to  the  high 
situation  of  the  injury,  the  next  resort 
is  extirpation  of  the  kidney  on  that  side. 
P..  Fiilh  (Centralb.  f.  Gyn.,  July  IG,  '98). 
Unintentional  division  of  the  ureter 
in  operations  in  the  abdominal  and 
pelvic  cavities  is  apt  to  occur  in  cases 
in  which  numerous  adhesions  exist. 
Several  methods  of  dealing  with  the  con- 
dition are  available.  The  kidney  on  the 
injured  side  may  be  removed;  the 
ureter  may  be  passed  into  the  intestine, 
colon,  or  rectum;  or  into  the  vagina  or 
through  the  abdominal  wall;  the  kid- 
ney may  be  brought  down,  and  the  ex- 
tremity of  the  ureter  sutured  iuto  the 
wall  of  the  bladder;  an  anastomosis 
may  be  made  between  the  extremities  of 
tlie  divided  ureter.  This  classification, 
while  not  exhaustive,  covers  the  most 
important  procedures  so  far  devised.  Of 
these  methods  the  last  two  are  the  most 
worthy  of  consideration.  Uretero- 
ureteral  anastomosis  would  seem  to  be 
the  operation  of  choice.  Uretero-ure- 
toral  anastomosis,  or  uretero-ureteros- 
tomy,  as  the  operation  is  designated  by 
Kelly,  may  be  performed  in  various 
ways.  Henry  Morris  gives  the  following 
classifications:  End-to-end  anastomosi* 
by  suturing  the  ends  together  in  a. 
transverse  line:  end-to-end  anastomo- 
sis: lateral  imidantation ;  end-to-end 
anastomosis  by  suturing  the  ends  to- 
gether in  an  oblique  line.  The  trans- 
verse end-to-end  nu'lhod  was  used  by 
Schopf  (1S8G)  in  the  first  recorded  case* 
of  uretero-urcteral  anastomosis.  The 
objections  to  the  operation  were  so  seri- 
ous that  the  operation  has  been  almost 
discarded  to-day.  I'oggi  originated  the 
end-to-end  anastomosis.  Lateral  im- 
plantjition  was  devised  and  described  by 
\'an  Hook  in  1893.  Kelly  was  the  first 
to  ajiply  this  method  to  the  human  sub- 
ject. The  oblique  end-to-end  anastomo- 
sis was  first  used  by  BovCc.  The  author 
re])orts  two  successful  eases  in  which 
I  he  Vim  Hook  melhod  was  resorted  to. 
.folinson    (.\tiici-.   (lynii'c.  .Inn.    19,  19n:ii. 

W.  W.  Kr.v.s. 
M.  B.  TixKEn, 

Philadelphia. 
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UKINARY  SYSTEM,  SURGICAL 
DISEASES  OF  (Continued). 

Diseases  of  the  Urethra. 

Anomalies  of  the  Urethra. — The  roof 
of  the  urethra  may  be  absent,  epispadias; 
or  the  floor  may  be  deficient,  hypospadias. 
The  condition  of  epispadia  is  associated 
with  exstrophy  of  the  bladder.  These 
conditions  are  not  infrequent,  hypo- 
spadia, however,  being  the  more  com- 
mon. 

Congenital  narroiving  or  occlusion  of 
the  urethra  and  entire  absence  of  the 
canal  are  of  such  rare  occurrence  that 
their  consideration  is  almost  superfluous. 
Narrowing,  or  atresia,  should  be  treated 
in  the  same  manner  as  acquired  strict- 
ures in  the  same  situation.  Occlusion  is 
most  often  due  to  a  thin  membrane, 
which  may  be  broken  through  with  a 
bougie.  If  firmer  and  of  greater  extent, 
it  may  be  divided  by  means  of  an  ap- 
propriate knife,  or  by  external  incision, 
either  with  or  without  suprapubic  cys- 
totomy, and  retrograde  catheterism,  ac- 
cording to  the  situation  and  extent  of 
the  obstruction. 

Injuries  of  the  Urethra. — Wounds  of 
the  urethra  may  be  produced  from  with- 
out or  within.  Punctured  wounds  from 
without  will  probably  require  a  perma- 
nent rubber  catheter  for  some  days 
and  the  ordinary  treatment  of  the  ex- 
ternal wound.  Full-sized  urethral  bou- 
gies should  be  passed  at  intervals  subse- 
quently to  prevent  undue  contraction  of 
the  scar. 

External  lacerated  wounds,  involving 
the  urethra,  require  a  permanent  cath- 
eter. The  urethra  should  be  united  over 
this  with  fine  catgut  sutures  if  pos- 
sible. The  external  wound  should  be  al- 
lowed to  heal  by  granulation  usually. 
Exceptionally,  clean  wounds  in  favor- 
able condition  may  be  closed  by  primary 
suture.    Careful  suturing  of  the  urethra 


will  do  much  to  prevent  the  formation 
of  a  troublesome  stricture.  At  the  end 
of  a  week  or  ten  days  the  catheter  may 
be  removed,  after  which  a  steel  bougie 
of  appropriate  size  should  be  introduced 
at  regular  intervals. 

Injuries  of  the  urethra  produced  from 
within,  usually  false  passages  caused  by 
attempts  at  passing  metal  instruments  in 
cases  of  stricture,  require  antiseptic  irri- 
gations of  the  urethra,  and  the  internal 
administrations    of    urinary    antiseptics. 

Rupture  of  the  Urethra. 

This  occurs  chiefly  either  behind  an 
old  tight  stricture  or  from  a  fall  in  which 
the  patient  alights  astride  some  sharp 
object,  such  as  the  edge  of  a  board  or  a 
rail.  Kupture  of  the  urethra  from  fract- 
ure of  the  pubic  bones,  from  "breaking" 
chordee,  and  from  other  forms  of  injury 
is  of  less  frequent  occurrence. 

Symptoms. — The  cases  due  to  stricture 
must  be  considered  separately  from  those 
due  to  the  other  causes  mentioned. 
Usually  a  small,  painful  swelling  will 
appear  at  some  point  along  the  course  of 
the  urethra.  This  may  remain  localized, 
forming  an  abscess,  or  it  may  give  rise 
to  a  rapidly-spreading  cellulitis,  accom- 
panied by  the  usual  signs  of  inflamma- 
tion. Urine  will  be  passed  with  diffi- 
culty and  in  a  very  small  stream  or  there 
may  be  complete  retention.  Upon  in- 
quiry it  will  be  found  that  the  stream  of 
urine  has  been  gradually  diminishing  in 
size,  and  that  it  has  been  passed  with 
increasing  difficulty. 

Rupture  of  the  urethra  from  alighting 
astride  a  sharp  object  or  from  fracture 
or  even  disjunction  of  the  pubes  takes 
place  in  the  membranous  portion. 
Those  cases  due  to  the  irrational  prac- 
tice of  breaking  of  the  penis  for  the  sup- 
posed cure  of  chordee  and  to  other  rare 
forms  of  trauma  occur  in  the  pendulous 
urethra. 


URINARY  SYSTEM.     RUPTURE  OF  THE  URETHRA. 


421 


Pain,  hsemorrhage,  and  retention  of 
urine  are  the  common  symptoms  in  these 
cases.  Swelling  and  ecchymosis  may  or 
may  not  be  present,  depending  at  first 
upon  the  nature  of  the  accident  and  later 
upon  whether  there  is  extravasation  of 
urine  or  not.  The  pain  is  usually  not 
severe.  Bleeding  from  rupture  in  the 
pendulous  urethra  always  appears  at  the 
meatus.  That  which  takes  place  from 
injuries  to  the  membranous  urethra  may 
also  appear  at  the  meatus  or  flow  back 
into  the  bladder  and  give  rise  to  hsema- 
turia.  Retention  of  urine  may  be  com- 
plete from  the  moment  of  the  accident 
and  dependent  upon  an  extensive  lacer- 
ation, or  after  some  hours,  as  a  result  of 
swelling  and  blood-clot.  If  the  case  is 
not  seen  early,  and  a  permanent  catheter 
introduced,  extravasation  of  urine  will 
probably  occur  at  the  point  of  the  rupt- 
ure, and  with  a  rapidly-spreading  cellu- 
litis. 

Treatment. — In  examining  a  patient 
who  has  had  an  injury  or  condition 
which  could  give  rise  to  rupture  of  the 
urethra,  the  parts  should  be  inspected 
for  any  external  evidences  of  injury. 
Inquiry  should  be  made  as  to  the  ap- 
pearance of  blood  at  the  meatus  and 
whether  urine  has  been  voided.  If  there 
are  signs  of  rupture  of  the  urethra,  an 
attempt  should  then  be  made  to  pass  a 
soft-rubber  catheter  of  medium  size. 
Preparatory  to  this  the  glans  and 
prepuce  should  be  cleansed  thoroughly. 
The  catheter,  having  been  boiled  previ- 
ously, should  be  connected  with  a  fount- 
ain-syringe containing  an  antiseptic  so- 
lution, then  oiled  in  carbolized  vaselin 
or  other  suitable  lubricant,  the  solution 
permitted  to  pass  for  a  moment,  and 
finally  it  should  be  slowly  introduced 
into  the  urethra  with  great  gentleness, 
the  fluid  meanwhile  being  allowed  to 
flow. 


The  urethra  is  thus  thoroughly  irri- 
gated, the  fluid  escaping  around  the 
catheter.  Among  the  antiseptic  fluids 
ajipropriate  for  this  purpose  may  be 
mentioned  a  solution  of  potassium  per- 
manganate, 1  part  in  5000;  bichloride  of 
mercury,  1  part  in  10,000;  or  carbolic 
acid,  1  part  in  500;  and  boric-acid  solu- 
tion, 10  or  15  grains  to  the  ounce  of 
sterile  water.  If  the  catheter  passes  into 
the  bladder  easily,  the  urine  should  be 
withdrawn  and  the  catheter  removed. 
The  patient  should  be  thus  catheterized 
about  every  six  or  eight  hours.  If  the 
catheter  passes  with  great  difficulty  and 
only  after  repeated  efforts,  it  should  be 
allowed  to  remain,  being  securely  held 
by  any  appropriate  means.  If  the  cath- 
eter fails  to  pass  the  point  of  rupture, 
other  sizes  may  be  tried  as  well  as  other 
forms.  The  Nelaton  catheter  is  a  very 
useful  form,  the  point  being  kept  on  the 
roof  of  the  urethra,  which  in  partial 
tears  is  less  apt  to  be  involved  than  is 
the  floor.  If  a  catheter  enters  the  blad- 
der it  should  be  allowed  to  remain. 

If  no  catheter  whatever  will  pass  into 
the  bladder,  a  metal  bougie  or  other 
firm  instrument  should  be  introduced 
until  it  is  arrested.  The  point  of  the 
instrument  should  then  be  exposed  by 
an  incision  in  the  middle  line.  The  tip 
of  the  instrument  will  guide  the  opera- 
tor to  the  distal  end  of  the  torn  canal 
and  the  proximal  end  should  then  be 
sought  for.  When  found,  a  soft-rubber 
catheter  should  be  passed  into  the  blad- 
der from  the  meatus,  and  the  divided 
urethra  sutured  with  fine,  chromicized 
catgut,  if  at  all  possible.  In  searching 
for  the  proximal  end  of  the  urethra  very 
careful  search  should  be  made  in  the 
wound  before  much  dissecting  has  been 
done,  as  this  would  tend  to  add  to  the 
difliculty  of  locating  it.  When  the  usual 
means  fail,  pressure  above  the  pubes  will 
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frequently  cause  a  few  drops  of  urine  to 
exude  and  thus  locate  the  urethra.  The 
external  wound  should  be  iinited  by 
sutures  if  the  conditions  will  permit, 
drainage  being  introduced  if  necessary. 

When  a  catheter  is  retained  in  the 
bladder  it  should  be  kept  thoroughly 
clean  by  irrigating  through  and  around 
it  with  boric-acid  solution  or  other  mild 
antiseptic.  The  catheter  may  be  re- 
moved in  from  five  to  ten  days,  depend- 
ing upon  the  extent  of  the  injury.  Sub- 
sequently steel  sounds  should  be  passed 
every  second  day,  using  great  gentleness 
in  their  introduction,  but  gradually 
using  larger  sizes  until  the  full  calibre 
for  the  particular  patient  has  been 
reached.  After  the  wound  has  healed 
firmly  the  bougies  must  be  continued,  at 
first  once  a  week;  later,  once  a  month; 
and  with  diminishing  frequency  for 
one  or  two  years,  to  prevent,  as  far  as 
possible,  the  formation  of  a  stricture. 
In  all  cases  this  tendency  continues 
throughout  life,  so  that  the  occasional 
use  of  the  bougie  must  be  continued. 

Five  cases  of  rupture  of  urethra  per- 
sonally treated  by  external  urethrotomy 
and  suture.     Conclusions:      1.  In  cases 
of  ruptured  urethra  immediate  perineal 
section  with  suture  of  the  urethra  should 
be  practiced.     2.  By  this  procedure  not 
only  is  the  danger  of  urinary  infiltration 
and  abscess  greatly  lessened,   but  in  a 
large  proportion  of  cases  one  may  hope  to 
prevent  the  formation  of  close  intractable 
strictures.    3.  In  an  early  operation  the 
search  for  the  posterior  end  of  the  ure- 
thra is  much  easier  than  it  is  later.    The 
liEEmorrhage   from   the   branches   of  the 
artery  of  the  bulb  serves  as  a  guide  to 
that  end  of  the  canal.     Cabot   (Boston 
Med.  and  Surg.  Jour.,  July  16,  "96). 
During  the  early  treatment  of  these 
cases,  whether  an  operation  has  been  per- 
formed   or   not,   frequent    examinations 
should  be  made  of  the  region  of  the 
wound  in  order  to  detect  the  earliest  evi- 
dences  of  infiltration   of  urine   if  this 


should  occur.  This  would  indicate  that 
the  catheter  was  not  efficiently  draining 
the  bladder.  Extravasation,  accom- 
panied by  swelling,  pain,  and  heat,  re- 
quires early  and  free  incisions,  frequent 
antiseptic  irrigations,  and  dressings. 

Gonorrhoea. 

A  contagious,  specific  inflammation  of 
the  mucous  membrane  of  the  urethra  or 
vagina,  accompanied  by  a  muco-puru- 
lent  discharge.  The  disease  may  also  be 
communicated  to  other  mucous  surfaces. 
Of  these,  the  conjunctiva  is  most  fre- 
quently aifected  (see  Conjunctiva,  Dis- 
eases of),  and  occasionally  the  rectum 
is  involved.  True  gonorrhoea  is  due  to 
infection  with  the  gonoeoccus,  first  de- 
scribed by  Neisser.  Inflammation  of  the 
urethra  (urethritis)  may,  however,  be  es- 
tablished by  other  causes,  probably  by 
other  micro-organisms  under  certain 
conditions.  According  to  the  definition 
given,  these  cases  should  not  be  consid- 
ered as  examples  of  gonorrhoea,  but  in 
practice  it  is  common  so  to  do,  as  the 
treatment  is  almost  or  quite  identical. 
If  any  legal  questions  are  apt  to  arise,  it 
may  be  necessary  to  establish  positively 
the  nature  of  the  disease. 

Gonorrhoea  rrsually  results  from  sexual 
intercourse  with  a  person  suffering  from 
the  disease.  It  may  be  transmitted  in 
exceedingly  rare  cases  by  means  of  con- 
taminated towels,  etc. 

Symptoms. — The  commonest  example 
of  gonorrhoea  is  that  of  the  urethra  in 
the  male,  and  the  remarks  that  follow 
will  refer  exclusively  to  this  form.  The 
disease  usually  begins  to  manifest  itself 
within  from  three  to  five  days  after  the 
infecting  intercourse.  The  first  symp- 
tom is  an  irritation  of  the  meatus,  which 
is  found  to  be  of  a  deeper-red  color  than 
normal,  and  from  which  a  very  slight 
watery  discharge  escapes.  The  urine 
passing   over   the   affected   area   usually 
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causes  considerable  smarting.  The  in- 
flammation, which  began  at  the  meatus, 
extends  backward,  and  rapidly  becomes 
more  intense,  so  that  in  twenty-four  to 
forty-eight  hours  the  discharge  has  be- 
come profuse,  thick,  yellowish,  and,  in 
the  severer  cases,  even  tinged  with 
blood.  The  pain  experienced  in  uri- 
nating is  very  intense  (ardor  urinae). 
The  patient  has  obstinate  erections,  es- 
pecially at  night,  which  are  accompanied 
by  severe  pain.  This  symptom,  which  is 
called  "chordee,"  is  rarely  absent  in  some 
degree  of  intensity.  In  many  cases  the 
patient  is  obliged  to  urinate  at  very  fre- 
quent intervals.  This  is  especially  true 
of  the  cases  in  which  the  inflammation 
invades  the  posterior  urethra.  The 
swelling  of  the  mucous  membrane  and 
periurethral  tissues  may  be  so  great  that 
the  stream  of  urine  is  very  small. 

The  severity  of  each  of  these  symp- 
toms varies  widely  in  different  cases,  de- 
pending largely,  no  doubt,  upon  the 
virulence  of  the  infection.  It  is  a  matter 
of  common  observation,  also,  that  the 
first  attack  of  gonorrhoea  is  usually  ac- 
companied with  more  severe  symptoms 
than  subsequent  attacks.  In  fact,  a  per- 
son who  has  once  had  gonorrhoea  seems 
predisposed  to  urethral  irritations  or  in- 
flammation, doubtless  induced  by  infec- 
tious or  other  causes  so  mild  that  a  per- 
fectly-healthy urethra  would  remain  en- 
tirely unaffected.  In  this  so-called  sub- 
acute or  catarrhal  type  the  chief  symp- 
tom is  the  discharge,  which  is  more 
watery  than  in  the  acute  severe  form. 
Tliere  may  or  may  not  be  slight  irrita- 
tion on  passing  urine. 

Four  hundred  cases  of  gonorrhoea  ex- 
amined with  a  view  to  the  relative  fre- 
quency of  tlie  dilTerent  complications. 
Each  case  examined  per  rectum.  Of  the 
eases,  100  were  acute.  180  subacute,  and 
CO  chronic. 

Posterior  urethra  afTected  in  92.8  per 


cent.  Prostate,  vesiculoe  seminales,  or 
prerectal  vas  deferens  afTected  in  141 
cases,  or  35.25  per  cent.  (28  per  cent,  in 
acute  cases,  40  per  cent,  in  the  subacute 
and  chronic  cases).  Of  these  141  cases, 
88  had  prostatitis,  5  vesiculitis,  46  both 
prostatitis  and  vesiculitis,  and  2  both  of 
these  with  pelvic  vasitis  in  addition. 

All  the  cases  were  free  from  symptoms 
of  complications.  Colombini  (Giorn.  Ital. 
Mai.  Vener.  e  Pelle.,  No.  v,  '96). 

From  a  study  of  urethritis  the  follow- 
ing conclusions  are  reached:  1.  Of  160 
patients  attacked  with  acute  urethritis 
and  examined  by  the  author,  20  had 
anterior  urethritis,  22  posterior  urethri- 
tis, and  112  total  urethritis.  2.  Vesical 
tenesmus  with  frequent  micturition  was 
observed  in  6  out  of  the  26  cases  of  ante- 
rior urethritis.  3.  Out  of  the  22  cases  of 
posterior  urethritis  vesical  tenesmus  with 
frequent  micturition  was  observed  7 
times,  and  in  10  eases  there  were  fre- 
quent pollutions.  4.  In  total  urethritis, 
even  when  complicated  by  prostatitis, 
gonecystitis,  or  epididymitis,  vesical 
tenesmus  was  never  observed,  nor  were 
pollutions  or  pains  in  the  posterior  ure- 
thra. In  13  out  of  the  112  cases  of  this 
group  there  was  a  little  blood  at  the  end 
of  micturition.  5.  The  terminal  hoema- 
turia  would  seem  to  indicate  that  the 
internal  orifice  of  the  bladder  is  pro- 
foundly affected  by  the  inflammatory 
process  which,  in  this  case,  occupies  the 
fold  of  the  vesico-urethral  orifice.  S. 
Rona  (Archiv  f.  Derm.  u.  Syph.,  p.  141, 
'98). 

The  following  is  a  precise  means  of 
diagnosing  posterior  urethritis:  The  ure- 
thra is  first  washed  with  a  0.5-  or  1-per- 
cent, boric-acid  solution,  then  a  V«-per- 
cent.-pyoktanin  solution  is  injected  and 
retained  for  five  minutes  in  the  canal, 
and  finally  the  urethra  is  again  washed 
with  the  boric-acid  solution  until  the 
washings  pass  colorless.  The  patient 
then  urinates,  and  if  the  urinary  fila- 
ments passed  are  found  to  be  colored 
violet,  it  is  an  indication  that  they  come 
from  the  anterior  part  of  the  urethra. 
If,  on  the  contrary,  they  are  colorless, 
they  come  from  the  posterior  part.  E. 
Lehrwald   (Sem.  Mf-d.,  xviii.  p.  18,  '98). 

Experiments  with  pure  culture  of  the 


41^4 


URINARY  SYSTEM.     GONOHRHtEA.     SYMPTOMS. 


gonococcus  obtained  from  a  gleety  dis- 
charge of  two  years'  standing  gave  fol- 
lowing results:  1.  Attempted  reinfection 
of  the  original  urethra  with  this  culture 
always  failed.  2.  The  culture,  when 
transplanted  to  a  coccus-free  urethra, 
produced  typical  acute  gonorrhoea.  3. 
Infection  from  this  back  again  to  the 
original  urethra  gave  a  fresh  gonorrhcea, 
which,  after  a  typical  acute  course  of  five 
or  six  weeks,  again  subsided  to  a  chronic 
gleet.  This  most  interesting  experiment 
demonstrates  that  by  passing  an  attenu- 
ated gonococcus  through  another  indi- 
vidual— that  is,  through  a  fresh  culture 
ground — it  becomes  again  virulent  to  a 
urethra  which  was  immune  to  it  before. 
This  explains  how  an  apparently  healthy 
man,  if  he  have  the  gonococcus  lurking 
anywhere  in  his  urethral  tract,  may  in- 
fect his  hitherto  uninfected  wife,  and  how 
he  may  be  again  infected  from  her.  H. 
Brooks  Wells  (N.  Y.  Polycl.,  May  15, 
'98). 

The  earliest  diagnostic  symptom  of 
urethral  contraction  is  the  appearance  of 
shreds  in  a  clear,  or  semiclear,  urine.  At 
first  these  shreds  are  almost  impercep- 
tible, but  their  presence  is  quite  constant 
from  the  time  of  submucous  involvement, 
and  as  the  canal  becomes  smaller  the 
shreds  increase  in  size.  No  case  of  gon- 
orrhoea should  be  discharged  as  cured 
until  the  morning  urine  is  clear  of  debris, 
and  the  patient  should  be  kept  under  ob- 
servation for  at  least  six  months,  that 
urinal  shreds  may  be  detected  early 
should  they  appear.  J.  Henry  Dowd 
(Phila.  Med.  Jour.,  Mar.  11,  '99). 

In  boys  the  period  of  incubation,  the 
general  characteristics,  and  the  history 
of  the  disease  are  not  different  from 
those  manifestations  in  the  adult.  The 
incubation  from  one  to  seven  days,  the 
pain  and  burning  sensations,  frequent 
desire  to  micturate,  and  other  symp- 
toms are  as  seen  in  the  usual  adult 
gonorrhoeic.  The  discharge  is  usually 
profuse,  but  the  pain  seems  out  of  pro- 
portion to  the  clinical  picture  presented. 
This  hypersensitiveness  is,  however,  co- 
incident with  contracted  prepuce  or 
meatus,  which  serve  to  dam  back  the 
secretions    and.    by    preventing    proper 


drainage  of  the  urethral  canal,  cause  re- 
tention of  inflammatory  products. 

Complications  occur  in  young  boys 
similar  to  those  of  adult  patients,  after 
the  disease  has  lasted  several  days: 
posterior  urethritis,  prostatitis,  and 
epididymitis,  etc.  A.  L.  Wolbarst 
(N.  Y.  Med.  Jour.,  July  6,  1901). 

There  is  also  a  small  class  of  eases 
designated  "non-specific"  because  of  the 
absence  of  the  gonococcus.  The  usual 
causes  assigned  are:  contact  with  irri- 
tating vaginal  secretions  other  than 
those  of  gonorrhoeal  origin,  the  intro- 
duction into  the  urethra  of  irritating 
liquids  or  foreign  bodies  causing  inflam- 
mation, etc.  The  symptoms  of  these 
cases  begin  as  do  those  of  true  gonor- 
rhoea, but  usually  run  a  much  shorter 
and  milder  course. 

In  many  cases  of  chronic  urethritis 
one  is  unable  to  demonstrate  the  pres- 
ence of  the  gonococcus;  these  cases  are 
probably  non-infectious.  In  any  case  the 
possibility  of  infection  as  compared  to 
an  acute  urethritis  is  small.  A  urethritis 
due  to  an  attenuated  organism,  and  con- 
sequently modified  in  intensity,  may  be 
contracted  from  a  chronic  urethritis. 

Conversely :  Several  negative  examina- 
tions of  the  secretion  from  a  chronic  ure- 
thritis do  not  prove  its  non-infectious- 
ness.  The  infectiousness  or  non-infec- 
tiousncss  of  a  chronic  urethritis  can  only 
be  determined  by  frequent  and  careful 
examinations  of  the  secretion,  and  if 
these  prove  negative,  by  the  non-appear- 
ance of  the  gonococcus  after  the  applica- 
tion of  Neisser's  test  (an  acute  urethritis 
caused  by  saline  nitrate  injections).  E. 
R.  Owings  (Johns  Hopkins  Hosp.  Bull., 
Oct.,  '97). 

The  important  diagnostic  point  for 
the  gonococcus  is  its  property  of  de- 
colorizing by  Gram's  method.  The 
other  points  of  morphology  and  posi- 
tion inside  the  leucocytes  are  not  neces- 
sarily characteristic.  In  the  application 
of  the  method  of  cover-glass  examina- 
tion combined  with  Gram's  method  of 
staining  for  the  identification  of  the 
gonococcus,  the  most  important  precau- 
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tion  is  to  smear  the  pus  properly  on  the 
cover-glass.  Usually  it  is  too  thick. 
The  best  preparations  are  those  ob- 
tained by  scraping  off  the  pus  from  the 
cover-glass  as  much  as  possible  with  a 
platinum  loop  or  knife-point,  after  it 
has  been  placed  thereon. 

Another  important  precaution  to  be 
observed  is  to  be  sure  that  the  aniline- 
oil-gentian-violet  solution  has  not  de- 
composed. This  solution  shovild  not  be 
used  when  it  consists  simply  of  a  clear 
fluid  and  a  brown  sediment.  To  avoid 
errors  in  this  regard  the  solution  should 
not  be  more  than  two  weeks  old.  Oscar 
Richardson  (Boston  Med.  and  Surg. 
Jour.,  Feb.  7,  1901). 

Abortive  Treatment.  —  In  theory  the 
abortive  treatment  of  gonorrhoea  is  ideal. 
It  is  suecessfnl,  however,  in  the  very 
earliest  manifestations  of  the  disease 
only.  In  practice,  unfortunately,  pa- 
tients are  very  rarely  seen  at  this  stage. 
After  the  gonococci  have  penetrated  be- 
neath the  superficial  layers  of  the  ure- 
thral epithelium,  and  after  the  symp- 
toms are  well  marked,  this  method 
should  not  be  employed.  In  adopting 
this  treatment  the  surgeon  should  be 
guided  to  some  extent  by  the  wishes  of 
the  patient,  as  well  as  by  the  local  con- 
dition. There  are  cases  in  which  it  is 
imperative  to  cut  the  disease  short.  It 
should  be  explained  to  the  patient  that 
the  abortive  treatment  will  be  followed 
by  considerable  inflammatory  reaction, 
and  that  it  may  fail  to  arrest  the  disease. 

Given,  therefore,  a  patient  who  pre- 
sents himself,  within  from  one  to  three 
days  after  exposure,  with  a  slight  irrita- 
tion at  the  meatus  and  a  scant,  watery 
discharge,  the  advantages  and  disadvan- 
tages of  the  abortive  treatment  should  be 
fairly  presented,  and,  if  he  so  elects,  the 
surgeon  is  justified  in  carrying  out  this 
method.  The  technique  is  as  follows: 
The  patient  urinates,  the  anterior  ure- 
thra is  then  washed  out  with  sterile 
water  or  boric-acid  solution,  and  a  solu- 


tion of  silver  nitrate,  20  grains  to  the 
ounce  of  distilled  water,  is  applied  to  the 
first  inch  and  a  half  or  so  of  the  urethra, 
either  with  a  French  pointed  urethral 
syringe  or  a  cotton  swab  introduced 
through  an  endoscope.  The  patient 
should  then  be  treated  as  for  the  early 
stages  of  acute  gonorrhoea.  All  the 
symptoms  of  acute  anterior  urethritis 
develop  rapidly,  and  in  successful  cases, 
gradually  subside  and  disappear  in  a  few 
days.  If  unsuccessful  the  disease  runs 
the  usual  course. 

Instead  of  this  single,  powerful  appli- 
cation, frequent,  copious  irrigations  of 
the  anterior  urethra  with  potassium  per- 
manganate, 1  to  2000;  corrosive  subli- 
mate, 1  to  5000;  or  silver  nitrate,  1  to 
1000,  may  be  employed.  By  this  method 
the  patient  is  spared  the  discomforts 
caused  by  the  more  active  treatment, 
but  it  is  less  likely  to  succeed. 

A  case  of  gonorrhoea  seen  within  eight 
days  from  the  outset  can  be  aborted.  For 
the  first  five  days  a  2-  to  4-percent,  pro- 
targol  solution  is  used,  and  during  five 
days  following  1  to  2  per  cent.  Two  in- 
jections of  about  5  to  10  drops  are  given 
daily,  and  the  solution  is  kept  within 
the  urethra  for  from  ten  to  fifteen  min- 
utes each  time.  In  100  cases,  gonococci 
were  present  at  the  commencement  in 
every  case.  In  ()3  cases  they  were  not 
found  after  the  first  day,  in  15  not  on  the 
third  day,  and  in  9  not  at  the  end  of  7 
days.     Ahlstrom    (Hygeia,  Dec,  '99). 

Abortive  treatment  based  upon  a 
study  of  thirty  cases,  most  of  which 
were  cured  in  from  eight  to  ten  days. 
A  specimen  of  the  discharge  is  taken  for 
microscopical  examination;  then  the 
patient  passes  urine,  after  which  the 
urethra  is  washed  out  with  hot  water 
twice  a  day,  and  a  10-per-cent.  solution 
of  argonin.  freshly  made,  is  introduced 
by  an  Ultzmann  deep-injection  syringe, 
or,  better  still,  by  a  rubber  bulb  hold- 
ing about  six  drachms.  The  solution  is 
introduced  hot,  and  is  kept  in  the  front 
urethra  by  pressing  the  lips  of  the 
meatus    together    as    the    point    of    the 
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bulb  is  withdi-awn.  An  applicator  Is 
then  tightly  wrapped  with  absorbent 
cotton  and  dipped  in  a  10-per-cent.  solu- 
tion of  argonin  and  introduced  into  the 
urethra  as  the  argonin  solution  is  al- 
lowed to  flow  out.  The  cotton  swab  is 
applied  gently  to  all  parts  of  the  an- 
terior urethra  for  two  or  three  inches 
and  then  withdrawn.  The  operation  is 
repeated,  but  the  applicator  is  not  used 
the  second  time  if  the  patient  complains 
of  much  pain.  Follen  Cabot,  Jr.  (Phila. 
Med.  Jour.,  Jan.  26,  1901). 

Decinormal  salt  solutions  in  gonor- 
rhoea accidentally  discovered  to  cause 
the  discharge  and  other  symptoms  of 
the  disease  to  cease  at  once.  Since  then 
the  salt  solution  has  been  personally 
employed  in  all  cases  and  very  good  re- 
sults reached.  The  indication  is  simply 
to  cleanse  the  urethra  with  a  hot  and 
non-irritating  fluid  as  often  as  possible: 
i.e.,  at  least  every  hour,  though  inter- 
vals of  two  to  three  hours  may  be  ad- 
missible. In  98  cases,  the  average  time 
of  cure  was  12  '/:  days;  about  30  per 
cent,  lasts  7  days;  30  per  cent.,  11  days; 
20  per  cent.,  17  days;  10  per  cent.,  20 
days;  and  10  per  cent.,  over  3  weeks. 
The  actual  duration  of  the  symptoms 
was  less  than  this,  however.  C.  E. 
Woodruff  (Merck's  Archives,  July, 
1901). 

Some  cases  of  gonorrhoea  are  capable 
of  being  treated  in  the  very  early  stages 
by  an  abortive  method.  The  indications 
for  such  a  treatment  are  that  the  dis- 
charge must  not  have  been  present  for 
longer  than  three  days;  that  it  is  not 
already  of  a  thick,  purulent  nature; 
and  that  the  urethral  mucous  membrane 
is  not  tender  when  water  is  being 
passed.  The  cases  which  are  especially 
suited  are  those  in  which  the  discharge 
is  of  a  serous  nature  with  only  a  trace 
of  pus  in  it ;  when  examined  by  the 
microscope,  only  a  few  gonococci  are  to 
be  found,  and  these  are  principally 
placed  extracellularly.  At  first,  the 
writer  carried  the  treatment  out  with 
solutions  of  silver  nitrate,  and  although 
fairly  good  results  were  obtained  with 
it,  other  preparations  have  since  been 
found  to  be  better  adapted.  A  2-per- 
cent, solution  of  AsNO,  was  used,  which 


was  allowed  to  remain  in  the  urethra 
for  from  20  to  30  seconds,  after  which 
the  canal  was  washed  out  with  water. 
On  the  following  day  a  2-per-cent.  solu- 
tion was  used  and  this  strength  con- 
tinued during  tlie  rest  of  the  treatment. 
Tlie  stronger  injections  were  but  little 
painful,  but  on  the  next  morning  the 
patients  usually  complained  of  consider- 
able pain.  The  preparations  which  have 
given  better  results  are  protargol,  al- 
bargin,  and  another  silver  body,  a  com- 
bination of  the  metal  and  gelatose, 
which  is  not  yet  on  the  market.  .  The 
protargol  was  used  in  a  4-per-cent.  solu- 
tion, and  the  albargin  in  I-  and  2-per- 
cent, solutions.  Neither  appeared  to 
irritate  the  urethral  mucosa  at  all,  and 
it  was  left  in  the  urethra  as  long  as 
from  three  to  five  minutes,  and  the 
strength  of  the  solutions  was  not  less- 
ened on  the  second  day  of  treatment. 
This  abortive  treatment  has  been  suc- 
cessful in  curing  40  per  cent,  of  personal 
cases,  but  the  injections  should  not  be 
discontinued  as  soon  as  the  discharge 
has  ceased;  usually  this  occiu-s  after 
the  second  day,  but  it  will  be  found  on 
careful  examination  that  there  are  still 
some  pus-cells  in  the  urine,  which  dis- 
appear on  the  fourth  or  fifth  day.  The 
injections  should  be  continued  for  a  few 
days  longer.  In  those  cases  in  which 
the  treatment  proves  of  no  avail,  no 
harm  is  done  by  the  attempt  to  shorten 
the  attack.  In  recommending  this  pro- 
cediu-e  the  author  admits  thai  he  is  not 
advocating  anything  new,  but  is  merely 
suggesting  a  new  adaptation  of  an  old 
metliod.  The  progress  of  every  case  of 
gonorrhoea  should  be  gauged  by  regular 
microscopical  examinations  of  tlie  dis- 
charge. A.  Blaschke  (Berliner  klin. 
Wochen.,  May  12,  1902). 

If  either  of  these  has  been  tried  and 
has  failed,  the  following  routine  treat- 
ment should  be  carried  out: — - 

Treatment. — In  the  most  severe  cases 
with  a  high  grade  of  inflammation,  pro- 
fuse discharge,  ardor  urinje,  and  chordee, 
it  is  very  desirable  to  have  the  patient 
go  to  bed,  or  at  least  to  be  as  quiet  as 
possible.    A  light  diet  should  be  ordered, 
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consisting  largely  of  milk,  with  bread, 
potatoes,  well-boiled  rice,  and  such  plain 
farinaceous  foods.  Water  should  be 
drunk  freely.  The  bowels  should  be 
kept  rather  free  with  small  doses  of  some 
saline  laxative,  repeated  as  often  as 
necessary  to  secure  the  desired  result. 
The  use  of  alcohol  should  be  forbidden. 
Sexual  excitement  is  harmful,  and  coitus 
is  to  be  positively  forbidden,  both  on  ac- 
count of  the  contagious  nature  of  the 
discharge  and  the  injurious  effect  on  the 
disease.  The  urethral  discharge  should 
be  received  on  a  small  piece  of  absorbent 
cotton  held  in  place  by  a  gonorrhoea 
apron,  or  similar  device,  and  the  glans 
and  prepuce  bathed  frequently  with 
soap  and  warm  water  for  the  purpose 
of  cleanliness  and  also  to  avoid  bal- 
anoposthitis.  The  most  rigid  caution 
must  be  observed  in  disposing  of  the 
soiled  cotton,  towels,  and  all  other  ar- 
ticles contaminated  with  the  discharge, 
and  the  hands  should  be  most  carefully 
washed  after  each  dressing,  as  gonor- 
rhccal  pus,  if  transferred  to  the  eye  in 
any  manner,  excites  a  most  violent  in- 
flammation which  requires  the  most  con- 
stant and  active  treatment  for  weeks  and 
may  even  result  in  the  loss  of  the  eye. 

Gonorrhoea  is  a  local  disease,  and  must 
be  treated  largely  locally.  Internal  rem- 
edies are  of  use,  however:  (1)  to  render 
the  urine  neutral  or  faintly  alkaline, 
and  hence  less  irritating;  (3)  to  increase 
the  flow  of  urine;  and  (3)  to  allay  irri- 
tation of  the  urinary  tract  by  such  drugs 
as  are  sedative  to  mucous  membranes 
and  are  excreted  by  the  urine.  Liquor 
potassEE  meets  the  first  indication.  It 
may  be  given  in  doses  of  10  minims, 
freely  diluted  in  water  four  to  six  times 
a  day.  Potassium  citrate  fills  both  the 
first  and  second  indications.  The  dose 
is  20  grains  in  half  a  glass  of  water  every 
two  to  four  hours.    With  either  of  these 


may  be  combined  sweet  spirit  of  nitre 
if  there  is  fever,  and  potassium  bromide 
to  lessen  the  excitability  of  the  nervous 
system.     The  third  indication  for  inter- 
nal treatment  cannot  well  be  met  when 
the  urethritis  is  very  acute,  as  cubebs, 
copaiba,  and  sandal-wood  seem  to  exert 
a  more  favorable  influence  on  the  sub- 
acute and  chronic  cases.    When  the  se- 
verity of  the  inflammatory  symptoms  has 
passed  off,  however,  one  of  these  may  be 
administered  with  advantage.     A  com- 
bination which  has  been  very  satisfactory 
in  a  large  number  of  cases  is  the  "com- 
pound-salol  capsule"  originated  by  Dr. 
White  a  few  years  ago.     Each  capsule 
contains:    salol,  5  grains;    oleoresin  of 
cubebs,  5   grains;    Para  balsam  of  co- 
paiba, 10  grains;    and  pepsin,  1  grain. 
Four  to  6  of  these  are  to  be  given  daily 
after    meals.      Capsules    of    either    the 
cubebs  or  copaiba  or  the  two  in  combi- 
nation may  be  given  and  in  the  more 
chronic  stages  the  oil  of  sandal-wood,  10 
to  20  minims  after  each  meal,  is  efficient. 
Nine  cases  of  acute  gonorrhoea  in  the 
male  have  been  treated  by  the  internal 
administration    of    methylene-blue.      All 
cases  were  first  attacks.    Two  cases  were 
seen   four  and   five   weeks,   respectively, 
after  the  discharge  had  ceased,  and  no 
recurrence  had  then  taken  place.    In  one 
of  these   cases   the   discharge   ceased   in 
twelve  days  and  in  the  other  in  sixteen 
days.      The    methylencblue    is    excreted 
unchanged  in  the  urine.    The  dose  given 
was  3  grains  three  times  a  day.    J.  Moore 
(Brit.  Med.  .Jour.,  p.  140,  '97). 

Methylene-hlue  administered  internally 
will  cure  gonorrhoea  in  from  four  to 
seven  days.  To  the  diplococcus,  which 
is  the  specific  cause  of  this  disease,  it  is 
especially  fatal.  The  pyogenic  bacteria 
that  make  gonorrhoea  a  mixed  infection 
succumb  very  promptly  to  this  germicide. 
It  is  best  given  in  gelatin  capsules  in 
1  grain  doses  three  or  four  times  a  day. 
After  the  fourth  day  the  dose  nuiy  be 
reduced  to  twice  a  day.  Given  alone  it 
sometimes  causes  irritation  of  the   neck 
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of  the  bladder,  but  when  combined  with 
oil  of  nutmeg  there  is  no  trouble  of  this 
kind.  J.  Alan  O'Neill  (Med.  Record, 
Mar.  24,  1900). 

Locally  cleanliness  secured  by  fre- 
quent bathing  and  suitable  means  to  re- 
ceive the  discharge  are  very  desirable. 
Eubber  covers  and  bulky  dressings  that 
retain  the  secretions  and  macerate  the 
parts  are  objectionable.  If  urination  is 
accompanied  by  severe  pain,  great  relief 
will  be  secured  by  immersing  the  penis 
in  a  vessel  of  water  as  hot  as  can  be 
borne  comfortably  during  the  act  of  pass- 
ing the  water. 

Urethral  injections  or  irrigations  may 
be  employed  from  the  beginning  of  the 
disease.  Certain  points  must  be  kept  in 
mind  in  this  connection: — 

1.  Nothing  is  to  be  introduced  into 
the  urethra  until  it  has  been  cleansed  by 
passing  urine.  2.  The  solutions  used  in 
the  early  stages  must  be  exceedingly 
mild  unless  abortive  treatment  is  at- 
tempted. 3.  In  the  beginning  the  injec- 
tion is  confined  to  the  first  inch  or  two 
of  the  urethra.  In  high  grades  of  in- 
flammation the  solutions  should  be 
slightly  alkaline,  and  if  used  as  warm  as 
can  be  borne  will  give  greater  relief.  It 
may  be  stated  positively  that  any  appli- 
cation that  causes  severe  or  prolonged 
pain  or  smarting  is  harmful,  as  the  re- 
sistance of  the  tissues  is  thus  lessened 
and  further  extension  of  the  infection  is 
favored  in  consequence.  In  an  acute 
case  the  injection  may  be  of  potassium 
permanganate,  1-10,000  to  1-5000  in 
normal  salt  solution,  as  in  the  following 
formula: — 

IJ   Potassii  permangan.,  Y2  to  1  grain. 
Sodii  chloridi.  V2  drachm. 
Aqune  destillatns,  11  fluidounces. 

M.  Sig.:  Use  four  to  six  times  daily, 
as  directed. 


A  similar  solution  is  also  employed  to 
"irrigate"  the  urethra.  To  a  pint  of  dis- 
tilled water  may  be  added  from  ^/ ^  to 
1  V2  grains  of  potassium  permanganate 
and  45  grains  of  sodium  chloride,  the 
solution  warmed,  and  placed  in  a  fount- 
ain-syringe to  which  a  urethral  nozzle 
is  attached  by  rubber  tubing.  The  reser- 
voir should  be  two  feet  above  the  pubes. 
Urine  having  first  been  passed,  the  solu- 
tion is  allowed  to  run,  and  the  nozzle 
fixed  firmly  in  the  meatus.  As  soon  as 
the  anterior  urethra  is  distended  the 
nozzle  should  be  removed  and  the  ure- 
thra allowed  to  empty  itself.  This  is  re- 
peated until  the  pint  of  solution  is  all 
used. 

In  acute  gonorrhoea  the  following  is 
recommended:  Plenty  of  natural  spring- 
waters,  which  produce  the  best  diuretic 
and  cathartic  effects.  Permanganate  of 
potassium  in  hot  aqueous  solution  4 
grains  in  1  pint  as  a  urethral  injection 
used  three  times  daily  for  a  week.  At 
Uie  end  of  this  time  the  following: — 

li  Bismuth  subgallat.,  1  drachm. 
Zinci  sulphatis,  18  grains. 
Aquae  calcis,  6  ounces. 
M.     Sig.:    To  be  used  as  an  injection 
thrice   daily   after   urination.     John    L. 
Howard  (N.  C.  Med.  Jour.,  Mar.,  '98). 

Irrigations  with  permanganate  of  po- 
tassium are  as  efficient  as  those  with 
argonin  and  protargol,  and  possess  the 
merit  of  being  extremely  cheap.  Nieber- 
gall  (Deut.  Milit.  Zeits.,  No.  6,  '98). 

Protargol,  the  new  silver  proteid  com- 
pound, has  been  personally  given  a  care- 
ful trial  in  40  cases  of  acute  gonorrhoea, 
most  of  them  being  seen  during  the  first 
week  of  the  infection,  and  none  of  them 
having  been  previously  subjected  to  other 
treatment.  From  these  cases  it  is  decided 
that  protargol  is  a  very  efficient  anti- 
gonorrhoeal  remedy,  which,  if  employed 
at  an  early  period,  exerts  prompt  and 
favorable  influence  upon  the  course  of  the 
disease,  in  the  majority  of  cases,  ar- 
resting all  acute  manifestations,  causing 
rapid  disappearance  of  the  secretion  and 
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gonococei,  preventing  e.Kten.sion  of  the 
proees.s  to  tlie  posterior  uretlira,  and  usu- 
ally giving  good  results  even  in  fully 
developed  cases  of  anterior  and  posterior 
urethritis.  The  injection  of  protargol 
('/<  of  1  per  cent,  to  1  per  cent.)  should 
be  kept  up  for  a  number  of  weeks,  after 
which  astringents  should  be  resorted  to 
in  order  to  prevent  recurrence.  E.  Finger 
(Times  and  Registej-,  June  11,  '98). 

In  acute  gonorrhoea  a  smear  of  the 
discharge  is  made,  if  possible,  on  a 
cover-glass  in  order  to  confirm  the 
diagnosis.  This  having  been  established, 
a  1-per-eent.  solution  of  protargol  is 
prescribed  which  is  to  be  used  slightly 
warm,  in  a  '/tounce  blunt-pointed  rub- 
ber syringe,  three  or  four  times  daily. 
The  patient  is  directed  to  urinate  before 
the  injection,  and  then  to  grasp  the  glans 
penis  and  raise  it  perpendicularly,  put- 
ting it  slightly  on  the  stretch,  but  not  to 
put  a  finger  on  the  perineum  to  prevent 
the  fluid  from  going  back  into  the  blad- 
der. The  fluid  should  be  retained  in  the 
urethra  five  minutes,  the  patient  gently 
stripping  it  backward  with  the  finger 
while  holding  the  meatus  closed.  Any 
slight  smarting  complained  of  by  the  pa- 
tient will  appear  only  during  the.  first 
two  or  three  injections,  and  then  only 
temporarily. 

The  patient  should  also  be  told  to 
drink  alkaline  mineral  waters,  as  Vichy. 
Seltzer,  plain  soda,  etc.,  and  to  take  an 
abundance  of  water  between  meals,  but 
to  drink  only  one  cup  of  coffee  daily. 
He  should  avoid  alcohol,  and  be  moder- 
ate with  tobacco;  also  abstain  strictly 
from  coitus  and  avoid  severe  exercise. 
F.  13.  Newton  (Texas  Courier-Rec.  of 
Med.,  Oct.,  1900). 

To  subdue  a  very  higli  grade  of  in- 
flammation tlie  following  will  be  found 
useful: — 

IJ   Ext.  opii  aquosi,  IG  grains. 
Vel  morph.  sulph.,  2  grains. 
Liq.    plumbi    subacetat.    dilut.,    6 
fluidounces. 

M.  Sig.:  ITse  warm,  if  po.'ssible,  four 
to  six  times  daily. 


The  pain  experienced  upon  passing 
urine  is  most  efficiently  treated  by  ren- 
dering the  urine  slightly  alkaline  and  by 
diluting  it  by  drinking  water  very  freely. 
Painful  erections  or  chordee  may  be  so 
persistent  and  painful'  as  to  demand 
treatment. 

For  the  relief  of  this  condition  the  pa- 
tient should  be  instructed  to  empty  the 
bladder  Just  before  retiring  for  the 
night,  and  to  be  awakened  by  an  alarm 
clock  at  the  end  of  three  or  four  hours 
for  the  same  purpose.  He  should  sleep 
upon  a  hard  mattress,  with  but  a  light 
covering  over  him,  and  he  should  avoid 
lying  upon  the  back. 

Of  the  drugs  that  are  useful,  the  bro- 
mides may  be  given  in  full  doses,  and 
in  the  more  severe  cases  chloral  or 
opium  may  be  necessary.  A  suppository 
containing  opium,  belladonna,  and 
monobromated  camphor  may  be  admin- 
istered at  bed-time  when  necessary,  but 
should  be  employed  only  for  severe  pain. 
If  a  painful  erection  occurs,  the  patient 
should  arise  and  apply  cold  locally,  al- 
though in  rare  instances  heat  gives 
greater  relief.  Cold  applications  to  the 
spine  are  also  efficient  in  some  cases. 

Such  is  the  routine  treatment  during 
the  first  few  days  in  the  cases  presenting 
very  acute  inflammatory  symptoms. 
When  these  subside,  or,  from  the  be- 
ginning of  the  cases  of  the  subacute 
type,  the  injections  may  be  made  some- 
what stronger,  like  the  following: — 

11   Potass,  permang.,  '/o  to  1  grain. 
Boric  acid,  1  to  1  '/,  drachms. 
Aqua)  dest.,  6  fluidounces. 
M.     Sig.:    Use  as  an  injection   four 
times  a  day  after  urination. 

An  injection  like  the  following  is  use- 
ful in  a  large  proportion  of  cases  at  this 
stage: — 
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Ty:  Hydrarg.  chlor.  corros.,  V12  to  Ve 
grain. 
Zinci  siilphocarb.,  24  to  30  grains. 
Ac.  carboL,  10  to  13  grains. 
Boroglyceride,  2  fluidrachms. 
Aq.,  q.  s.  ad  6  flnidounces.  (White.) 
This  is  to  be  used  in  the  same  manner 
as  the  previous  prescription.    It  may  be 
diluted  at  first  if  its  use  causes  pain. 
During  this  period  one  of  the  capsules 
already  alluded  to  should  be  given. 

As  the  amount  of  discharge  dimin- 
ishes, the  injections  may  be  made 
stronger  and  more  astringent.  Any  of 
the  following  may  be  employed.  Sul- 
phate of  zinc,  acetate  of  lead,  or  alum, 
1  to  5  grains  to  the  ounce  of  water; 
glycerite  of  tannic  acid,  10  to  30  minims 
to  the  ounce;  and  fluid  hydrastis,  5  to 
10  minims  to  the  ounce,  using  the  milder 
strength  first,  and  gradually  increasing 
the  proportion.  Various  combinations 
of  these  drugs  may  be  made  with  advan- 
tage in  many  cases.  When  the  discharge 
becomes  very  scant  and  watery  the 
treatment  may  be  less  active,  the  injec- 
tions being  made  less  frequently,  al- 
though the  strength  may  be  cautiously 
increased.  The  average  duration  of  a 
case  of  gonorrhoea  is  about  six  weeks. 
In  some  instances  it  is  much  less  than 
this,  while  in  others  the  period  is  much 
longer.  The  last  trace  of  the  disease  to 
disappear  is  a  drop  of  discharge  or  an 
undue  moisture,  observed  at  the  meatus 
on  rising  in  the  morning.  When  this 
has  been  absent  for  some  time,  the  cure 
may  be  considered  complete.  Shreds  of 
epithelium  may,  however,  contimie  to  be 
present  in  the  urine  for  some  time. 

One-and-one-half-per-cent.  solution  of 
argonin  used,  injecting  2  V:  drachms,  to 
be  retained  for  five  minutes.  Of  12  cases 
observed,  in  9  the  gonococci  permanently 
disappeared  in  from  2  to  6  days.  The 
secretion  persisting  after  the  discontinu- 
ance of  the  drug  can  be  relieved  by  the 


use  of  zinc  sulphocarbolate  and  other 
remedies.  Lewin  (Berl.  klin.  Woch.,  Feb. 
17,  '90). 

Most  satisfaction  in  treating  gonor- 
rhoea obtained  by  use  of  permanganate 
of  zinc.  Permanent  cure  noted  in  50  cases 
treated  by  this  drug.  It  is  equally  suc- 
cessfully in  both  acute  and  chronic  cases. 
After  the  stage  of  acute  inflammation  has 
subsided  injections  are  made  four  or 
five  times  a  day  after  urination,  with  an 
ordinary  blunt-pointed  hard-rubber  syr- 
inge with  a  capacity  of  three  to  four 
drachms.  Beginning  with  a  solution  of 
V:  grain  to  the  ounce  of  water,  one 
gradually  increases  to  three  times  that 
strength.  H.  S.  Hotaling  (Med.  News., 
Nov.  7,  '96). 

The  treatment  by  argentamin  can  be 
commenced  at  any  stage  of  the  disease, 
and  usually  insures  a  complete  cure 
within  a  fortnight,  no  presence  of  gono- 
cocci in  the  discharge  after  this  time  be- 
ing discernible.  In  urethritis  daily  in- 
jections of  1  in  2000  solution  should  be 
given.  At  first,  after  the  injections,  a 
slight  increase  of  discharge  is  noted,  but 
afterward  this  gradually  and  rapidly  dis- 
appears. In  vaginitis  the  daily  local  ap- 
plication of  I  in  1000  solution  has  been 
found  most  efficacious;  while,  in  gonor- 
rhoeal  endometritis,  swabbing  the  uterine 
cavity  with  a  5-per-cent.  solution  is  to 
be  recommended.  Gordon  (Med.  Record, 
Nov.,  '90). 

Argonin  used  in  15  eases  of  gonorrhoea. 
The  gonococci  disappeared  from  the  dis- 
charge in  9  days,  on  the  average,  without 
any  noticeable  symptoms  of  irritation  be- 
ing caused  by  the  injections.  After  the 
germs  had  disappeared  treatment  with 
other  astringents  was  continued  for  21 
days  in  order  to  complete  the  cure.  A. 
Gattheil  (Deut.  med.  Woch.,  No.  35,  '96). 

Results  of  treatment  of  gonorrhoea 
with  argonin  in  158  cases  obsen-ed.  the 
usual  strength  of  the  solution  being  3 
per  cent.  The  writer  infers  that:  (1) 
gonococci  disappear  from  the  urine  in 
about  three  weeks  under  this  treatment; 
(2)  solutions  varying  in  strength  from  3 
to  7  V2  per  cent,  cause  no  irritation;  (3) 
the  cure  in  cases  of  acute,  hsemonhagic 
cystitis   is  prompt.     Baltz    (Monat.   fiir 
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prakt.  Derm.;  Centralb.  f.  Gyn.,  No.  21, 
•97). 

The  following  treatment  recommended 
for  chronic  gonorrhoeal  urethritis:  A 
solution  containing  alum,  sulphate  of 
zinc,  and  carbolic  acid — '/=  drachm  of 
each  to  0  ounces  of  distilled  water — is 
applied  by  means  of  an  Ultzmann  syr- 
inge and  soft  catheter,  first  to  the  poste- 
rior urethra  beyond  the  compressor-ure- 
tlufe  muscle,  afterward  to  the  anterior 
urethra  in  front  of  the  compressor  mus- 
cle. On  the  first  day  the  strength  of  the 
above  solution  is  V:  ounce  to  7  V:  ounces 
of  distilled  water;  on  the  second  day,  6 
drachms  to  7  V:  ounces;  on  the  third 
day,  12  drachms  to  7  'A  ounces;  on  the 
fourth  day,  12  drachms  to  4  '/•  ounces. 
After  this  the  discharge  usually  ceases, 
and  nothing  remains  but  a  few  shreds 
and  turbid  urine.  Then  weak  solutions 
of  silver  nitrate  are  applied  in  the  same 
way,  starting  with  1  in  12,000,  gradually 
increased  in  strength  to  1  in  6000  on  the 
fourth  day.  This  is  followed  by  passage 
of  a  sterilized  sound  into  the  bladder  and 
allowed  to  remain  there  five  minutes, 
after  which  1  in  5000  silver-nitrate  solu- 
tion is  again  applied.  This  manceuvre  is 
repeated  every  four  days  till  the  slireds 
are  free  from  gonococci  and  pus.  In  cases 
wliere  a  morning  drop  of  pus  persists 
after  the  above  treatment  this  is  due  to 
follicular  involvement,  which  is  treated 
by  the  application  of  10-  to  15-per-cent. 
silver  solution,  the  follicles  involved  be- 
ing found  by  the  endoscope.  If  several 
large  shreds  persist  after  repeated  use 
of  full-sized  sounds,  there  are  probably 
granular  spots  which  must  be  treated  in 
the  same  way  with  silver  nitrate.  In- 
jections are  not  recommended  in  the  early 
stage  of  profuse  discharge.  Attention  is 
called  to  lubrication  of  catheters  and 
sounds  with  glycerin  in  place  of  oil,  the 
latter  preventing  the  solution  used  from 
coming  into  contact  with  the  mucous 
membrane.  Dowd  (Buffalo  Med.  Jour., 
Aug.,  '97). 

If  gonococci  arc  found  in  a  discharge, 
the  use  of  protargol  should  be  commenced 
at  once,  and  the  injections  should  be  used 
three  times  a  day.  At  two  of  these  ap- 
plications the  fluid  should  be  retained  for 
five  minutes,  while  at  the  third  the  time 


may  be  prolonged  to  thirty  minutes. 
After  a  few  days  one  injection  of  pro- 
targol daily  will  suffice,  while  at  the  other 
two  occasions  some  astringent  may  be 
substituted.  As  the  treatment  is  pain- 
less, it  can  be  continued  for  three  or  four 
weeks  if  necessary.  The  strength  of  the 
solution  should  at  first  be  V»  per  cent., 
but  it  may  soon  be  increased  to  '/:,  and 
ultimately  to  1  per  cent.;  excellent  re- 
sults have  been  obtained  in  cases  of  ure- 
thritis in  women  by  solutions  of  from  5 
to  10  per  cent.  Protargol  is  the  best,  the 
safest,  and  the  quickest  remedy  employed 
in  the  treatment  of  gonorrhcea.  Neisser 
(Centralb.  f.  Derm.,  Oct.,  '97). 

Protargol  is  better  than  any  other  silver 
preparation,  used  as  a  1-per-cent.  solu- 
tion for  the  anterior  urethra,  and  Vs  to  I 
per  cent,  for  the  posterior  urethra.  Gold- 
enberg   (N.  Y.  Med.  Jour.,  Jan.  22,  '98). 

Largin  is  a  gray  powder  produced  by 
the  action  of  an  ammoniacal  solution  of 
oxide  of  silver  on  an  alcoholic  solution 
of  the  dry  product  of  decomposition  of 
the  paranucleoproteids.  In  a  solution  of 
1  in  4000  kills  the  gonococci.  Kornfeld 
(Wiener  nied.  Presse,  Aug.  14,  '98). 

The  following  conclusions  have  been 
reached  in  regard  to  largin  in  gonorrhoea : 
(1)  largin  as  an  antigonorrhojic  is  at 
least  equivalent  to  the  other  silver  com- 
pounds; (2)  it  surpasses  the  other  silver 
albumin  compounds  with  regard  to  the 
power  of  killing  the  gonococci;  (3)  it 
penetrates  more  deeply  with  dead  organic 
substances.  Treatment  should  begin 
early  to  prevent  immigration  of  the  gono- 
cocci into  the  deeper  parts  of  the  mucous 
membrane.  It  may  be  injected  in  1-  to 
1  Vj-per-cent.  solutions  several  times  a 
day  and  retained  in  the  urethra  for  from 
ten  to  thirty  minutes.  Pezzold  (Wiener 
klin.  Woch.,  No.  11,  '98). 

The  prolonged  use  of  hot-water  irriga- 
tions is  advised  in  both  acute  and  chronic 
gonorrhoea.  A  soft  catheter  is  passed  to 
within  one  inch  of  the  prostatic  urethra. 
It  is  then  connected  with  a  "gravity  ap- 
paratus," in  which  the  water  is  gradually 
heated  up  to  the  tolerance-point.  The 
stream  flows  through  the  catheter  and 
then  back  between  catheter  and  nnicous 
membrane,  thus  fliishing  out  the  anterior 
urethra.     Several  quarts  of  warm  water 
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are  thus  passed,  some  patients  having  a 
tolerance-point  as  high  as  1S0°-190°  F. 
C.  S.  Murrell  (Mass.  Med.  Jour.,  vol.  xviii, 
289-292,  '98). 

In  brief,  the  principles  of  the  treatment 
tor  posterior  urethritis  are: — 

1.  Irrigations  with  the  Janet  method 
in  a  recent  ease  of  gonorrhoea  will  in 
many  cases  prevent  posterior  urethritis. 

2.  Irrigations  with  the  recurrent  cathe- 
ter with  permanganate  of  potassium,  fol- 
lowed by  injections  of  protargol,  will  cure 
in  a  relatively  short  time  a  ease  of  sub- 
acute posterior  urethritis  without  cou\- 
plications. 

3.  When  chronic  posterior  urethritis 
lasting  for  a  long  time  has  caused  in- 
filtration of  the  submucous  tissues,  then 
the  application  of  a  sound  with  ichthyol 
salve  gives  the  desired  results.  A.  Ra- 
vogli  (Internat.  Jour.  Surg.,  Mar.,  '99). 

A  new  preparation  of  argonin  is  called 
Argonin-L.  The  new  argonin  is  easily 
soluble  in  cold  water  and  can  be  kept 
in  solution  for  several  months  without 
decomposing.  Also  it  contains  10  per 
cent,  of  silver  instead  of  4.2  per  cent. 
A  1-per-cent.  solution  is  personally  used 
for  cases  of  both  anterior  and  posterior 
urethritis.  Cases  of  anterior  urethritis 
were  treated  by  injections  thrice  daily 
and  retained  for  five  minutes.  Posterior 
urethritis  was  treated  by  instillation 
with  Ultzmann's  syringe.  After  disap- 
pearance of  the  gonococci,  astringent  in- 
jections of  zinc  sulphate  were  used,  but 
the  patients  had  also  three  injections 
weekly  of  the  argonin.  Frequent  exam- 
inations of  the  urine  were  made  and  the 
absence  of  gonococci  and  threads  demon- 
strated. Other  patients  were  treated 
with  the  old  argonin  and  results  showed 
the  superiority  of  the  new  argonin. 
Jellink  (Wiener  med.  Woch.,  No.  5,  '99). 

The  results,  in  the  53  cases  of  gonor- 
rhoea treated  by  argonin  injections, 
show  that  argonin  is  by  far  the  best 
thing  in  the  treatment,  and  if  used  with 
judgment  will  achieve  really  remarkable 
results.  If  a  case  is  seen  within  forty- 
eight  hours  after  the  appearance  of  the 
discharge,  argonin  alone  is  a  very  satis- 
factory treatment,  and  in  a  majority  of 
uncomplicated  cases  will  effect  a  rapid 
and  absolute  cure  in  from  four  to  fifteen   I 


da_ys.  In  one  case  seen  the  day  the  dis- 
charge appeared,  and  in  which  the  gono- 
coceus  was  founa,  argonin  injections 
alone  caused  the  discharge  to  disappear 
on  the  fifth  day.  In  this  case  a  2-per- 
cent, solution  was  used  in  15-cubic- 
centimetre  syringe  and  retained  ten 
minutes,  four  times  a  day. 

In  cases  where  the  urinary  symptoms 
were  severe  the  patient  was  given  the 
alkaline  treatment  internally  and  the 
injections  of  argonin  for  the  urethral 
injections.  A  2-per-cent.  solution  has 
been  the  most  satisfactory  strength, 
although  as  high  as  5  per  cent,  may  be 
used  in  severe  eases  with  excellent  re- 
sults. 

In  vulvo-vaginitis  permanganate  irri- 
gations were  very  satisfactory,  but  they 
were  slower  than  the  argonin.  The 
strengths  used  were  5  per  cent,  and  10 
per  cent,  for  from  three  to  five  days, 
followed  by  reduction  of  degi-ees  to  2 
per  cent. 

Much  depends  on  the  preparation  of 
the  solution.  If  possible,  the  surgeon 
should  prepare  it  personally,  and  it 
should  be  dispensed  in  dark  bottles. 
The  most  satisfactory  method  of  pre- 
paring the  solution  is  to  first  make  a 
paste  of  the  necessary  amount  of  ar- 
gonin powder,  using  hot  water.  To  this 
paste  enough  hot  water  is  added  to 
make  the  percentage  solution  required. 
This  solution  should  be  strained.  An- 
other very  good  method  is  to  shake  1 
part  of  argonin  in  10  parts  of  cold 
water;  add  sufficient  boiling  water  to 
make  the  desired  quantity  and  shake 
until  the  argonin  is  in  solution.  Then 
this  is  strained.  W.  W.  Wilson  (Buffalo 
Med.  Jour.,  Jan.,   1901). 

Study  of  236  cases  of  gonorrhoea 
treated  in  the  course  of  one  year,  using 
solutions  of  protargol,  V:  per  cent,  in 
strength  for  the  first  2  weeks,  increas- 
ing gradually  if  the  secretion  persisted. 
Ninety-nine  of  these  eases  had  their 
first  attack,  and  from  these  he  deduces 
his  statistics.  The  time  required  to  ob- 
tain a  cure  ranged  from  5  to  43  days. 
In  34  of  these  cases  there  were  compli- 
cations. Comparing  his  series  of  670 
cases  treated  during  1896,  the  average 
duration  of  the  attack  was  no   better 
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with  protargol  tlian  with  other  methods 
of  treatment.  Its  only  advantage  is 
that  it  is  somewhat  less  painful.  Nies- 
sen  (ilUnchener  med.  Wochen.,  Mar.  19, 
1901). 

The    writer    has    used    silver    vitellin 
(protargol)    in   the   local   treatment    of 
gonorrhoea.     It  is  absolutely  free  from 
any   irritating   properties,   solutions   as 
high  as  5  per  cent,  causing  no  discom- 
fort.   The  gonococci  on  and  beneath  the 
urethral  mucous  membrane  are  rapidly 
destroyed.    The  amount  of  urethral  dis- 
charge is  at  once  lessened  in  a  marked 
degree   in   the  majority  of  cases.     The 
actual  duration  of  the  disease  is  shorter 
than  is  obtained  by  the  use  of  any  other 
silver    salt.     In    the   writer's    series    of 
cases  38  were  cured  in  from  two  to  four 
weeks.     H.  M.  Christian    (Medical  Rec- 
ord, Sept.  27,  1902). 
After  the  patient  appears  to  be  well, 
his  habits  should  be  guarded  for  a  few 
weeks,  as  the  discharge  may  recur  again 
from   sexual   excess,   overindulgence   in 
alcohol,  etc.     In  some  instances  of  the 
disease  in  the  subsiding  stage  the  dis- 
charge seems  to  be  kept  up  by  excessive 
treatment.     This    should   be   borne   in 
mind,  and  guarded  against.     Cases  that 
persist  for  two  or  three  months  usually 
exhibit   localized   areas   of  infection   in 
some  of  the  urethral  follicles  or  pouches, 
superficial  ulcerations,  or  even  beginning 
stricture  formations,  and  call  for  a  care- 
ful urethral  exploration. 

The  question  as  to  wliat  the  physician 
shall  say  to  a  gonorrhoeal  patient  who 
wishes  to  marry  may  be  summarized  as 
follows:  — 

If  the  presence  of  Neisser's  gonococci 
is  demonstrated,  the  physician's  duty  is 
clear.  But,  if  the  bacteriological  exam- 
ination is  negative,  his  answer  should 
cover  the  following  points: — 

As  a  negative  bacteriological  examina- 
tion is  not  an  absolute  proof  of  the  ab- 
sence of  gonococci,  it  i.^  the  patient's  first 
duty  to  make  an  earnest  and  sustained 
elTort  to  rid  himself  of  the  gonorrhoea  or 
chronic  inflammation  of  the  urethra  by 
a  systematic  course  of  specific  treatment. 

C- 


This  is  not  to  be  neglected  even  in  cases 
where  the  examination  has  for  a  long 
time  repeatedly  failed  to  detect  gonococci. 

If  a  complete  cure  is  found  impossible, 
or  if  the  patient  refuses  to  subject  him- 
self to  further  treatment,  the  physician 
should  explain  the  case  under  its  various 
aspects,  and  leave  the  decision  with  the 
patient.  In  no  case  is  the  physician  to 
assume  the  responsibility  of  the  gonor- 
rhoea not  becoming  infectious. 

If  the  patient  decides  to  marry,  the 
physician  should  impress  upon  him  the 
fact  that  he  is  still  capable  of  giving  the 
infection,  and  must,  therefore,  observe 
the  following  rules  in  sexual  inter- 
course:— 

1.  Urinate  immediately  before  sexual 
congress  to  e.xpel  any  secretion  that  may 
have  accumulated  in  the  urethra. 

2.  Avoid  as  much  as  possible  having 
intercourse  oftener  than  once  a  day. 

3.  X'ever  perform  the  act  twice  in  suc- 
cession, because,  if  the  first  seminal  dis- 
charge contains  gonococci,  the  friction 
attending  the  second  coitus  brings  them 
into  closer  contact  with  the  urethra  and 
cervix,  thereby  increasing  the  danger  of 
infection. 

If  this  rule  is  disregarded,  and  the  act 
is  performed  more  than  once  in  twenty- 
four  hours,  the  vagina  should  be  thor- 
oughly flushed  out  with  a  vaginal  douche, 
which  should,  in  general,  be  employed  as 
often  as  possible.  Kromaycr  (Miinch. 
nicd.  Woch.,  No.  24,  '98). 

A  previously  cured  case  of  gonorrhoea 
gives  a  certain  amount  of  immunity  to  a 
patient.    The  older  the  man,  the  less  his 
liability  to  gonorrhoea.    After  the  age  of 
thirty  a  man  who  has  had  gonorrhoea 
may  in  many  cases  safely  have  sexual 
connection   with   women  who   would  be 
certain   to   communicate   it   to   younger 
men  and  to  men  whose  urethras  have  not 
been  rendered  to  some  degree  immune  by 
previous  gonorrhoea.    I.  X.  Bloom  (Araer. 
Praot.  and  X^ews,  Sept.  13,  '98). 
Gonorrhoea  in  Women. 
Tile  gonorrlicL'al  process  in  women  af- 
fects, in  the  order  of  frequency,  the  ure- 
thra, the  cervix  uteri,  the  vulva,  and 
the  vagina.     While   in   adult   life   the 
vagina  is  the  scat   of  the   disease  but 
28 
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rarely,  before  piaberty  an  infection  with 
gonococci  is  most  apt  to  cause  an  inflam- 
mation of  this  canal.  This  is  to  be  ex- 
plained by  the  resistance  offered  by  the 
vaginal  miTcosa  of  the  adult  to  this 
micro-organism.  The  diagnosis  in  any 
case  is  established  if  gonococci  can  be 
demonstrated  in  the  discharge.  Their 
absence,  especially  in  the  chronic  forms 
of  the  disease,  does  not,  of  necessity,  ex- 
clude the  specific  origin  of  the  disease. 
In  cases  of  true  gonorrhcEa  the  patient 
must  be  warned  against  infecting  the 
eyes. 

Gononhoea  after  the  more  acute  and 
evident  symptoms  have  passed  off,  and 
its  contagious  properties  have  been  oblit- 
erated, leaves  in  its  train  a  series  of 
characteristic  signs  on  the  organs  it  has 
implicated,  which  are  designated  "the 
residual  signs  of  gonorrhoea!  infection." 
(a)  On  the  vulva  it  may  be  noted  in  the 
form  of  red  spots  around  the  openings  of 
the  glands  of  Bartholin,  around  tlie  para- 
urethral ducts,  or  on  the  summits  of  the 
carunculse  vulvEe.  (6)  As  adenitis  gland- 
ulse  of  Bartholin  is  described  the  hard 
nodular,  though  painless,  condition  of 
these  glands  are  felt  when  the  region  of 
the  gland  is  squeezed  between  the  finger 
and  thumb.  (c)  As  shallow  circum- 
scribed ulcers  at  the  mouths  of  the 
Bartholinian  ducts,  the  result  of  rupture 
of  a  previous  abscess,  (d)  As  the  great 
majority  of  cysts  of  the  gland  of  Bar- 
tholin. Sanger  (Ann.  de  Gyn6c.,  May, 
'97). 

On  310  women  who  had  been  married 
for  at  least  a  year  without  becoming 
pregnant,  72  had  been  married  ten  years 
or  over,  the  others  three  years,  on  an 
average.  Of  50  of  these  women's  hus- 
bands, 38  had  had  gonorrhoea  and  34  had 
infected  their  wives.  According  to  this 
ratio,  in  the  whole  number  of  husbands 
there  must  have  been  235  who  had  had 
gonorrhoea,  and  210  who  had  infected 
their  wives:  an  inference  that  is  sup- 
ported by  the  fact  that  in  198  of  the 
women  the  same  inflammatory  lesions 
were  found  as  in  the  34  who  were  known 
to  have  contracted  the  disease  from  their 


husbands.  Vedelar  (Norsk  Mag.  f. 
Laegevid. ;  Hot  Springs  Med.  Jour.,  July, 
'98). 

Demonstration  of  the  gonococcus  is 
the  only  reliable  method  of  diagnosing 
gonorrhoea  in  prostitutes.  Many  cases  of 
undoubted  gonorrhoea  would  escape  rec- 
ognition if  clinical  evidences  alone  were 
relied  upon.  Several  examinations  should 
be  made  if  the  gonococcus  is  not  found 
at  first.  Neisser  (Berl.  klin.  Woch.,  No. 
10,  '98). 

In  the  diagnosis  of  chronic  gonorrhoea 
in  the  female  the  symptoms  upon  which 
the  most  reliance  can  be  placed  is  chronic 
urethritis.  There  are  other  symptoms  of 
chronic  gonorrhoea,  which,  though  not  of 
themselves  pathognomonic,  may  become 
so  if  associated  with  disease  of  the  uterus 
and  adnexa.  Among  these  may  be  in- 
cluded condylomata,  signs  of  inflamma- 
tion of  the  glands  of  Bartholin,  the 
maculse  gonorrhoica  of  Sanger,  tissue-de- 
fects and  scars  in  the  vulva,  vaginitis 
maculosa  and  granulosa.  As  a  rule,  the 
joint  appearance  of  endometritis  and  in- 
flammatory diseases  of  the  adnexa  be- 
speaks gonorrhoea.  Dependence  cannot 
be  placed  upon  a  microscopical  examina- 
tion of  the  secretion;  while  the  finding 
of  the  gonococci  is  of  positive  diagnostic 
value,  failure  to  do  so  is  not  proof  against 
the  existence  of  gonorrhoea.  P.  Broese 
and  H.  Schiller  (Berl.  klin.  Woch.,  July 
18,  '98). 

Where  large  numbers  of  other  organ- 
isms are  present  and  gonococci  are  rela- 
tively few  in  number,  the  methylene-blue- 
cannot  be  depended  upon  at  all,  and 
Gram's  method  is  not  satisfactory.  In 
just  such  cases,  the  following,  which  is 
Pick-Jacobsohn's  stain,  if  properly  used, 
will  show  the  organism,  if  present,  beau- 
tifully diff'erentiated.  It  is  made  and 
used  as  follows:  — 

B  Ziehl's  carbol-fuchsin,  15  drops. 
Concentrated  alcoholic  solution  of 

methyl-blue,  8  drops. 
Distilled  water,   20  cubic   centime- 
tres. 

The  specimen  is  to  be  stained  cold  for 
10  seconds,  washed  with  water,  dried,  and 
mounted.  The  gonococcus  will  be  stained 
a  deep  blue,  other  bacteria  a  light  blue,. 
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cell-nuclei  a  still  lighter  blue,  and  pro- 
toplasm pink.  R.  G.  Sclinee  (Bull.  Cleve- 
land Gen.  Hosp.,  Apr.,  '99). 

A  study  of  gonorrhceal  ulcerative  en- 
docarditis, with  cultivation  of  the  gono- 
coccus,  shows  that  (1)  gonococcal  ure- 
thritis may  be  the  starting-point  for  a 
fatal  septiccemia  induced  by  a  pure  in- 
fection with  the  gonococcus;  (2)  endo- 
carditis and  artliritis  are  occasionally 
complications  of  such  an  infectious  dis- 
ease; (3)  the  endocardial  processes  may 
be  incited  by  the  gonococcus  without 
the  association  of  other  organisms.  A. 
J.  Lartigau  (Amer.  Jour.  iled.  Sei., 
Jan.,  1901). 

While  formerly  gonorrhoea  was  pre- 
sumed to  be  a  simple  disease,  it  is  now 
known  to  be  very  serious.  The  gono- 
coccus has  been  found  capable  of  affect- 
ing all  the  serous  membranes.  Some  of 
the  Germans  go  so  far  as  to  say  that 
80  per  cent,  of  gynecological  afifections 
are  due  to  the  gonococcus.  Most  of  the 
children  who  lose  their  sight  shortly 
after  birth  do  so  because  of  gonorrhceal 
ophthalmia.  This  disease  still  continues 
to  furnish  a  large  contingent  to  blind 
a.sylums,  and  10  to  20  per  cent,  of  all 
the  blind  owe  their  affliction  to  gonor- 
rhceal infection.  Formerly  the  number 
of  such  cases  was  even  larger,  running 
as  high  as  40  to  00  per  cent.  At  the 
present  moment  there  are  in  Germany, 
according  to  Xeisser,  30,000  patients 
who  are  blind  because  of  the  gonococcus. 
Gonorrhoea  has  more  to  do  with  failure 
of  the  population  to  increase  than  syph- 
ilis. At  least  20  per  cent,  of  sterile 
marriages  are  due  to  gonorrhosal  proc- 
esses either  in  the  husband  or  wife,  and 
90  per  cent,  of  the  cases  of  azoospermia 
that  occur  owe  their  origin  to  gonor- 
rhoea! affections  of  the  epididymis. 
Prince  A.  Morrow  (Med.  News,  Mar.  23, 
1901). 

The  curative  treatment  of  gonorrhcea 
in  women  consists  of  rest,  thorough 
cleansing  by  douches  containing  some 
antiseptic  solution,  and  local  applica- 
tions. If  tlie  vagina  or  vulva  be  af- 
fected, it  should  be  douched  every  three 
or  four  hoxirs  with  1  to  .5000  bichloride 
solution  or  V<-per-ccnt.  lysol  .solution. 
Local   application   of    Ipcrccnt.   nitrate 


of  silver  or  2-per-cent.  protargol  should 
be    made    to    the    urethra    once    every 
twenty-four   hours.     The   solutions   ap- 
plied to  the  vulva,  vagina,  and  cervix 
should   be   stronger.     For   this   purpose 
tincture  of  iodine  or  5-per-cent.  nitrate 
of  silver  may  be  employed.    These  appli- 
cations should  be  made  once  a  day  for 
three  or  four  days  and  then  every  sec- 
ond day  until  all  evidences  of  inflamma- 
tion have  disappeared.     If  the  eervi.x  is 
enlarged  and  congested  it  should  be  de- 
pleted by  local  blood-letting  once  a  day 
for  two  or  three  days.     Should  an  ab- 
scess form  in  the  vulvo-vaginal  glands  it 
should   be    opened    and   treated    in    the 
usual   w'ay.     J.   B.   Killebrew    (Medical 
News,  Jan.  25,  1902). 
Urethra. — In  the  period  of  incuba- 
tion, the  changes  in  the  external  meatus, 
and   the   appearance   of  the   discharge, 
gonorrhcea  of  the  urethra  in  women  is 
identical   with    that   observed   in    men. 
There   is   frequent   urination,   attended 
with  a  scalding  sensation,  and  the  dis- 
charge may  irritate  the  parts  contiguous 
to  the  meatus,  adding  to  the  suffering. 
The  bladder  is  apt  to  become  affected, 
owing  to  the  very  short  urethra,  in  which 
case    the    frequence    of    urination    and 
tenesmus  may  be  extreme. 

In  severe  cases  much  benefit  will  be 
obtained  by  putting  the  patient  at  abso- 
lute rest.  Frequent  external  bathing 
of  the  parts  with  water  as  hot  as  can  be 
borne,  to  which  a  little  bicarbonate  of 
soda  or  borax  has  been  added,  will  help 
to  allay  the  inflammation  and  insure 
cleanliness.  Internally,  some  form  of 
potash — the  citrate  or  bicarbonate  or 
even  the  liquor  potassa; — is  indicated  to 
give  a  faint  alkaline  reaction  to  the 
urine,  which  should  be  tested  frequently 
and  the  dose  of  the  drug  regulated  ac- 
cording to  the  effect.  Water  should  be 
partaken  of  freely.  The  urethra  should 
be  irrigated  by  some  form  of  reflu.x  calli- 
eter,  or  by  N61aton  catheter  of  small 
size,  which  will  permit  the  fluid  to  flow 
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back  around  the  instrument.  The  for- 
mula given  under  the  treatment  of 
gonorrhoea  on  p.  03  3  are  to  be  employed, 
and  the  patient  should  invariably  uri- 
nate before  the  irrigation  to  cleanse  the 
canal  of  discharge.  The  strength  of  the 
solution  should  be  very  weak  in  the  be- 
ginning of  the  treatment,  but  should  be 
increased  as  the  acuteness  of  the  symp- 
toms subsides. 

Vulva.  —  Gonorrhoea  of  the  vulva 
may  be  a  primary  affection  and  may  ex- 
ist without  the  involvement  of  the  other 
parts,  it  may  transmit  the  disease  to 
either  the  urethra  or  vagina,  or  it  may 
have  been  complicated  by  infection  of 
one  of  these  canals  from  the  beginning. 
It  is  rarely  met  with  in  adult  life,  but 
is  seen  more  frequently  in  young  girls, 
who  become  infected  either  during  an 
attempt  at  coitus  or  by  mediate  conta- 
gion. 

The  symptoms  appear  in  one  or  two 
days  after  infection.  The  vulva  is 
swelled,  red,  and  hot,  and  a  free  dis- 
charge issues  from  between  the  labia 
majora.  Upon  separating  these,  the 
labia  minora  are  seen  to  be  much  swelled 
and  covered  with  pus.  There  may  also 
be  superficial  erosions.  The  patient  ex- 
periences severe  burning  pain  in  the 
parts,  and  the  urine,  in  passing  over  the 
inflamed  area,  causes  very  acute  suffer- 
ing. 

In  the  treatment  rest  and  cleanliness 
are  the  first  essentials.  Frequent  and 
thorough  bathing  of  the  entire  inflamed 
surface  with  water,  as  warm  as  can  be 
tolerated,  comfortably,  to  which  has 
been  added  some  bicarbonate  of  soda,  or 
borax,  will  give  great  relief.  Warm  so- 
lution of  potassium  permanganate,  1  to 
5  grains  to  a  pint,  is  also  useful.  Pieces 
of  absorbent  lint  or  cotton  wet  with  a 
mixture  of  1  or  2  drachms  of  the  aque- 
ous extract  of  opium  to  ^/„  pint  of  dihite 


lead-water  may  then  be  applied  to  the 
inflamed  surfaces.  The  vagina  should 
be  irrigated  through  a  soft-rubber  cath- 
eter with  one  of  the  above  lotions. 
Solution  of  silver  nitrate,  10  to  30  grains 
to  an  ounce  of  distilled  water,  applied 
once  or  twice  daily,  after  the  cleansing, 
has  a  very  beneficial  effect  on  the  in- 
flamed mucous  membranes.  As  the  con- 
dition improves,  more  astringent  lotions 
may  be  substituted.  Chlorate  of  potash, 
alum,  and  zinc  sulphate  are  all  useful. 
If  an  abscess  of  Bartholin's  gland  de- 
velops, it  must  be  opened  freely  and  the 
cavity  packed  with  gauze. 

Vagina. — Gonorrhoea  of  the  vagina  is 
rare  in  adults,  and  when  present  usually 
affects  young  girls.  It  may  exist  with 
a  similar  affection  of  the  urethra,  the 
vulva,  or  both.  The  chief  symptom  is 
a  profuse  purulent  discharge.  It  is  to 
be  treated  on  the  lines  already  laid  down. 
Sometimes,  after  cleansing,  tampons  of 
boroglyceride  in  combination  with  mild 
antiseptics  or  astringents  are  very  useful. 
For  inspection  as  well  as  for  local  appli- 
cations the  knee-chest  position  gives  a 
much  better  exposure  than  any  other, 
and  is  to  be  recommended. 

Cervix. — Gonorrhoea  of  the  cervix 
uteri  is  the  most  serious  form  of  the  dis- 
ease, inasmuch  as  it  may  extend  upward, 
involving  the  uterus,  the  Fallopian 
tubes,  the  ovaries,  and  may  give  rise  to 
peritonitis.  Nor  is  the  danger  over  when 
the  acute  symptoms  have  subsided.  The 
disease  may  remain  latent  in  the  cervix 
for  a  long  time,  ready  to  assume  a  fresh 
virulence  and  to  spread  to  other  struct- 
ures under  favorable  conditions. 

The  symptoms  are  variable  and  by 
no  means  characteristic.  The  mucous 
membrane  is  applied  so  firmly  to  the 
uterus  with  no  loose  submucous  tissue 
intervening  that  it  does  not  respond  to 
gonorrhoeal  infection  in  the  same  man- 
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ner  as  does  that  of  the  other  regions 
mentioned.  There  is  hut  a  moderate 
amount  of  discharge,  thus  contrasting 
strikingly  with  the  other  forms  men- 
tioned, and  might  easily  escape  notice, 
especially  with  those  who  had  had  a 
previous  leucorrhoea.  In  the  more  se- 
vere cases  there  may  be  a  feeling  of  full- 
ness or  weight  in  the  pelvis,  which  is  in- 
creased by  exercise.  Menstruation  is  apt 
to  be  more  frequent  and  more  profuse 
than  normal,  and  may  be  unusually  pain- 
ful. If  the  cervix  be  examined,  it  will 
be  found  to  be  swelled  and  of  a  deeper 
red  than  normal,  with  the  os  somewhat 
everted,  or  pouting.  A  tenacious  secre- 
tion of  muco-pus  will  be  seen  issuing 
from  the  os  and  bathing  the  adjacent 
parts.  The  mucous  membrane  around 
the  OS  may  have  exfoliated,  leaving  an 
eroded  or  ulcerated  surface.  Such  con- 
ditions may  exist  for  an  indefinite 
period. 

In  the  treatment  of  these  cases  it  is 
usually  recommended  to  cleanse  the  cer- 
vix and  OS  carefully;  swab  with  bichlo- 
ridc-of-mercury  solution,  1  to  2000;  and 
then  apply  silver-nitrate  solution,  10  per 
cent.;  zinc-chloride  solution,  10  per 
cent.;  copper-sulphate  solution,  10  per 
cent.;  or  Lugol's  solution.  A  more 
radical  and  more  efficient  treatment  is 
the  dilatation  and  curetting  of  the  cervix 
after  the  preliminary  cleansing.  Such 
active  measures  should  be  undertaken 
only  by  those  specially  equipped  by  large 
experience.  The  danger  of  a  consecutive 
gonorrhceal  metritis,  salpingitis,  and 
peritonitis  demands  that  this  disease  re- 
ceive the  most  intelligent  treatment. 
The  latter  conditions  belong  rather  to 
the  gynajcologist  than  to  the  genito- 
urinary specialist. 

C'liionic  Intent  gononlia'a  in  tlie  male 
may  set  up  tlio  snnio  disease  in  a  woman 
without  any  acute  symptoms  eitlier  in 


the  vulvar  region  or  higher  up  in  the 
genital  tract.  The  urinary  passages  often 
escape  entii-ely.  The  vagina  itself  may 
escape  infection,  the  endometrium  alone 
being  attacked.  Pregnane}'  goes  on  un- 
impeded, but  in  the  puerperium  slight 
fever  is  observed  and  gonococci  are  found 
in  tlie  discharge.  The  best  injection  in 
these  eases  is  a  1  in  2000  solution  of 
nitrate  of  silver.  Fritsch  (Ccntralb.  f. 
Gyn.,  Xo.  31,  '97). 

Results  of  treatment  in  140  successful 
cases  reported.  Solutions  of  nitrate  of 
silver  from  1-1000  to  1-3000  were  poured 
into  the  vagina  through  a  cylindrical 
speculum,  the  cervical  canal  being 
swabbed  out  with  the  same.  In  cases  of 
gonorrhceal  endometritis  the  uterine  cav- 
ity was  irrigated  with  the  same  solution. 
Mihajlovits  (Amer.  Jour.  iled.  Sci.,  Jan., 
'98). 

Protargol  found  to  be  the  safest  and 
best  application  in  the  treatment  of  gon- 
orrhoea in  women,  in  cases  in  which  the 
cervical  canal,  the  endometrium,  and  oc- 
casionally the  tubes  are  involved.  The 
author's  method  is  as  follows:  (1)  the 
vulva  and  vagina  are  cleaned  and  dis- 
infected; (2)  the  cervix  is  gently  pulled 
down,  and  when  necessary  the  internal 
OS  enlarged  with  dilators;  (3)  the  uterus 
is  washed  out  with  sterile  tepid  water; 
(4)  then  with  at  least  3'/.  pints  of  a 
Vj-per-cent.-protargol  solution;  ne.xt,  if 
this  produces  no  irritation,  with  (5)  a 
1-per-cent.  solution;  (6)  the  vagina  is 
dried  with  sterile  cotton-wool,  and  a  5- 
per-cent.-protargol  bougie  passed  into  the 
cervical  canal,  and  kept  in  place  with  a 
tampon;  (7)  after  fifteen  minutes,  when 
the  bougie  will  have  melted,  the  tani[)on 
is  removed,  the  vagina  dried  with  wool, 
and  a  lO-per-cent.-protargol-glycerin  tam- 
pon introduced;  (8)  after  twenty-four 
hours  the  same  process  is  repeated,  and 
every  day  for  five  to  seven  days,  only  the 
protargol  solution  is  strengthened  grad- 
ually to  2  Vj  per  cent.,  and  the  bougies  to 
10  per  cent.  The  woman  should  keep  in 
bed  for  the  first  week  of  treatment;  (9) 
although  at  the  end  of  this  time  no  gon- 
ococci can  be  found,  it  is  necessary  to 
repeat  the  process  every  other  day  dur- 
ing the  second  week ;    on  the  alternate 
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days  astringent  solution  (2  Va-pei'-cent. 
bismuth  subnitrate  with  glycerin  ami 
water)  and  bougies  of  boro-phenol-alum 
1  per  cent,  are  used,  though  the  tampon 
is  still  of  protargol  gh^cerin;  (10)  dur- 
ing the  third  week  astringents  alone  are 
employed  (a  daily  injection  of  the  bis- 
muth with  one  alum  bougie  and  tampons 
of  glycerin  of  tannin)  ;  (11)  cure  is  com- 
pleted in  three  weeks,  but  it  is  well  for 
the  woman  to  continue  the  injections 
herself  for  a  time.  Fiirst  (Ther.  Monats., 
Apr.,  '98). 

Local  treatment  should  always  be  in- 
stituted, consisting  of  irrigation  of  the 
urethra  with  protargol  V=-per-cent.  solu- 
tion increased  to  1  per  cent.  This  is 
preferably  accomplished  by  Skene's  re- 
flux catheter  or  a  soft-rubber  catheter. 
At  the  same  time  internally  a  capsule 
containing  balsam  of  copaiba  and  oil  of 
sandal-wood  is  administered.  When  the 
urethritis  persists  and  tends  to  become 
chronic,  astringent  applications  of  zinc 
and  alum  are  repeatedly  made  to  the 
urethral  tract.  The  diagnosis  of  cervical 
gonorrhoea  can  only  be  made  by  the 
microscope,  as  the  clinical  symptoms  are 
not  pronounced.  The  best  treatment 
consists  in  the  Injection  into  the  cervi- 
cal canal  of  solutions  of  1-  and  2-per- 
eent.  protargol.  The  syringe  used  for 
this  purpose  resembles  the  deep  urethral 
syringe  of  the  male,  but  has  no  curve. 
The  treatments  should  be  made  every 
other  day  at  the  least.  Small  (Univ.  of 
Penna.  Medical  Bulletin.  July,  1902). 

Stricture  of  the  Urethra. 

The  urethra,  except  during  the  pas- 
sage of  urine,  of  semen,  or  of  an  instru- 
ment, is  in  a  collapsed  condition.  Under 
normal  conditions  it  is  dilatable  to  a  cer- 
tain calibre,  depending  upon  the  circum- 
ference of  the  flaccid  penis.  Any  con- 
dition which  interferes  with  this  nor- 
mal dilatability  is  called  a  stricture. 
The  common  causes  that  give  rise  to 
symptoms  of  stricture  are:  1.  Inflam- 
matory changes  such  as  accompany  acute 
urethritis.  This  condition  is  temporar}' 
and   subsides   under   appropriate   treat- 


ment. 2.  Muscular  spasm,  usually  of  the 
compressor  urethra?,  and  due  to  the  irri- 
tation caused  by  an  acute  urethritis  or 
an  erosion  of  the  urethra  either  alone  or 
existing  behind  a  stricture,  or  more 
rarely  to  reflex  irritation  from  haemor- 
rhoids, anal  fissure,  etc.  3.  The  organ- 
ization and  contraction  of  lymph  follow- 
ing gonorrhoea  or  other  form  of  injury 
to  the  urethra.  The  latter  is  called  "or- 
ganic," or  "true,"  stricture.  Congenital 
stricture  of  the  urethra  is  so  rare  as  to 
be  a  curiosity.  The  diagnosis  and  treat- 
ment are,  however,  similar  to  organic 
stricture. 

Symptoms. — The  symptoms  commonly 
observed  by  the  patient  are:  a  gleety  dis- 
charge; some  increased  frequency  of 
urination;  dribbling  at  the  conclusion  of 
the  act,  which  is  apt  to  require  a  longer 
time  than  normal  and  may  require  some 
voluntary  efEort;  the  stream  may  be 
much  smaller  in  calibre  than  normal; 
and  may  be  forked,  twisted,  or  otherwise 
altered.  If  one  or  more  of  these  phe- 
nomena be  present  in  a  man  who  has 
had  gonorrhoea,  or  other  serious  ure- 
thral lesion,  stricture  may  reasonably  be 
looked  for.  The  actual  presence  of  this 
condition  is  determined  by  exploration 
of  the  urethra.  For  this  purpose  the 
acorn-headed  bougie  (bougie  a  houle) 
should  be  employed. 

It  has  been  found  as  a  result  of  a  large 
number  of  observations  that  the  follow- 
ing approximate  relationship  exists  be- 
tween the  circumference  of  the  flaccid 
penis  at  the  middle  of  the  pendulous 
portion  and  the  calibre  of  the  urethra: — 


3  inches. 

3  ^/\  inches. 

3  V=  inches. 

3  ^/^  inches. 

4  inches. 


26-28  millimetres. 
28-30  millimetres. 
30-32  millimetres. 
32-34  millimetres. 
34-36  millimetres. 
(^Vhite.) 
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A  suitable  lubricant  for  urethral  in- 
struments is  liquid  vaselin  or  liquid  al- 
bolene  containing  2  per  cent,  of  carbolic 
acid,  or  25-per-cent.  solution  of  boro- 
glyceride  containing  the  same  amount  of 
carbolic  acid. 

If  a  lougie  a  boule  of  appropriate  size 
can  be  passed  into  the  bladder  and  with- 
drawn without  being  arrested  at  any 
point,  the  calibre  of  the  urethra  must  be 
considered  normal.  If  a  stricture  is 
present  the  instrument  will  be  arrested 
at  the  contracted  area  if  it  is  distinctly 
smaller  than  the  bulb  of  the  bougie,  or, 
if  the  calibre  is  very  nearly  the  same  as 
the  circumference  of  the  acorn-head,  the 
stricture  may  not  be  detected  until  the 
instrument  is  withdrawn,  the  abrupt 
shoulder  being  especially  designed  to  de- 
tect contractions,  when  passing  in  this 
direction.  It  is  well  to  begin  the  exami- 
nation of  a  case  with  an  instrument  at 
least  nearly  equal  to  the  normal  calibre 
of  the  urethra  as  determined  by  the 
above  table,  and  if  it  meets  an  obstruc- 
tion beyond  which  it  will  not  pass  to  try 
smaller  and  smaller  sizes  until  one  be 
found  that  will  enter  the  bladder. 
Strictures  will  be  met  with  so  small  that 
nothing  larger  than  a  filiform  bougie 
will  pass,  and  occasionally  even  this  can- 
not be  introduced. 

In  urethral  instrumentation,  whether 
for  diagnosis  or  treatment,  the  greatest 
gentleness  should  be  used.  Force  is 
never  justifiable. 

Etiology.  —  Nothing  need  be  added 
under  this  head  to  what  has  been  said 
of  the  first  two  varieties  of  stricture.  Or- 
ganic stricture  is  usually  the  sequel  of 
gonorrhoea.  The  gonococci  tend  to 
penetrate  the  mucous  membrane  and  to 
develop  in  its  deeper  layers,  thus  estab- 
lishing also  a  periurethritis.  Further, 
the  severity  of  the  inflammation  at  one 
or  more  points  causes  exfoliation  of  the 


epithelium,  so  that  there  is  a  tendency 
for  the  urine  to  infiltrate  the  tissues.  To 
prevent  this  nature  surrounds  the  vul- 
nerable point  with  a  deposit  of  lymph 
which  organizes  into  firm,  unyielding 
scar-tissue,  and  gradually  contracts,  in- 
terfering with  the  dilatability  of  the 
urethra.  The  contraction  is  very  slow; 
so  that  months  and  perhaps  years  may 
pass  before  the  patient  is  aware  of  any 
distinct  trouble  in  urination. 

The  next  most  frequent  cause  of 
stricture  is  rupture  of  the  urethra.  This 
usually  occurs  in  the  membranous  por- 
tion from  alighting  astride  of  some  sharp 
object  or  from  fractures  of  the  pelvic 
bones.  The  resulting  changes  are  very 
similar  to  those  observed  in  strictures 
of  inflammatory  origin.  The  reparative 
material  thrown  out  around  the  rupture 
is  far  in  excess  of  the  actual  needs,  and 
when  this  organizes  it  contracts  and  en- 
croaches upon  the  urethra. 

Treatment. — Strictures  are  treated  by 
(1)  dilatation  or  (2)  cutting  [(a)  internal 
urethrotomy;  (b)  external  urethrotomy]. 
The  various  other  methods  described  are 
applicable  to  so  few  cases  or  are  to  be 
entirely  condemned  that  they  will  not 
be  mentioned  here.  For  description  of 
these  the  reader  is  referred  to  special 
works  on  this  subject.  It  must  be  under- 
stood that  all  of  the  following  proced- 
ures are  to  be  carried  out  with  the  most 
rigid  antiseptic  detail. 

Dilatation. — The  method  to  be 
chosen  in  every  case  in  which  it  is  ap- 
plicable is  dilatation.  It  is  unsuitable 
in:  1.  Impassable  strictures.  2.  Those 
below  10  or  12  of  the  French  scale,  as 
it  is  unsafe  to  pass  bougies  below  this 
size.  3.  Strictures  of  the  meatus  and 
first  inch  and  a  half  of  the  urethra,  as 
experience  has  demonstrated  that  these 
will  not  yield  to  dilatation.  4.  Strictures 
of  the  pendulous  urethra,  usually.    If  of 
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recent  formation  and  of  large  calibre, 
gradual  dilatation  should  be  tried.  5. 
Traumatic  strictures,  as  a  rule,  are  not 
dilatable  and  require  division. 

Dilatation  may  be  either  continuous 
or  gradual.  Continuous  dilatation  is 
suitable  only  in  strictures  below  10  or  13 
French.  In  order  to  prepare  for  gradual 
dilatation  in  these  cases  a  whalebone 
filiform  should  be  introduced,  and,  if 
possible,  two  or  more,  and  retained  from 
twenty-four  to  forty-eight  hours.  The 
effect  will  be  to  soften  and  enlarge  the 
calibre  of  the  stricture.  Or,  having 
passed  a  filiform  into  the  bladder,  a 
Gouley  tunneled  catheter  may  be  intro- 
duced over  this  as  a  guide  and  retained. 
As  soon  as  either  of  these  methods  has 
secured  sufficient  enlargement,  gradual 
dilatation  should  be  commenced.  This 
form  of  treatment  will  usually  be  applied 
to  strictures  situated  in  the  bulbous  or 
membranous  urethra,  excepting  those  of 
traumatic  origin. 

Gradual  dilatation  is  advised  in  all 
cases  of  stricture  of  the  deep  urethra  if 
a  No.  13  French  or  larger  instrument 
can  be  passed.  It  should  also  be  tried  in 
recent  soft,  large  strictures  of  the  pendu- 
lous urethra,  excepting  those  of  the  first 
inch  and  a  half  of  the  urethra.  This 
method  is  carried  out  as  follows:  Sup- 
pose a  No.  16  French  bougie  a  houle  has 
demonstrated  a  stricture,  a  No.  17  or  18 
metal  urethral  bougie  should  be  passed 
and  allowed  to  remain  a  few  moments, 
after  which  a  19  or  30  may  be  intro- 
duced. The  next  treatment  should  be 
three  to  five  days  later,  depending  upon 
the  case,  at  which  time  probably  an  18, 
20,  and  28  bougie  may  be  passed,  and  so 
on,  increasing  one  or  two  sizes  at  each 
visit,  until  the  normal  calibre  of  the  pa- 
tient shall  have  been  reached.  Occa- 
sionally a  stricture  will  be  so  dense  and 
inelastic   that  the   same  sizes  must  be 


used  at  two  or  more  successive  seances 
before  a  larger  size  will  pass.  In  carry- 
ing out  this  procedure  the  general  rule 
should  be  to  "coax"  the  stricture  rather 
than  to  employ  force.  After  the  full 
calibre  of  the  urethra  has  been  obtained 
a  bougie  of  the  proper  size  should  be 
passed  at  gradually  increasing  intervals 
for  two  to  three  years,  and,  if  any  tend- 
ency to  recontract  is  observed,  through- 
out the  patient's  life. 

The  less  force  is  used,  the  more  certain 
are  the  results  in  the  dilatation  of  strict- 
ure. The  general  rule  should  be  to  pass 
two  soft  bougies,  differing  by  one-third 
of  a  millimetre,  or  two  to  four  metallic 
bougies,  diiTering  by  one-sixth  of  a.  milli- 
metre, at  a  time;  to  leave  them  in  but 
a  minute  or  two,  or  even  to  withdraw 
them  at  once;  to  pass  them  not  oftener 
than  upon  alternate  days,  and  always  to 
begin  with  a  lower  number.  Thus,  and 
thus  only,  will  one  successfully  treat  a 
dilatable  stricture — that  is  to  say,  the 
great  majority  of  strictures.  If  one  has 
in  hand  a  "bad"  stricture,  one  may  try 
"prolonged  dilatation,"  but  only  with 
soft  bougies  that  enter  easily — with,  in- 
deed, a  bougie  that  seems  "too  small." 

Clinical  experience  shows  that  it  is  the 
dynamical,  not  the  mechanical,  use  of 
dilating  instruments  that  will  give  last- 
ingly-good results,  without  inconven- 
ience and  without  danger  to  tlie  patients. 
If  all  the  resources  of  this  method  are 
fairly  tried  without  achieving  sufficient 
dilatation,  there  is  but  one  resource — in- 
ternal urethrotomy  in  one  form  or  an- 
other. A.  A.  Warden  (Glasgow  Mei. 
Jour.,  Sept.,  '97). 

In  all  cases  of  old  stricture  the  treat- 
ment must  be  conducted  in  carefully- 
regulated  stages,  and  the  urine  submitted 
to  frequent  examination.  In  some  cases, 
in  which  the  introduction  of  any  instru- 
ment has  been  attended  with  very  con- 
siderable difficulty,  a  capillary  catheter 
has  been  successfully  used. 

The  capillary  catheter  must  always  be 
handled  with  great  delicacy  and  patience. 
After  injecting  the  uretlira  with  warm 
oil,  the  penis  is  drawn  forward  with  the 
left    hand,    and    the    instrument    gently 
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passed  down  to  the  stricture.  As  soon 
as  its  progress  is  arrested  it  must  be 
witlidrawn  two  or  three  inches,  rotated 
between  the  thumb  and  finger,  and  again 
twisted  down  upon  the  obstruction.  Dur- 
ing the  repetition  of  these  manipulations 
it  often  slips  into  the  bladder,  at  the 
same  time  its  free  and  easy  movement 
in  the  uretlira,  together  with  the  sensa- 
tions e.xperienced  by  the  patient,  clearly 
indicate  to  the  operator  that  the  stricture 
has  been  overcome. 

The  instrument  is  generally  retained 
in  position  for  about  thirty-six  hours. 
When  the  operation  of  dilatation  after 
prolonged  rest  and  many  patient  efforts 
proves  unsuccessful,  and  the  patient  re- 
mains exposed  to  the  risk  of  complica- 
tions, the  operation  of  external  ure- 
throtomy, followed  by  bladder  drainage 
through  the  perineum,  is  recommended  as 
the  very  best  surgical  procedure  that  can 
be  practiced.  J.  W.  Cousins  (Brit.  Med. 
Jour.,  Jan.  8,  '98). 

In  every  case  of  urethral  stricture  the 
surgeon  should  first  try  gradual  dilata- 
tion before  recommending  a  cutting  op- 
eration. The  results  are  quite  as  per- 
manent and  the  duration  of  treatment 
(from  3  to  12  months)  is  actually  no 
longer  than  had  urethrotomy  been  per- 
formed. S.  T.  Howland  (Med.  News, 
Apr.  9,  '98). 

A  special  method  of  rapid  dilatation  is 
recommended  in  the  treatment  of  certain 
cases  of  advanced  urethral  stricture,  espe- 
cially those  complicated  by  some  degree 
of  retention  of  urine  and  calling  for  sur- 
gical aid.  The  instrument  employed 
is  constructed  on  the  lines  of  a  Holt 
dilator,  and  is  provided  with  a  pilot- 
guide,  as  well  as  with  a  screw-top,  in 
case  the  former  proves  useless.  It  con- 
tains a  fine  test-catheter  on  which  the 
dilators  run,  and  is  fed  with  a  series  of 
7  rods  by  which  dilatation  can  be  car- 
ried from  a  No.  3  to  a  No.  12  (English 
scale).  The  dilatation  is  efTccted  under 
anoesthcsia,  and  must  be  done  deliber- 
ately, so  as  to  stretch  and  not  to  lacerate 
the  stricture,  the  operation  usually  last- 
ing about  from  10  to  20  minutes.  \ATien 
the  stricture  has  been  fully  dilated  the 
instrument  is  quietly  withdrawn,  and  the 
urine  tliat  remains  is  evacuated  with  a 


full-sized  silver  catheter.    Reginald  Har- 
rison (Lancet,  Aug.  G,  '98). 

Notwithstanding  the  unfavorable  re- 
sults in  a  few  cases,  electrolysis  is  a 
valuable  method  in  the  treatment  of  the 
glandular  form  of  chronic  urethritis. 
From  a  study  of  17  cases,  the  following 
conclusions  are  reached: — 

1.  In  all  cases  of  suspected  urethral 
disease  (excluding  cases  of  acute  ure- 
thritis) a  careful  urethroscopical  exam- 
ination should  precede  treatment. 

2.  As  a  rule,  all  forms  of  chronic  ure- 
thritis can  be  cured  by  regular  dilata- 
tions and  urethral  injections  of  a  silver- 
nitrate  solution. 

3.  Electrolysis  is  indicated  only  in  tlie 
glandular  form  of  chronic  urethritis. 

4.  Electrolysis  will  cure  the  larger  pro- 
portion of  chronic  glandular  urethritis. 

5.  If  electrolysis  fails,  the  dilatation 
treatment  is  indicated. 

6.  In  some  cases  of  chronic  urethritis, 
dilatation  treatment  preceding  electroly- 
sis will  prove  beneficial. 

7.  In  those  cases  in  which  firm  and 
dense  cicatrices  have  developed  in  conse- 
quence of  electrolysis,  regular  dilatations 
should  be  proceeded  with. 

8.  During  treatment  endoscopical  ex- 
aminations of  the  urethra  should  be  regu- 
larly made,  controlling  thereby,  under  the 
direct  guidance  of  the  eye,  the  progress 
of  the  disease,  and,  according  to  the  con- 
ditions found,  modifying  the  treatment. 
G.  T.  Mundorf  (Med.  Record,  Aug.  20, 
'98). 

After  four  years'  experience  of  elec- 
trolysis in  urethral  stricture,  its  results 
considered  superior  to  those  obtained 
from  internal  urethrotomy.  Chassaignac 
(New  Orleans  Jled.  and  Surg.  Jour.,  May, 
1000). 

Urethrotomy.  —  Gradual  dilatation 
having  failed,  or  being  impo.?sible,  some 
fonn  of  cutting  operation  will  be  neces- 
sary. 

Internal  Urelhrotomij.  —  Strictures  of 
the  meatus  and  first  inch  and  a  half  of 
the  urethra  may  be  divided  either  by  a 
convex,  blunt-pointed  tenotome  or  by 
one  of  the  various  forms  of  urethro- 
tomes.   Strictures  situated  from  an  inch 
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and  a  half  to  four  or  four  and  a  half 
inches  from  the  meatus  may  be  divided 
by  a  urethrotome,  the  dilating  instru- 
ment being  the  best  for  this  purpose.  If 
the  calibre  is  below  15  French,  it  may 
be  necessary  to  employ  a  urethrotome 
of  the  Maisonneuve  variety  to  prepare  for 
the  dilating  urethrotome.  The  division 
should  be  made  in  the  floor  of  the  ure- 
thra. After  having  cut  the  stricture  a 
iougie  a  ioule  of  appropriate  size  should 
be  passed  to  be  sure  that  the  proper 
calibre  has  been  obtained,  and,  if  not,  a 
second  division  should  be  made. 

A  soft-rubber  catheter  should  be 
passed  and  retained  for  from  three  days 
to  a  week.  After  its  removal,  full-sized 
metal  bougies  should  be  passed  as  di- 
rected under  gradual  dilatation,  and 
continued  at  less  frequent  intervals  for 
some  years. 

A  urethra  which  is  about  to  be  incised 
should  be  made  sterile,  if  this  is  possible, 
and  the  urine  of  such  a  patient  should 
always  be  sterilized  at  least  twenty-four 
hours  before  the  operation,  and  should 
be  kept  sterile  during  the  time  of  treat- 
ment. The  administration  of  20  drops  of 
a  mixture  of  1  drachm  of  salol  and  2 
drachms  of  oil  of  gaultheria,  thi'ee  or  four 
times  a  day,  will  sterilize  the  urine 
within  twenty-four  hours.  In  addition  to 
this  the  urethra  should  be  irrigated  with 
permanganate  of  potash  (1  to  3000)  for 
five  minutes  before  the  operation,  or  it 
should  be  thoroughly  "ballooned"  with 
this  antiseptic  solution  by  using  the  or- 
dinary conical  syringe  introduced  at  the 
meatus,  and  the  canal  thoroughly  dis- 
tended with  the  fluid.  This  should  be 
repeated  three  or  four  times,  and  a  suffi- 
cient pressure  emploj'ed  to  overcome  the 
resistance  of  the  cut-off  muscle,  in  this 
way  reaching  the  entire  canal. 

The  vast  majority  of  all  strictures  of 
the  urethra  can  be  treated  practically 
without  pain  with  cocaine  anaesthesia. 

The  susceptibility  of  every  new  patient 

to  this  agent  should  be  carefully  studied. 

When  the  entire  urethra  is  injected,  1 

drachm  of  a  2-per-cent.  solution  should 


first  be  employed,  and  the  degree  oi  tne 
susceptibility  of  the  patient,  as  vrell  as 
the  ansesthetic  effect  produced,  can  be 
ascertained  in  five  or  ten  minutes.  If  the 
anaesthesia  is  incomplete  and  the  patient 
shows  no  susceptibility  to  the  drug,  an- 
other drachm  of  the  same  or  a  stronger 
solution  may  be  injected. 

AniEsthesia  of  the  membranous  portion 
of  the  urethra  may  be  obtained  by  carry- 
ing the  Keyes-Ultzmann  syringe-point 
down  to  the  cut-off  muscle,  pushing  it 
slightly  within,  and  injecting  10  to  15 
minims  of  a  4-per-cent.  solution.  Anaes- 
thesia beyond  the  cut-off  muscle  is  prac- 
tically impossible. 

In  meatotomy  a  few  crystals  applied 
just  within  the  meatus,  or  10  minims  of 
a  C-per-cent.  solution  injected,  limiting 
the  application  by  digital  closure  of  the 
canal  one  inch  behind  the  opening,  will 
effect  complete  anaesthesia  in  division  of 
the  meatus  or  of  an  organic  stricture 
liere.  J.  A.  Wyeth  (New  England  Med. 
Monthly,  Jan.,  '97). 

The  very  conditions  that  make  cocain- 
ization  of  the  urethra  desirable  also 
make  it  difficult.  If,  however,  the  ure- 
thra is  filled  with  hydrogen  dioxide 
(1  part  to  3  of  water),  and  the  canal 
thoroughly  cleansed  of  pus,  mucus, 
shreds,  etc. ;  then  washed  out  with  plain 
sterilized  water,  and  a  4-per-cent.  sterile 
solution  of  cocaine  injected,  it  takes  a 
much  shorter  time  for  the  cocaine  to  act, 
and  the  anaesthesia  is  much  more  com- 
plete than  when  the  cocaine  is  injected 
as  usual.  E.  Walter  Brierly  (^led.  Brief, 
Feb.,  '98). 

In  the  treatment  of  deep  urethral 
strictures  by  internal  urethrotomy,  per- 
sonal method  is  as  follows:  The  urine  is 
rendered  antiseptic  by  giving  5  grains  of 
salol  and  5  grains  of  boric  acid,  three  or 
four  times  daily,  beginning  several  days 
before  the  operation,  if  possible.  An 
anfesthetic  having  been  given,  the  penis 
is  washed  with  weak  bichloride  solution 
(1  to  2000)  and  the  urethra  injected  with 
boric  solution  followed  by  iodoform  and 
glycerin,  10  per  cent.  A  filiform  bougie 
is  then  introduced,  and  over  it  a  Gouley 
tunneled  staff.  This  being  withdrawn,  a 
Maisonneuve  or  Teevan  urethrotome  is 
inserted  and  the  stricture  cut  on  the  roof 
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of  the  urethra.  A  Teevan,  which  cuts  to 
about  a  Xo.  26  French,  is  used.  On  its 
withdrawal  Nos.  26,  28,  and  30  sounds 
are  passed.  A  new  English  catheter, 
about  No.  26,  is  introduced  and  the  blad- 
der and  urethra  are  syringed  out  with  a 
boric-acid  or  very  weak  bichloride  solu- 
tion, and  the  catheter  tied  in.  Sometimes 
a  couple  of  drachms  of  iodoform  and  glyc- 
erin are  injected,  part  of  wliich  flows 
away.  After  the  operation  the  boric  acid 
and  salol  are  continued  three  times  daily, 
or  3  grains  of  methylene-blue  are  given 
in  capsules  three  times  daily.  The  cathe- 
ter is  allowed  to  remain  in  the  urethra 
until  the  third  day,  and  sounds  passed  on 
alternate  days  thereafter.  The  patient 
is  allowed  to  get  up  on  the  fifth  to  the 
seventh  day,  and  is  usually  ready  to  leave 
the  hospital  to  attend  at  the  dispensary 
on  the  ninth.  G.  Davis  (Univ.  Med. 
Mag.,  Aug.,  '98). 

Conclusions  based  upon  the  results  ob- 
tained in  1500  internal  urethrotomies :  In 
cases  of  chronic  urethral  discharge,  in- 
ternal urethrotomy  should  be  practiced 
after  all  other  methods  of  treatment  have 
failed,  and  even  when  the  urethra  will 
admit  a  26  French  or  possibly  a  30 
French,  the  cutting  operation  often  ef- 
fects a  cure.  The  operation  is  followed 
only  in  very  few  cases  by  any  untoward 
symptoms;  occasionally  slight  dribbling 
of  urine  may  continue,  but  never  any 
worse  than  that  caused  by  the  stricture 
for  the  relief  of  which  the  operation  was 
instituted.  Among  a  few  other  sequels 
may  be  mentioned  continuance  of  ure- 
thral discharge,  pseudo-impotency,  per- 
manent chordee  (this  last  very  rare); 
sometimes  haemorrhage  following  either 
immediately  or  shortly  after  the  opera- 
tion gives  considerable  annoyance  to  tlie 
surgeon.  Fatal  results  have  been  per- 
sonally had  from  internal  urethrotomy 
and  the  large  majority  of  patients  are 
permanently  cured.  G.  Frank  Lydston 
(Med.  News,  Mar.  4,  '99). 

External  Ureihroiomy. — This  is  usu- 
ally required  at  the  deep  urethra,  in 
whieh  situation  it  is  called  e.xternal  per- 
ineal urethrotomy.  It  is  required  for 
strictures  of  the  bulbo-membranous  and 


membranous    urethra    that    cannot    be 
cured  by  gradual  dilatation. 

A  staff  is  passed  into  the  bladder,  the 
urethra  exposed  by  an  incision  in  the 
middle  line  of  the  perineum  and  the 
stricture  divided  upon  the  staff.  If  the 
staff  will  not  pass  the  obstruction  the 
urethra  should  be  opened  on  the  tip  of 
the  instrument  just  anterior  to  the  strict- 
ure. By  carefully  holding  the  divided 
edges  of  the  urethra  apart  a  filiform  may 
be  passed  which  will  act  as  a  guide  in 
dividing  the  contracted  portion. 

In  the  operative  treatment  of  urethral 
stricture,  Konig  includes  in  the  technic 
of  e.xternal  urethrotomy  the  excision  of 
all  cicatricial  tissue.  At  times  as  much 
as  3  or  4  centimetres  have  been  ex- 
cised. If  possible  the  divided  ends  of  the 
urethra  should  be  united  with  fine  cat- 
gut or  silk  sutures;  not  in  its  entire  cir- 
cumference, however,  the  floor  of  the  ure- 
thra being  allowed  to  remain  patulous. 
In  Kiinig's  experience  in  cases  in  which 
it  is  impossible  to  approximate  the  cut 
urethral  surfaces  the  interspace  is  event- 
ually filled  in  by  regeneration  of  tissue 
analogous  to  that  in  the  urethra.  This 
has  been  found  to  take  place  despite  the 
fact  that  the  urine  is  evacuated  through 
the  fistula.  The  precaution  is  taken,  after 
each  urination,  to  carefully  cleanse  the 
parts.  At  the  expiration  of  three  weeks 
the  fistula  is  usually  closed.  Reinhardt 
(Phila.  Med.  Jour.,  Oct.  15,  '98). 

Attention  is  called  to  certain  points  in 
performing  external  urethrotomies  for 
strictures  which  may  prevent  recurrences 
and  annoying  complications.  The  roof 
of  the  urethral  canal  should  always  be 
divided  as  well  as  the  floor.  In  order  to 
ascertain  whether  all  of  the  stricture-tis- 
sue has  been  divided,  the  index  finger, 
with  the  pahnar  surface  directed  upward, 
should  be  passed  into  the  perineal  wound 
and  down  to  healthy  urethra,  well  in 
front  of  tlie  stricture,  and  then  backward 
on  the  roof  of  the  canal  into  the  bladder. 
The  posterior  urethra  should  be  dilated 
with  the  index  finger,  a  measure  which 
prevents  post-operative  tenesmus.  Drain- 
age is  best  attained  by  a  large  perineal 
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tube,  wliich  is  witlidrawn  in  two  to  four 
days  to  be  cleansed  and  then  replaced; 
it  should  be  removed  permanently  on  the 
fifth  to  seventh  day.  Post-operative  dila- 
tation should  be  begun  as  early  as  the 
second  day.  J.  R.  Hayden  (Anier.  Jour. 
Med.  Sci.,  Feb.,  '99). 

External  urethrotomy  is  applicable  in 
resilient  and  rapidly  contractile  strictures 
in  the  deep  urethra;  in  cases  in  which 
the  wound  made  by  an  internal  ureth- 
rotome is  out  of  proportion  to  the 
natural  drainage  possibilities  of  the  ure- 
thra; in  stricture  complicated  with  uri- 
nai-y  fistulfe  and  sinuses;  in  cases  of 
stricture  with  extravasation;  in  some 
rare  eases  of  stricture  in  which  operative 
treatment  is  rapidly  followed  by  acute 
symptoms  of  impending  death.  Impor- 
tance is  attached  to  the  use  of  a  guide, 
the  utility  of  the  internal  operation  as 
immediately  pi-eliminary  to  the  external, 
and  the  more  efficient  provision  for  urine 
and  wound  drainage.  R.  Harrison  (Lan- 
cet, Mar.  17,  1900). 

The  after-treatment  is  the  same  as 
that  given  for  perineal  section. 

Perineal  Section. — Cases  of  impas- 
sable stricture  of  the  deep  urethra  re- 
quire perineal  section.  An  instrument 
should  be  passed  as  far  as  possible,  and 
the  urethra  opened  upon  its  tip,  through 
a  median  perineal  incision.  The  strict- 
ured  portion  should  then  be  divided, 
being  careful  to  keep  in  the  line  of  the 
urethra.  A  good  light  is  essential,  and 
the  operation  should  be  undertaken  only 
by  those  who  have  had  considerable  ex- 
perience in  this  line  of  work. 

After  all  of  these  operations  a  pure- 
rubber  catheter  should  be  passed 
through  the  urethra  into  the  bladder 
and  retained  for  several  days.  The  per- 
ineal wound  is  to  be  packed  gently 
with  gauze.  After  the  catheter  is  re- 
moved urethral  bougies  should  be  passed 
as  directed  after  internal  urethrotomy. 

Diseases  of  the  Prostate. 

Anomalies  of  the  Peostate. — 
These  are  among  the  rarest  examples  of 


defective  development;  they  occur  only 
in  conjunction  with  extensive  malfor- 
mations of  the  adjacent  urinary  and 
genital  organs. 

Wounds  of  the  Prostate. 

Symptoms. — These  will  depend  upon 
the  nature  of  the  injury.  Wounds  of 
the  prostate  complicating  injuries  to  the 
perineum  or  rectum  will  be  accompanied 
by  the  usual  symptoms  attending  lacer- 
ated wounds  in  general.  If  the  urethra 
is  lacerated  also,  there  will  probably  be 
retention  of  urine  or  extravasation  at 
the  point  of  injury;  or  retention  may 
result  from  swelling  of  the  gland, 
simply,  without  injury  of  the  urethra. 
Infection  of  the  wound  will  give  rise  to 
a  diffuse  inflammation,  or,  what  is  more 
serious,  to  phlebitis  of  the  prostatic 
plexus,  which  is  very  prone  to  cause 
septicemia  or  pysmia.  The  extravasa- 
tion of  urine  is  apt  to  involve  either  the 
perineum  or  the  prevesical  space;  in  the 
latter  case,  if  not  checked  by  prompt  in- 
cision and  drainage,  the  extravasation 
will  involve  the  areolar  tissue  of  the  ab- 
domen, thighs,  penis,  and  scrotum. 

AYounds  of  the  prostate  caused  by  the 
unskillful  use  of  catheters  will  be  fol- 
lowed by  hfemorrhage,  probably  by  re- 
tention, and  in  some  instances  by  in- 
flammation of  the  gland. 

The  constitutional  symptoms  will  de- 
pend upon  the  nature  of  the  local  condi- 
tion. Profuse  hemorrhage  will  cause  a 
blanched  skin,  pallid  lips,  subnormal 
temperature,  and  a  rapid,  thready  pulse. 
Inflammation  will  be  accompanied  by  se- 
vere local  pain,  frequently  throbbing  in 
character;  fever,  and  acceleration  of  the 
pulse.  Infection  of  the  wound  will  have 
superadded  to  the  symptoms  of  inflam- 
mation a  higher  and  more  irregular  type 
of  fever,  and  possibly  chills.  Infectious 
phlebitis  is  very  apt  to  be  accompanied 
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by  chills  and  pronounced  constitutional 
symptoms. 

Etiology.  —  Wounds  of  the  prostate 
are  of  rare  occurrence,  by  reason  of  the 
protected  situation  of  the  gland.  Lacer- 
ated wounds  of  the  perineum  or  rectum 
caused  by  the  individual  being  impaled 
on  some  pointed  object  may  also  in- 
volve the  prostate.  It  may  be  injured 
in  rare  cases  of  extensive  fracture  of  the 
pelvic  bones.  The  prostate  is  wounded 
in  puncturing  the  bladder  with  a  tro- 
car from  the  perineum,  and  it  may  be 
in  carrying  out  the  same  procedure 
through  the  rectum;  and,  when  en- 
larged, it  has  been  wounded  by  injudi- 
cious attempts  to  pass  a  metal  instru- 
ment through  the  urethra  into  the  blad- 
der. It  is  always  cut  in  performing 
perineal  cystotomy. 

Treatment. — The  first  requisite  is  rest. 
The  patient  should  be  confined  to  bed. 
Wounds  of  the  perineum  involving  the 
prostate  require  the  same  treatment  as 
is  appropriate  for  lacerated  woimds  else- 
where. Foreign  bodies  should  be  re- 
moved, bleeding  vessels  ligated,  the  sur- 
faces cleansed  as  thoroughly  as  possible, 
and  drainage  provided  for.  Frequently 
no  ligatures  will  be  required,  inasmuch 
as  the  use  of  a  tampon  of  iodoform 
gauze  will  serve  the  double  purpose  of 
arresting  the  bleeding  and  securing 
drainage.  If  the  wound  of  the  prostate 
be  extensive,  it  is  advisable  to  introduce 
a  catheter  into  the  bladder  through  the 
urethra  and  to  retain  it,  inasmuch  as  the 
subsequent  inflammatory  swelling  may 
cause  retention  and  the  introduction  of 
the  catheter  at  this  time  would  be  both 
more  difficult  and  more  painful.  If  the 
urethra  or  neck  of  the  bladder  has  been 
opened  by  the  accident,  it  is  particularly 
important  to  employ  the  retained  cath- 
eter. If  it  is  impossible  to  introduce 
the  catheter  on  account  of  laceration  of 


the  urethra,  a  perineal  section  should  be 
made  for  the  purpose  of  introducing  the 
catheter.  It  may  then  be  placed 
through  the  perineal  wound,  or,  prefer- 
ably, through  the  entire  urethra.  If 
bleeding  has  occurred  backward  into  the 
bladder,  copious  irrigations  of  warm, 
boric-acid  solution  through  the  bladder 
should  be  employed.  If  the  catheter  be- 
comes occluded  by  clots,  they  may  be 
dislodged  by  making  suction  with  the 
syringe  or  by  injecting  a  little  of  the 
boric-acid  solution. 

Wounds  of  the  prostate  caused  by 
fracture  of  the  pelvis  must  be  treated 
upon  general  principles  in  addition  to 
the  measures  required  for  the  other  com- 
plications. If  the  urethra  be  lacerated 
a  permanent  catheter  must  be  intro- 
duced, cutting  down,  if  necessary,  upon 
the  point  of  laceration  in  order  to  pass 
the  catheter  into  the  bladder.  The 
treatment  of  rupture  of  the  bladder  will 
be  described  under  diseases  of  this  vis- 
cus.  Injuries  of  the  prostate  resulting 
from  forced  catheterization,  if  slight, 
recover  spontaneously;  if  more  severe, 
they  require  the  use  of  the  permanent 
catheter  to  provide  against  retention 
from  swelling;  and  the  use  of  urinary 
antiseptics  and  copious  draughts  of 
water,  perhaps  also  the  administration 
of  mild  sedatives. 

Wounds  caused  in  performing  peri- 
neal cystotomy  do  not  require  any  spe- 
cial attention. 

In  the  care  of  wounds  of  the  prostate 
from  external  causes  frequent  irrigations 
with  antiseptic  solutions  and  particular 
attention  to  all  of  the  antiseptic  details 
are  desirable  in  order  to  limit  as  much  as 
possible  the  extent  of  the  inflammatory 
reaction.  Careful  attention  to  these  de- 
tails may  frequently  spare  the  patient 
tlie  dangers  accompanying  septic  inflam- 
mation of  the  prostatic  plexus  of  veins. 
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All  injuries  of  the  urethra  or  bladder 
require  the  internal  administration  of 
urinary  antiseptics. 

Foreign  Bodies  in  the  Prostate. 

Symptoms. — Pain  and  tenderness  in 
the  perineum  and  a  frequent  or  almost 
constant  desire  to  urinate,  the  act  being 
accompanied  by  severe  pain,  are  the 
prominent  symptoms.  By  rectal  exami- 
nation the  gland  will  be  found  somewhat 
swelled,  unduly  tense,  and  tender  to  the 
touch.  Softening  or  fluctuation  would 
indicate  the  formation  of  an  abscess. 

Etiology. — Vesical  calculi,  when  of 
small  size,  may  lodge  in  the  prostatic 
urethra.  Occasionally  during  the  intro- 
duction of  an  old  catheter  a  portion  will 
break  off  at  the  point  and  remain  be- 
hind. Cases  are  also  sometimes  met 
with  in  which  foreign  bodies  in  the  pros- 
tate have  been  introduced  into  the  ure- 
thra, and,  having  passed  beyond  reach, 
have  lodged  in  the  prostate. 

Treatment. — -In  some  instances  these 
bodies  may  be  removed  through  the  ure- 
thra by  the  urethral  forceps.  This  is 
particularly  the  case  of  the  small  calculi 
that  become  impacted  here.  Bodies  that 
cannot  be  thus  removed  should  be  taken 
out  through  a  median  incision.  If  sup- 
puration should  supervene,  the  abscess 
should  be  treated  according  to  the  gen- 
eral principles  applying  to  treatment  of 
abscesses  elsewhere. 

Acute  Prostatitis. 

This  occurs  in  two  forms:  the  follicu- 
lar and  the  parenchymatous.  The  for- 
mer is  much  more  frequently  met  with 
than  the  latter. 

Symptoms. — These  vary  greatly  in  de- 
gree, probably  owing  to  the  nature  and 
virulence  of  the  infection.  In  the  mild- 
est form  of  the  follicular  variety  there  is 
a  sense  of  heat  and  fullness  in  the  peri- 
neum, with  some  increased  frequency  of 


urination,  which  is  attended  with  more 
or  less  pain.  In  the  more  marked  cases 
the  same  symptoms  exist  in  a  much  ex- 
aggerated degree;  the  fullness  is  re- 
placed by  severe  pain,  urination  may  be 
very  frequent  and  painful  and  accom- 
panied with  considerable  tenesmus,  or 
there  may  be  complete  retention.  On 
account  of  the  sensitiveness  of  the 
gland,  sitting  may  give  rise  to  consider- 
able pain,  and  digital  examination  of  the 
prostate  through  the  rectum  will  show 
that  the  organ  is  probably  larger  than 
normal  and  distinctly  more  tender  to 
pressure. 

The  parenchymatous  form,  in  which 
all  of  the  structures  of  the  prostate  are 
involved,  is  accompanied  by  more  severe 
symptoms  than  the  follicular  variety. 
The  pain  is  more  marked,  and  fre- 
quently of  a  throbbing  character.  The 
frequent  urination  and  tenesmus  are 
greater,  or  more  probably  there  will  be 
retention  from  the  extent  of  the  swell- 
ing. In  the  follicular  variety  there  is 
usiially  a  moderate  degree  of  fever  with 
a  corresponding  acceleration  of  the 
pulse.  The  parenchymatous  form  is  apt 
to  cause  a  higher  temperature  and  is 
accompanied  by  marked  constitutional 
symptoms,  not  infrequently  with  chills. 

The  usual  history  is  that,  following  a 
urethritis,  the  train  of  symptoms  above 
mentioned  develop  more  or  less  sud- 
denly. This  should  always  excite  sus- 
picion of  a  prostatic  complication.  It  is 
to  be  distinguished  from  acute  cystitis, 
in  which  the  frequent  and  painful  uri- 
nations are  more  pronounced,  while  the 
complaints  connected  with  the  perineum 
and  rectum  are  proportionately  less.  In- 
flammation of  Cowper's  glands  gives  rise 
to  sym.ptoms  confined  solely  to  the  per- 
ineum. There  will  be  no  symptoms 
referable  to  the  prostate.  In  all  cases 
the  digital  examination  of  the  prostate 
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will  be  the  final  test  by  which  to  deter- 
mine whether  it  be  inflamed  or  not. 

Etiology. — In  the  vast  majority  of 
cases  inflammation  of  the  prostate  is 
due  to  infection  from  a  posterior  ure- 
thritis. A  number  of  other  factors  are 
mentioned  as  giving  rise  to  prostatitis. 
Traumatism  is  probably  one  of  the  rarest 
of  these.  Exposure  to  conditions  which 
cause  internal  congestions  which  are 
usually  described  as  a  "cold"  is  a  more 
common  cause.  Occasionally  the  pres- 
ence of  a  calculus  in  the  prostatic  urethra 
or  other  form  of  foreign  body  will  excite 
inflammation.  The  excessive  use  of  can- 
tharides  will  in  some  instances  have  the 
same  effect,  as  may  also  the  use  of  irri- 
tating injections  or  of  strong  chemicals 
in  the  deep  urethra.  All  of  these  con- 
ditions probably  act  by  establishing  a 
favorable  soil  for  the  reception  and 
development  of  micro-organisms.  Evi- 
dence is  lacking  to  show  that  horseback- 
riding  and  bicycle-riding  are  productive 
of  injurious  effects  if  proper  saddles  be 
selected. 

Acute  prostatitis  occasionally  develops 
in  the  course  of  the  infectious  fevers, 
and  it  has  been  noted  in  a  number  of  in- 
stances of  pyaemia.  Almost  all  of  the 
eases  met  with,  however,  are  due  to  in- 
fection from  the  gonococcus  either  alone 
or  in  combination  with  other  micro- 
organisms. 

Treatment. — The  first  requisite  is  rest. 
The  patient  should  be  confined  to  bed. 
The  diet  should  be  liquid  and  chiefly 
milk.  Water  may  be  given  freely.  In 
the  more  severe  cases  it  is  desirable  to 
have  the  bed  so  arranged  that  the  pa- 
tient's hips  shall  be  on  a  higher  level 
than  the  shoulders.  If  the  inflamma- 
tion is  of  a  high  grade,  considerable  re- 
lief will  be  afforded  by  the  application 
of  a  number  of  leeches  to  the  perineum 
and   around   the   margin   of   the   anus. 


Sitz-baths  at  a  temperature  of  100°  to 
105°  and  frequently  repeated  give  re- 
lief by  drawing  the  blood  to  the  surface 
of  the  body.  If  there  is  marked  vesical 
irritation  great  relief  will  be  afforded 
by  administering  a  mixture  containing 
boric  acid,  sodium  bromide,  and  tincture 
of  belladonna.  If  there  is  much  fever, 
a  diaphoretic  mixture  containing  potas- 
sium citrate,  sweet  spirit  of  nitre,  and 
aconite  will  be  very  useful.  If  the  pain 
is  excessive,  a  small  quantity  of  mor- 
phine may  be  added  to  the  latter  pre- 
scription. If  this  fails  to  relieve  the 
pains  sufficiently,  suppositories  of  mor- 
phine or  opium  may  be  given  in  addi- 
tion. If  there  is  retention,  the  urine 
should  be  drawn  at  regular  intervals 
with  a  soft-rubber  catheter.  If  the  in- 
flammation has  gone  on  to  suppuration, 
it  is  desirable  to  evacuate  the  abscess  as 
soon  as  softening  or  fluctuation  is  de- 
tected by  rectal  examination.  The  ab- 
scess should  be  opened  in  the  middle  line 
of  the  perineum  and  the  urethra  and 
rectum  carefully  avoided.  In  the  case 
of  small,  circumscribed  abscesses  their 
presence  will  probably  not  be  detected, 
and  they  usually  evacuate  themselves  by 
spontaneous  rupture  into  the  urethra. 

Chronic  Prostatitis. 

Symptoms.  —  The  most  prominent 
symptom  is  the  occasional  discharge  of 
a  clear,  viscid  fluid:  the  secretion  from 
the  glands  of  the  prostate.  It  varies  in 
amount  from  a  few  drops  to  half  a  tea- 
spoonful.  Occasionally  the  discharge  is 
accompanied  by  spasm  of  the  perineal 
muscles.  It  may  be  observed  at  inter- 
vals throughout  the  day,  but  it  is  espe- 
cially noted  during  or  after  an  action  of 
the  bowels,  especially  if  the  movement 
be  constipated.  In  addition  to  this,  the 
patient  will  have  at  least  some  of  the  fol- 
lowing symptoms:  Frequency  of  urina- 
tion, dull   pains  in  the  perineum   and 
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loins,  a  tickling  sensation  in  the  ure- 
thra, pain  at  the  end  of  urination,  some 
perineal  tenderness  which  may  make 
sitting  uncomfortable,  and  moderately- 
increased  sensitiveness  of  the  prostate 
on  rectal  examination.  There  is  usually 
some  enlargement  of  the  gland.  The 
introduction  of  a  catheter  may  reveal 
hypersensitiveness  of  the  prostatic  ure- 
thra. The  urine  usually  shows  some 
cloudiness,  especially  the  first  portion, 
which  is  due  to  shreds  of  muco-purulent 
matter  and  masses  of  epithelium  from 
the  prostatic  urethra.  Those  suffering 
from  chronic  prostatitis  very  constantly 
exhibit  an  extreme  degree  of  anxiety  and 
mental  depression.  The  various  symp- 
toms are  magnified  by  the  patient,  who 
believes  himself  the  subject  of  some  seri- 
ous malady.  This  is  particularly  true  of 
the  discharge,  which  is  erroneously  sup- 
posed by  the  laity  to  be  semen. 

Diagnosis. — Chronic  prostatitis  must 
be  dilTerentiated  from  chronic  cystitis, 
vesical  calculus,  hypertrophy  of  the 
prostate,  and  seminal  vesiculitis.  In  the 
first  of  these  the  characteristic  discharge, 
the  mental  depression,  and  the  prostatic 
tenderness  will  be  absent.  If  the  urine 
be  passed  in  two  portions  in  the  case  of 
prostatitis  the  cloudiness  will  be  in  the 
first  portion  only,  while  the  second  por- 
tion will  be  clear.  In  inflammation  of 
the  bladder  the  two  portions  would  be 
alike.  Vesical  calculus  would  be  ex- 
cluded if  the  characteristic  symptoms 
are  not  present,  and  finally  by  demon- 
strating its  absence  by  the  careful  use 
of  the  sound.  Hypertrophy  of  the  pros- 
tate usually  begins  after  the  fiftieth 
year  of  life,  and  is  much  more  common 
after  the  sixtieth  year.  The  distinction 
will  sometimes  be  difficult  to  make,  be- 
cause patients  with  hypertrophy  not  in- 
frequently have  some  degree  of  chronic 
inflammation  associated.     The  cardinal 


symptoms  of  chronic  inflammation, — the 
discharge  of  prostatic  fluid  and  the 
cloudy  condition  of  the  first  portion  of 
urine  as  determined  by  the  two-glass 
test, — together  with  the  mental  condi- 
tion would  point  to  inflammation  of  the 
prostate,  and  their  absence  would  argue 
against  it.  Inflammation  of  the  seminal 
vesicles,  when  chronic,  gives  rise  to  symp- 
toms more  closely  simulating  chronic 
prostatitis  than  any  of  the  other  condi- 
tions mentioned.  There  is  apt  to  be  per- 
sistent urethral  discharge.  Pain  may  be 
complained  of  in  the  back,  over  the 
pubes,  or  in  the  bladder,  and  occasionally 
the  rectum  or  perineum.  Digital  exam- 
ination through  the  rectum  will,  how- 
ever, show  an  absence  of  changes  in  the 
prostate,  and  will  probably  reveal  a  dis- 
tended seminal  vesicle.  As  a  means  of 
reaching  a  conclusion  in  doubtful  cases 
Posner,  of  Berlin,  has  proposed  the  fol- 
lowing method:  An  ounce  or  two  of 
urine  is  passed  in  one  glass  and  a  similar 
portion  in  a  second  glass,  a  quantity  still 
being  retained  in  the  bladder.  The  pros- 
tate is  then  to  be  thoroughly  expressed 
by  massage  either  by  means  of  the  finger 
introduced  into  the  rectum  or  by  an  in- 
strument devised  for  the  purpose.  The 
patient  is  then  requested  to  pass  the  last 
portion  of  urine.  If  chronic  prostatitis 
be  present  this  portion  of  urine  will  be 
found  to  be  cloudy  and  the  microscope 
will  show  pus-corpuscles,  shreds,  epi- 
thelium, and  probably  micro-organisms. 
Gonococci  have  been  found  in  many 
eases.  In  making  this  test  care  must  be 
taken  not  to  confound  the  fluid  from  a 
distended  vesicle,  if  one  exist. 

Prostatorrhoea  must  be  clearly  distin- 
guished from  chronic  prostatitis.  The  se- 
cretion from  the  prostatic  gland  is  a  thin 
fluid,  which  is  cloudy,  sometimes  milky 
white,  never  sticky,  and  characterized 
usually  by  a  seminal  odor.  Prostator- 
rhoea is  never  a  catarrhal  affection;    it 
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is    a    hypersecretion    of    the    prostate, 
unattended    by    inflammation    acute    or 
chronic,  and  should  be  classed  under  the 
liead  of  a  neurosis.     The  secretion  may 
contain  amyloid  bodies  which,  upon  the 
addition  of  a  1-per-cent.  solution  of  am- 
monia,   produce    the    peculiar    crystals 
known  after  Bocttcher,  which  are  never 
found  in  the  secretion  from  any  other  por- 
tion of  the  genital  organs  except  from  the 
prostate.      Sturgis    (Jour,    of   Cut.    and 
Gen.-Urin.  Dis.,  June,  "98). 
Etiology.  —  Chronic  inflammation  of 
the  prostate  develops  insidiously  as  such, 
or  it  remains  as  a  sequel  of  an  acute  in- 
flammation.    Among  the  causes  which 
are  responsible  for  chronic  prostatitis  are 
irritating  injections;    injuries  from  im- 
proper   use    of    urethral    instruments; 
foreign  bodies,  such  as  prostatic  calculi; 
and  conditions  which   cause  a  chronic 
congestion,    like    constipation,    haemor- 
rhoids, etc.     There  is  also   probably  a 
chronic    pyogenic    infection    in    which 
either  the  dose  of  the  germs  is  so  small 
or  tlie  virulence  so  mild  that  but  a  mild 
reactionary  inflammation  results.     Such 
cases  may  complicate  chronic  gonorrhoea 
and  urethral  strictures. 

Although  sexual  excess,  masturbation, 
gout,  etc.,  may  be  etiological  factors  in 
chronic    prostatitis,    gonorrhoea    is    the 
principal  cause.     H.  R.  Wossidlo   (Jour. 
Amer.  Med.  Assoc,  Aug.  27,  "98). 
Treatment. — Every  factor  which  tends 
to    cause    congestion    of    the    prostate 
should  be  taken  away  as  far  as  possible. 
Therefore  a  contracted  meatus,  a  strict- 
ure  of  the   urethra,   constipation,   etc., 
should    receive    appropriate    treatment. 
Se.xual    excitement   should    be   avoided. 
Tonics  are  frequently  indicated  on  ac- 
count of  the  rather  depressed  condition 
of  the  health.     The  diet  and  digestion 
should  receive  attention  as  well  as  tlio 
matters  of  exercise,  bathing,  etc.     Irri- 
tating articles  of  diet — such  as  Cayenne 
pepper,  mustard,  sauces,  vinegar,  pickle.?, 
tomatoes,  and  other  acid  vegetables  and 
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fruits — are  to  be  avoided.  Counter-irri- 
tation to  the  perineum — obtained  by  the 
daily  application  of  equal  parts  of  tinct- 
ure of  belladonna  and.  tincture  of  iodine 
or  by  the  occasional  application  of 
blistering  collodion — will  be  beneficial. 
The  daily  use  of  a  jet  of  cold  water  on 
the  perineum  from  a  bidet  is  of  value  in 
most  cases.  The  low  temperature  of  the 
water  and  the  force  of  the  stream  both 
tend  to  cause  reflex  contraction  of  the 
blood-vessels  and  relief  to  the  congested 
organ.  In  some  eases  the  hot  hip-baths 
for  a  few  moments  each  day  will  be  bene- 
ficial. In  the  rebellious  cases  silver 
nitrate  may  be  introduced  into  the  pro- 
static urethra  with  advantage.  The  ap- 
plication is  made  by  means  of  a  specially- 
designed  syringe  with  a  long,  hard-rub- 
ber nozzle.  In  beginning  the  treatment, 
3  to  5  drops  of  a  1-per-cent.  solution 
should  be  introduced.  This  may  be  re- 
peated at  the  end  of  from  three  to  five 
days.  The  strength  of  the  solution  may 
be  very  gradually  increased;  but,  if  this 
be  done  too  rapidly  or  if  the  primary 
application  be  unduly  strong,  it  will  re- 
sult in  considerable  inflammatory  reac- 
tion and  distress  to  the  patient. 

Nearly  40  cases  of  prostatitis,  some  of 
gonorrhoeal  origin  and  all  chronic  or  in 
the    later    stages    of   an    acute    attack, 
treated  with   ichthyol   with   remarkably 
good  results.    From  5  to  10  grains  of  the 
ichthyol   was  made   into   a   suppository 
with  from  30  to  38  grains  of  cocoa-butter. 
One  sueli   suppository  was   used   in   the 
morning  after  defecation  and  another  on 
retiring  at  night.     Hollow  suppositories 
arc    not    to    be    used.      A.    Freudenberg 
(Merck's  Arch.,  Mar.,  '99). 
Feleki  and  others  believe  that  massage 
is  the  ideal  and  the  rational  therapy  for 
chronic    inflammation    of    the    prostate. 
It  empties  the  ducts,  improves  the  circu- 
lation, and  tends  to  cause  absorption  of 
the    inflammatory    products.      For    this 
procedure  the   patient  may  lie  on   the 
29 
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back  with  the  thighs  flexed  and  sepa- 
rated. The  massage  may  be  performed 
either  with  the  finger  or  with  an  instru- 
ment devised  for  the  purpose.  The 
seances  may  last  from  three  to  ten  min- 
utes, and  may  be  repeated  two  or  three 
times  weekly.  The  gland  should  be 
rubbed  from  the  periphery  toward  the 
urethra,  and  from  right  to  left  and  left 
to  right  alternately. 

In  using  tubes  for  rectal  douching  in 
chronic  prostatitis^  in  order  to  apply 
moist  heat  directly  to  the  gland  it  is 
neeessai-y  to  have  concavity  near  the  end 
of  the  instrument  to  fit  over  the  con- 
vexity of  the  prostate,  so  that  when  the 
inflow  is  taking  place  the  hot  fluid  as  it 
comes  out  of  the  tube  flows  right  against 
the  gland  which  one  is  desirous  of  treat- 
ing. 

In  regard  to  the  fluids  to  use  in  giving 
these  douches  or  irrigations;  Hot  saline 
solution  is  one  of  the  best,  and  in  some 
cases  where  perhaps  it  is  not  as  effica- 
cious as  one  would  like  to  have  it,  espe- 
cially in  the  acute  cases,  hot  flaxseed-tea, 
strained,  is  very  grateful  to  the  patient. 
Patients  should  take  it  just  as  hot  as 
they  can  stand  it.  Certain  men  say  that 
rectal  douches  for  the  relief  of  prostatitis 
and  seminal  vesiculitis  ought  not  to  be 
given  at  over  a  temperature  of  105  de- 
grees, but  often  patients  can  stand  it  as 
high  as  120  degrees,  and  it  appears  to 
do  more  good  the  hotter  it  is.  Ramon 
Guiteras  (Jour.  Cutaneous  and  Genito- 
Urin.  Dis.,  Feb.,  1900). 

Abscess  of  the  Prostate. 

SYMrTOMS. — The  cases  which  go  on  to 
suppuration  will  present  all  the  symp- 
toms of  acute  inflammation  in  a  marked 
degree.  The  temperature  will  be  high, 
the  pain  severe  and  of  a  throbbing  char- 
acter, and  chills  are  apt  to  occur.  The 
diagnosis  will  be  confirmed  if  an  area  of 
softening  or  fluctiiation  can  be  detected 
by  digital  examination. 

Etiology.  —  Acute  inflammation  of 
the  prostate  may  undergo  resolution,  it 
may  result  in  chronic  inflammation,  nr. 


finally,  in  the  formation  of  an  abscess. 
Abscess  will  be  more  apt  to  occur  in 
the  cases  in  which  the  treatment  has 
been  neglected  or  the  health  of  the  pa- 
tient particularly  depressed.  Suppura- 
tion may  occur  early  or  late  in  the  course 
of  the  disease.  There  may  be  a  single 
abscess  or  a  number. 

Prostatic  suppuration  is  most  fre- 
quently due  to  the  gonococcus.  This  is 
prone  to  affect  the  follicles  of  the  gland 
rather  than  the  substance  of  the  pros- 
tate. As  the  result  of  the  lowered  re- 
sistive vitality  consequent  upon  chronic 
gonorrhoea  of  the  posterior  urethra,  sec- 
ondary infection  of  the  prostate  is  liable 
to  take  place.  The  microbes  most  fre- 
quently concerned  are  staphylococci, 
streptococci,  and  the  bacillus  coli  com- 
munis. Recently  an  anaerobic  bacillus 
has  been  described  as  occurring  in  very 
acute  prostatic  conditions;  this  form  of 
prostatic  abscess,  however,  is  specific 
and  is  apt  to  be  followed  by  gangrene 
and  the  production  of  very  foetid  pus. 
Pseudo-abscess  of  the  prostate,  due  to^ 
infection  of  the  follicles  of  tlie  gland 
from  the  urethra,  is  apt  to  be  multiple. 
This  condition  does  not,  as  a  rule.  Jiive 
many  symptoms,  nor  does  it  require 
operative  interference.  True  prostatic 
abscess  should  be  opened  at  the  earliest 
possible  moment  in  order  to  avoid  com- 
plications, and  Dr.  Alexander's  sugges- 
tion as  to  early  diagnosis  and  treatment 
will  undoubtedly  prove  to  be  of  the 
greatest  value  in  this  matter.  .John 
Yan  der  Poel  (ilcdical  News,  May  31, 
1002). 

Treatment. — As  a  rule,  the  abscesses 
open  spontaneously  into  the  urethra, 
and  complete  recovery  occurs.  As  soon 
as  distinct  fluctuation  is  detected,  how- 
ever, it  is  desirable  not  to  wait  for  this 
event,  but  to  evacuate  the  abscess  by  an 
incision  in  the  perineum,  avoiding  both 
the  urethra  and  the  rectum.  The  cases 
in  which  this  will  be  necessary  are,  how- 
ever, comparatively  few.  The  wound 
should  be  packed  with  gauze  and  re- 
dressed daily. 
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Prostatic  abscess  may  burst  of  its  own 
accord  into  the  rectum,  perineum,  or  ure- 
thra. But  the  latter  event  is  usually 
brought  about  by  efforts  to  i-elieve  reten- 
tion. They  not  infrequently  refill  and 
burst  only  to  refill  again.  Incision  and 
drainage  will  efTect  the  necessary  cure, 
should  they  fail  to  heal  naturally.  Camp- 
bell Williams  {Clin.  Jour.,  June  9,  '97). 

Prostatorrhoea. 

This  term  refers  to  the  periodical  dis- 
charge from  the  urethra  of  a  colorless 
or  slightly  turbid,  whitish,  viscid  fluid, 
most  frequently  observed  after  a  consti- 
pated stool,  but,  in  pronounced  cases, 
also  at  other  times. 

Prostatorrhcea  is  perhaps  invariably  a 
symptom  of  chronic  prostatitis  or  of  in- 
flammation of  the  seminal  vesicles;  the 
subject  has  therefore  been  treated  under 
the  former  heading. 

Hypertrophy  of  the  Prostate. 

Symptoms. — There  may  be  a  consider- 
able enlargement  in  the  size  of  the  pros- 
tate without  any  subjective  symptoms 
whatever.  On  the  other  hand,  a  very 
moderate  or  slight  enlargement  in  other 
cases  may  give  rise  to  considerable  an- 
noyance. The  first  symptom  which  at- 
tracts the  patient's  attention  almost 
without  exception  is  increased  frequency 
of  urination.  This  is  especially  noticed 
at  night.  Patients  observe  that  they  are 
obliged  to  rise  once  or  twice  during  the 
night  to  pass  water.  Xo  change  is 
noticed  usually  at  this  stage  during  the 
day.  The  nocturnal  frequency  gradu- 
ally becomes  greater,  and  finally  the 
diurnal  frequency  is  also  increased. 
If  the  patient  be  particularly  observ- 
ing, he  will  note  that  the  natural 
force  of  the  stream  is  lacking;  that  it 
tends  to  fall  vertically  downward,  in- 
stead of  being  directed  outward  away 
from  the  body.  There  is  also  apt  to  be 
some  hesitation  of  the  stream  in  starting. 


and  the  stoppage  is  frequently  incom- 
plete. The  subsequent  course  of  the  case 
depends,  to  some  extent,  upon  whether 
the  urine  remains  sterile  or  whether  it 
becomes  infected.  In  the  former  case_, 
as  the  overgrowth  of  the  prostate  be- 
comes more  and  more  pronounced,  there 
is  a  corresponding  obstruction  offered  to 
emptying  the  bladder.  The  result  is  that 
at  the  conclusion  of  each  act  of  urina- 
tion a  certain  portion  of  the  urine  re- 
mains. The  normal  capacity  of  the  blad- 
der is  therefore  reached  much  earlier 
than  would  be  the  case  if  the  viscus  had 
been  completely  emptied.  This  is  the 
cause  of  the  more  frequent  passage  of 
urine.  When  the  amount  of  residual 
urine  reaches  several  ounces  to  a  pint  or 
more,  it  naturally  requires  but  a  short 
time  for  the  bladder  to  become  fully  dis- 
tended and  to  call  for  relief.  In  some 
cases  the  obstruction  is  so  great  that  nor- 
mal urination  is  impossible;  the  bladder 
becomes  distended  to  its  utmost  limit, 
when  the  urine  escapes  voluntarily  from 
the  urethra  as  fast  as  it  enters  the  blad- 
der from  the  kidneys.  This  dribbling  is 
a  most  significant  symptom,  and  one 
which  constantly  deceives  the  patient 
and  not  infrequently  the  physician,  the 
argument  being  that,  owing  to  the  fre- 
quent or  almost  constant  passage  of 
urine,  the  bladder  must  be  empty. 

If  the  urine  becomes  infected,  the 
symptoms  become  very  marked.  The 
frequency  of  urination  may  be  every  two 
hours,  every  hour,  or  even  three  or  four 
times  within  an  hour.  There  may  or 
may  not  be  hypogastric  pain,  depending 
upon  the  degree  of  cystitis  present,  and 
the  act  of  urination  is  apt  to  be  attended 
with  vesical  tenesmus.  In  rare  cases  in 
which  there  is  moderate  enlargement  of 
the  prostate,  but  in  which  the  symptoms 
may  have  been  so  mild  as  to  escape  ob- 
servation, after  the  patient  has  gone  an 
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unusually  long  time  without  passing 
water,  he  may  find  himself  unable  to  do 
so,  and  resort  to  the  catheter  will  be 
necessary.  This  retention  may  be  the 
first  evidence  which  the  patient  has  had 
that  the  prostate  is  affected. 

The  amount  of  pain  varies  in  different 
cases.  In  the  milder  forms  of  the  affec- 
tion it  is  usually  entirely  absent.  In 
more  pronounced  types  of  the  disease  the 
patient  will  complain  of  indefinite  pains 
in  the  hypogastrium,  the  groins,  or  small 
of  the  back,  and  a  sense  of  fullness  in 
the  perineum  or  rectum.  In  the  later 
stages  more  or  less  severe  pain  will  be 
present  either  as  a  result  of  a  distended 
bladder  or  of  cystitis.  There  may  be  a 
soreness  or  smarting  of  the  urethra  and 
shooting  pains  in  the  glans,  similar  to 
those  felt  in  cases  of  stone  in  the  bladder. 
In  the  cases  accompanied  with  severe 
cystitis  in  which  there  are  frequent  and 
violent  efforts  made  to  pass  water  the 
tenesmus  which  is  present  may  result  in 
the  production  of  haemorrhoids  or  of  pro- 
lapsus ani.  In  the  later  stages  of  the 
affection  the  urine  is  very  apt  to  contain 
blood,  sometimes  in  microscopical  quan- 
tity only,  while  in  other  cases  the  amount 
of  bleeding  is  very  great.  As  long  as 
the  bladder  remains  uninfected  there  are 
no  characteristic  changes  in  the  condi- 
tion of  the  urine.  In  the  presence  of 
infection  the  usual  evidences  of  cystitis 
will  be  observed.  The  enlarged  pros- 
tate sometimes  causes  a  marked  erethism 
or  even  priapism.  The  presence  of  re- 
sidual urine  and  the  ammoniacal  decom- 
position which  is  apt  to  result  predis- 
pose to  the  formation  of  phosphatie  cal- 
culi, and  it  is  a  matter  of  common  ex- 
perience that  patients  suffering  from 
enlargement  of  the  prostate  frequently 
have  a  stone  in  the  bladder. 

Diagnosis. — The  diagnosis  of  enlarge- 


ment of  the  prostate  is,  as  a  rule,  at- 
tended with  little  or  no  difficulty. 

Among  the  conditions  which  may  give 
rise  to  symptoms  more  or  less  similar  are 
stricture  of  the  urethra,  prostatitis,  cys- 
titis, vesical  calculus,  and  the  various 
tumors  which  are  met  with  in  the  blad- 
der. Stricture  of  the  urethra  will  be 
eliminated  if  a  full-sized  urethral  instru- 
ment can  be  passed  without  meeting  an 
obstruction.  Prostatitis,  if  acute,  would 
be  most  apt  to  follow  urethritis,  and 
would  be  accompanied  by  fever  and 
much  more  marked  local  tenderness  than 
will  be  observed  in  the  case  of  senile 
hypertrophy.  The  chronic  form  usually 
occurs  in  earlier  life,  and  is  accompanied 
by  the  characteristic  symptoms  given 
under  the  discussion  of  chronic  prosta- 
titis. Vesical  calculi,  if  present,  would 
be  detected  by  the  use  of  a  vesical  sound. 
Vesical  tumors  are  rare;  they  would  be 
suspected  after  excluding  stone  and  en- 
larged prostate.  The  cystoscope  may  as- 
sist in  arriving  at  a  positive  conclusion. 
The  final  test  for  enlargement  of  the 
prostate  is  digital  examination,  through 
the  rectum,  by  which  means  we  are  able 
to  detect  the  presence  or  absence  of  any 
increase  in  size.  The  patient  should  also 
be  examined  invariably  for  residual 
urine,  by  passing  a  catheter  immediately 
after  he  has  emptied  his  bladder  as  com- 
pletely as  possible.  The  length  of  the 
urethra  is  increased  in  hypertrophy  of 
the  prostate  in  some  cases  to  the  extent 
of  one  and  one-half  to  two  inches,  which 
fact  should  be  borne  in  mind  in  passing 
the  catheter.  In  some  cases  the  use  of 
the  cystoscope  may  be  of  material  assist- 
ance in  reaching  a  diagnosis. 

In  examining  patients  for  enlargement 
of  the  prostate  it  is  essential  to  keep  to 
a  routine  position,  such  as  bending  over  a 
chair  with  the  body  at  right  angles  to 
the  legs,  because  the  form,  position,  and 
consistency  of  the  gland  alters  greatly 
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with  the  position  of  the  patient.  In  tu- 
berculosis deposits  should  be  detected  in 
tlie  testicle,  epididymis,  prostate,  or  blad- 
der, in  about  SO  per  cent,  of  the  cases. 
These  tuberculous  deposits  are  noted  in 
three  clinical  conditions:  In  young  males 
who  notice  a  lump  in  one  epididymis  or 
the  other,  in  young  males  who  complain 
of  symptoms  of  vesical  stone,  or  in  adults 
who  complain  of  symptoms  of  vesical 
stone. 

It  is  possible  for  prostatic  deposits  to 
become  absorbed,  but  this  absorbing 
often  changes  materially  the  size  and 
shape  of  the  organ.  When  the  deposits 
do  become  absorbed  in  one  part,  almost 
always  there  is  invasion  of  another  por- 
tion, possibly  beyond  the  reach  of  the  ex- 
amining finger.  E.  Hurry  Fenwick  {Brit. 
Med.  Jour.,  Feb.  18,  '99). 

Etiology  and  Pathology. — After  a 
large  number  of  post-mortem  dissections 
Sir  Henry  Thompson  claimed  that  1 
man  in  every  3  over  fifty-four  years  of 
age  showed  some  enlargement  of  the 
prostate.  In  about  1  case  in  7  the  en- 
largement was  sufficient  to  cause  some 
degree  of  obstruction,  and  in  1  case  in 
15  the  degree  of  enlargement  was  suffi- 
cient to  demand  some  form  of  treatment. 
The  enlargement  of  the  prostate  is  so 
common  at  and  after  the  sixtieth  year  of 
life  that  some  writers  have  described  it 
as  physiological.  This  view  does  not 
seem  justified,  however,  inasmuch  as  in 
perhaps  two-thirds  of  the  population 
there  is  no  increase  in  size  whatever. 

Much  has  been  written  upon  the  eti- 
ology of  this  affection,  but  without  add- 
ing anything  to  our  knowledge  of  the 
sul)ject.  It  seems  to  occur  with  about 
equal  frequency  in  the  various  classes  of 
society;  nor  do  the  habits  of  the  indi- 
vidual, so  far  as  can  be  learned  by  in- 
quiring, seem  to  bear  any  relation  to  the 
condition. 

The  general  term  hypertropliy  or  en- 
largement is  applied  to  the  different  con- 
ditions .of  (lie   prostate  occnrrins:  after 


the  fiftieth  year  of  life  which  result  in  an 
increase  in  its  size.  It  is  not  intended, 
of  course,  in  this  statement  to  include 
the  inflammatory  affections  of  the  pros- 
tate. In  some  cases  the  increase  in  size 
appears  to  include  all  of  the  structures 
of  the  gland  in  about  an  equal  degree: 
a  true  hypertrophy.  In  other  cases  there 
is  a  circumscribed  overgrowth  involving 
only  one  portion  or  one  lobe,  which, 
strictly  speaking,  should  be  termed 
hyperplasia.  Besides  these  two  forms, 
true  tumor  formations  are  occasionally 
met  with. 

The  normal  prostate  consists  chiefly 
of  two  lateral  lobes  with  a  small  inter- 
mediate portion  sometimes  called  the 
middle  lobe.  These  may  all  be  equally 
enlarged  or  the  overgrowth  may  involve 
but  one  or  two  of  the  three  portions.  If 
the  overgrowth  is  composed  chiefly  of 
the  glandular  elements  of  the  prostate 
the  tumor  is,  comparatively  speaking,  a 
soft  one.  While  if  it  be  composed  chiefly 
of  the  fibrous  and  muscular  stroma  it  will 
be  very  hard  to  the  touch. 

From  microscopical  examinations  of 
86  cases  of  prostatic  hypertrophy  the 
following  conclusions  are  reached:  That 
the  essential  alterations  in  senile  hyper- 
trophy consist  in  increase  of  the  fibro- 
muscular  stroma,  the  latter  usually  being 
unimportant  and  secondary.  In  a  few 
cases  alterations  in  the  stroma  prevail, 
and  may  induce  complete  disappearance 
of  the  glandular  elements.  The  hyper- 
trophicd  prostate  presents  in  most  cases 
the  characteristics  of  a  large  adenoma. 
In  some  cases  a  latent  transformation 
into  a  malignant  epithelial  new  growth 
occurs,  which  finally  causes  all  the  symp- 
toms of  carcinoma.  Albarran  and  N. 
Halle  (Ann.  des  Slal.  des  Org.  G6n.-urin., 
viii,  '98). 

Treatment. — As  we  do  not  know  any 
propliylactic  treatment  for  hypertrophy 
of  the  prostate,  and  inasmuch  as  the 
symptoms  of  which  the  patient  com- 
plains arc  not  tliose  referable  to  the  pros- 
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tate,  but  to  the  function  of  urination,  no 
particular  treatment  is  to  be  advised 
until  the  abnormal  conditions  are  suffi- 
ciently marked  to  cause  some  annoyance. 
In  the  earlier  stages,  with  slightly-in- 
creased frequency  of  urination  only,  the 
patient's  comfort  may  be  very  much  in- 
creased by  careful  attention  to  hygiene. 
As  the  prostate,  the  seat  of  hypertrophy, 
is  in  a  condition  of  chronic  congestion, 
everything  which  tends  to  increase  this 
should  be  avoided.  The  body  should  be 
well  protected  by  proper  clothing  in 
order  to  avoid  catching  cold.  The  food 
should  be  plain,  easily  digested,  and  non- 
stimulating;  a  diet  consisting  largely  of 
milk  is  to  be  recommended.  The  func- 
tion of  the  bowels  should  also  be  at- 
tended to.  Regular,  moderate  exercise 
is  desirable  rather  than  the  reverse.  If 
the  amount  of  residual  urine  present  be 
three  or  four  ounces,  a  soft  catheter 
should  be  passed  once  daily,  preferably 
at  bed-time  so  as  to  give  a  longer  period 
of  rest  at  night.  If  the  quantity  be  five 
or  six  ounces,  it  should  be  withdrawn 
morning  and  evening,  and,  if  half  a  pint 
or  more,  it  is  desirable  to  pass  the  cath- 
eter every  eight  hours.  After  withdraw- 
ing the  urine  it  is  desirable  to  irrigate 
the  bladder  with  warm,  boric-acid  solu- 
tion, 10  or  15  grains  to  the  ounce.  If 
there  be  pronounced  cystitis  present  it 
may  be  necessary  to  pass  a  catheter  more 
frequently,  and  the  irrigations  of  the 
bladder  then  become  especially  impor- 
tant. No  drugs  have  any  direct  influ- 
ence upon  the  prostatic  overgrowth  un- 
less it  be  ergot,  and  opinion  as  to  the 
value  of  this  remedy  is  divided.  If  it  be 
decided  to  employ  it,  half  a  teaspoonful 
may  be  administered  three  times  a  day 
for  a  considerable  period.  Strychnine 
and  other  tonics  will  frequently  be  indi- 
cated for  the  general  conditions. 

In  cntheterizing  patients  who  have  en- 


larged prostates  more  or  less  difficulty  is 
frequently  experienced  as  the  instrument 
reaches  the  prostatic  urethra.  For  this 
reason  it  will  be  necessary  in  some  in- 
stances to  try  different  forms  of  cath- 
eters. The  elbowed  catheter  is  one  of 
the  most  useful  in  difficult  cases,  and  the 
metal  prostatic  catheter,  which  has  a 
longer  shaft  and  a  larger  curve,  will 
sometimes  pass  easily  when  all  other 
forms  are  arrested.  It  should  be  an  in- 
variable rule  to  use  thorough  asepsis  in 
all  of  the  urethral  instrumentation,  in 
order  not  to  induce  cystitis. 

When  catheteiizing  in  hypertrophy  of 
the  prostate  gland,  the  soft  catheter  with 
solid  tip  is  the  best  to  use  if  possible. 
If  a  rigid  one  be  required,  one  made  of 
elastic  webbing,  with  a  curve  or  bend  at 
the  point,  is  preferable.  A  new  catheter 
must  be  treated  with  the  same  care  as  to 
cleanliness  and  asepsis  as  one  that  has 
been  in  use.  If  possible,  it  should  be  ex- 
posed to  the  vapor  of  formaldehyde;  if 
not,  it  should  be  immersed  in  a  solution 
of  formalin  (1  to  2  per  cent.)  during  at 
least  fifteen  minutes.  Then  it  should  be 
placed  in  a  strip  of  bichloride  gauze,  or 
placed  between  the  folds  of  a  perfectly 
clean  towel.  Each  catheter  should  be 
kept  in  a  separate  receptacle  or  closed 
drawer,  where  dust  cannot  find  access  to 
it,  and  where  it  cannot  be  handled  except 
by  the  person  who  is  to  use  it.  If  the  pa- 
tient must  carry  the  instrument  about 
with  him,  it  should  be  kept  wrapped  in 
several  layers  of  bichloride  gauze,  and 
outside  this  should  be  placed  a  wrapping 
of  "waxed"  or  parchment  paper,  held 
firmly  by  rubber  bands.  Just  before 
using  the  catheter  the  patient  must  thor- 
oughly clean  his  hands,  and  rinse  his 
fingers  in  pure  alcohol.  In  the  meantime 
the  catheter  should  be  lying  in  formalin 
solution.  Then,  after  shaking  it,  and 
wiping  off  any  drops  that  may  remain 
upon  it  with  a  piece  of  clean  gauze,  and 
smearing  it  with  a  proper  lubricant,  the 
patient  should  gently  pass  it  along  the 
urethra.  Immediately  after  use  the 
catheter  should  be  thoroughly  washed 
with  soap  and  water,  be  steeped  for  a 
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time  in  the  solution  of  formalin,  and  then 
caiefully  put  away  in  gauze  or  clean 
towel.    Bangs  (Med.  News,  Feb.  12,  '98). 

The  faradic  current  is  more  health- 
fully stimulating  to  the  prostate  than 
the  mechanical  method  of  massage.  In 
acute  cases  it  lessens  hypertrophy,  and 
cures  the  weakness  of  the  compressor 
muscles.  Moritz  Popper  (Wien.  med. 
Blatt.,  Jan.  26,  '99). 

The  underlying  cause  of  the  usual 
foini  of  prostatic  enlargement  and  of 
certain  forms  of  prostatic  atrophy  is  a 
slow  formation  of  new  connective  tissue 
due  to  infection  or  to  infection  aggra- 
vating a  senile  degenerative  process. 
The  gonococcus  is  probably  most  often 
the  specific  infection,  because  (a)  of  its 
great  frequency ;  (6)  other  inflammatory 
causes  are  not  common  in  the  parts  in 
question;  (c)  a  great  similarity  exists 
between  the  histology  of  gonorrhoeal 
processes  and  those  seen  in  these  senile 
prostate."!.  Neoplasms,  tibromyomata, 
and  adenoma  occur,  but  may  be  called 
rare.  Crandon  (Annals  of  Surg.,  Dec.  5, 
1902). 

Operative  Treatment. — Of  the  opera- 
tive procedures  which  have  been  recom- 
mended for  enlarged  prostate,  those 
which  seem  to-day  to  deserve  mention 
are:  (1)  vasectomy;  (2)  castration;  (3) 
Bottini's  operation;  (4)  cystotomy,  for 
drainage,  either  perineal  or  suprapubic; 
(5)  prostatectomy. 

Vasectomy,  which  grew  out  of  the 
operation  of  castration,  recommended  by 
White  in  1893,  is  distinctly  the  mildest 
of  the  various  operative  procedures  em- 
ployed in  the  treatment  of  hypertrophy 
of  the  prostate.  In  spite  of  the  apparent 
insignificance  of  this  operation,  it  has 
boon  followed  by  a  small  mortality. 
This  is  to  be  explained  by  the  condition 
of  the  patients  at  the  time  of  operation. 
They  are  all  persons  in  advanced  years 
who  have  suffered  from  chronic  obstruc- 
tion for  some  time,  and  who,  in  conse- 
quence, are  apt  to  have  cystitis,  dilated 
tirctcrs,  and  surgical  kidneys.     V.\on  the 


introduction  of  a  catheter  in  some  of 
these  cases  is  followed  by  fatal  conse- 
quences. Statistics  show  that  relief, 
more  or  less  pronounced,  follows  vasec- 
tomy in  about  60  per  cent,  of  the  cases, 
in  some  of  which  the  conditions  seem  to 
return  approximately  to  the  normal. 
This  operation  is  to  be  recommended 
after  the  various  methods  of  palliative 
treatment  have  failed  to  give  relief. 
Such  patients  usually  have  a  moderate 
degree  of  enlargement,  several  ounces  of 
residual  urine,  and  the  difficulty  or  pain 
caused  by  passing  a  catheter  is  so  great 
as  to  demand  some  other  form  of  treat- 
ment. If  in  addition  to  these  the  pa- 
tient is  old  and  feeble,  and  if  it  seems 
probable  that  he  would  not  stand  a  more 
severe  operation,  vasectomy  should  be 
performed.  If  this  fails  to  give  relief 
one  of  the  other  operations  may  be  per- 
formed later. 

Of  34  cases  of  prostatic  hypertrophy 
where  the  vasa  deferentia  were  excised; 
4  died  of  other  diseases;  in  2  cases  the 
results  were  negative;  the  remaining  2S 
were  either  cured  or  improved.  When 
good  results  do  not  follow  this  operation 
it  is  because  complete  obliteration  of  the 
vas  deferens  has  not  been  obtained. 
Therefore,  in  addition  to  excision,  the 
ends  of  the  canal  should  be  twisted,  so  as 
to  insure  complete  closure.  Pavone  (II 
Policl.,  No.  15,  '9G). 

In  10  cases  of  hypertrophy  of  the  pros- 
tate in  which  the  following  method  of  op- 
eration was  used,  a  satisfactory  result 
was  noted  at  the  end  of  two  months. 
Only  2  of  the  patients  were  put  under 
chloroform.  The  vas  deferens  is  pinched 
up  with  the  left  hand  and  the  skin  incised 
for  an  inch;  with  a  blunt  instrument  the 
canal  is  isolated,  drawn  out  the  length 
of  six  or  eight  inches,  torn  ofT  the  epi- 
didymis, and  excised.  The  wound,  treated 
anliseptically,  is  closed  and  covered  with 
collodion.  A  suspensory  bandage  is  ap- 
plied, and  the  patient  returns  to  his  oc- 
cupation. Although  resection  of  the  vas 
deferens  does  not  equal  double  castration 
in  efTieacy,  it  frequently  succeeds  in  im- 
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proving  suificiently  the  condition  of  the 
patient.  Helferich  (Med.  Press  and  Cire., 
Feb.  26,  '96). 

Resection  of  the  vasa  deferentia  is  par- 
ticularly indicated  in  the  middle  period 
of  prostatism  when  the  patient's  troubles 
— cystitis,  haematuria,  and  complete  or 
incomplete  retention — are  usually  the  re- 
sult of  congestion.  In  a  later  stage,  in 
which  the  enlargement  and  deformity  of 
the  prostate  are  due  to  well-developed 
structural  changes,  resection  of  the  vasa 
deferentia,  though  it  may  render  service 
by  relieving  pain,  will  necessarily  fail  to 
do  much  good.  Novfi-Toperand  (Lyon 
Med.,  Oct.,  '96). 

Vasectomy  is  of  no  service  in  eases 
of  prostatic  enlargement  characterized 
rather  by  intravesical  projection  than  by 
general  increase  in  bulk.  When  this  con- 
dition is  present  and  the  obstruction  is 
due  to  a  small  nodule,  the  Bottini  opera- 
tion is  especially  applicable.  Nicolich 
(La  France  M^d.,  Dec.  23,  '98). 

Vasectomy  is  specially  effectual  in  the 
early    stages    of    prostatic    hypertrophy. 
When  the  prostate  has  assumed  the  form 
and  structure  of  a  fibrous  growth,  some 
other  form  of  prostatectomy  is  preferable 
to  either  vasectomy  or  castration.    When 
secondai'y  changes  have  taken  place   in 
the  bladder  itself,  in  the  form  of  sacs  or 
trabeculse,  the  possibility  of  restoring  its 
natural   functions  by  any  means  is  ex- 
tremely    unlikely.       Reginald    Harrison 
(Lancet,  May  5,  1900). 
Castration  is  indicated  in  cases  in 
which  the  bladder  symptoms  are  such  as 
to  demand  a  more  prompt  result  than  is 
apt  to  follow  vasectomy.    If  the  patient 
be  between  the  ages  of  sixty-five  and 
eighty  years,  with   marked   obstruction 
and  cystitis,  and  if  the  vitality  be  fair, 
castration  offers  a  better  prospect  of  re- 
lief with  a  smaller  mortality  than  the 
other  operations  mentioned.    Of  course, 
it  is  necessary  to  fully  explain  to  the  pa- 
tient in  advance  the  nature  of  the  opera- 
tion   and   to    secure   his   consent.     An 
analysis  of  the  cases  subjected  to  castra- 
tion shows  that  in  rather  more  than  SO 
per  cent,  of  the  cases  there  was  marked 


improvement.  The  figures  are  as  follow: 
Rapid  atrophy  of  the  prostate,  87  per 
cent.;  disappearance  of  long-standing 
cystitis,  53  per  cent.;  return  of  vesical 
contractility,  66  per  cent.;  amelioration 
of  the  most  troublesome  symptoms,  83 
per  cent.;  and  a  return  of  local  condi- 
tions not  very  far  removed  from  nor- 
mal, 46  per  cent.  (For  a  full  discussion 
of  this  subject  see  article  by  J.  William 
White  in  the  Annals  of  Surgery,  Aug., 
'95.)  In  93  cases  of  which  accurate 
notes  were  kept  the  prostate  underwent 
atrophy  in  83  per  cent.  (P.  Bruns).  Of 
99  carefully  analyzed  cases  there  were 
9.8  per  cent,  of  failures;  6.6  per  cent, 
was  followed  by  moderate  improvement, 
and  substantial  or  very  great  improve- 
ment was  noted  in  83.6  per  cent.  (Cabot). 
The  mortality  from  this  operation  has 
been  7  per  cent.,  omitting  the  cases  that 
died  from  causes  having  no  connection 
with  the  operation.  It  would  be  much 
lower  had  not  many  cases  already  in 
extremis  been  castrated.  It  will  be  less 
in  the  future,  as  we  learn  better  how  to 
select  cases  for  this  and  for  the  other 
procedures  recommended  for  prostatic 
hypertrophy. 

Castration  diminishes  hypertrophy  of 
the  prostate,  especially  when  the  enlarge- 
ment is  of  the  glandular  form.  This 
atrophy  may  not  begin  for  six  months 
or  even  more  after  operation,  and  may 
progress  for  more  than  two  years.  How- 
ever, in  certain  cases,  it  is  probable  that 
there  may  be  no  atrophy.  Out  of  124 
cases  operated  upon  by  castration  the 
mortality  was  14.5  per  cent.,  due,  in  the 
main,  to  antecedent  infection  of  the  kid- 
neys. Contrasting  this  mortality  with 
that  of  the  prostatics  received  in  the  Hos- 
pital Necker  and  not  submitted  to  opera- 
tion, the  figures  stand  at  14  per  cent: 
i.e.,  31  deaths  in  220  cases.  This  opera- 
tion should  be  rejected  in  cases  of  renal 
infection,  in  eases  where  the  patient  is 
extremely  ill,  and  in  cases  which  can  be 
cured  by  simpler  means.     Albarran  and 
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Motz  (Ann.  des  Mai.  des  Org.  Gfn.urin., 
Jan., '98). 

Relations  which  the  prostate  glands 
bear  to  the  feeundative  power  of  the 
spermatic  fluid.  Series  of  experiments 
instituted  in  which  the  gland  in  white 
rats  was  excised  in  part  and  in  whole, 
and  its  effects  on  fecundity  noted.  They 
showed  that  a  removal  of  the  anterior 
lobes  of  the  prostate  gland  in  rats  has 
no  effect  on  breeding;  but  in  a  certain 
number  it  diminishes  the  fecundating 
power;  and  in  a  few  it  is  destroyed 
entirely.  Complete  excision  had  a  very 
marked  effect  on  fecundity,  reducing  it 
to  almost  nil  when  the  gland  was  en- 
tirely removed. 

Partial  or  complete  removal  of  the 
prostate  had  no  effect,  however,  upon 
the  sexual  desire  and  capacity. 

Complete  removal  of  the  gland  in  the 
adult  animal  had  no  effect  on  the  histo- 
logical structure  of  the  testicles.  In 
the  young  animal  it  had  no  effect  upon 
the  subsequent  development  of  the 
testes.  George  Walker  (Johns  Hopkins 
Hosp.  Bull.,  Mar.,  1901). 

BoTTiNi's  Operation. — This  method 
of  treatment  has  recently  been  revived, 
and  with  the  improved  instrument  is 
doubtless  destined  to  meet  the  require- 
ments in  certain  cases  better  than  any 
other.  It  would  seem  particularly  suited 
to  the  cases  in  which  there  is  a  distinct 
bar  at  the  neck  of  the  bladder.  The 
operation  is  carried  out  by  means  of  a 
prostatotome  which  is  constructed  some- 
what on  the  principle  of  a  lithotrite. 
What  would  correspond  to  the  male 
blade,  however,  has  at  the  e.xtremity  a 
platinum-wire  loop  which  is  heated  by 
means  of  an  electric  current.  After  the 
instrument  has  been  introduced  the 
blades  are  turned  in  the  direction  in 
which  it  is  desired  to  make  the  section 
of  the  prostate,  the  current  gently 
turned  on,  and  the  wire  loop  made  to 
cut  through  the  obstructing  mass  by 
means  of  a  screw  which  is  attached  to  the 
handle.     A  second  and   a  tliird  spftion 


may  be  made  if  it  is  thought  necessary. 
Before  beginning  the  operation  the  blad- 
der should  be  partially  filled  with  boric- 
acid  solution,  and  during  the  time  the 
instrument  is  being  used  a  current  of 
cold  water  is  kept  constantly  passing 
through  it  in  order  to  prevent  it  from 
becoming  overheated.  The  recent  re- 
ports upon  this  operation  are  of  an  en- 
couraging character,  but  a  still  wider  ex- 
perience is  necessary  before  it  will  be 
safe  to  express  a  final  opinion  as  to  its 
merits.  That  it,  in  common  with  the 
other  operations  mentioned,  has  a  dis- 
tinct mortality  there  is  no  doubt.  The 
necessity  for  conducting  the  operation 
entirely  in  the  dark  and  without  any 
possibility  of  a  safe  guide  is  a  theoretical 
objection  that  cannot  be  entirely  over- 
looked. 

Statistical  analysis  of  683  cases  of  Bot- 
tini's  operation  for  prostatic  hypertrophy. 
The  mortality  was  5  per  cent.,  and  the 
proportion  of  failures  C  per  cent.  Good 
results  were  obtained  in  88  per  cent., 
about  two-thirds  of  the  latter  being 
cured.  The  cause  of  failure  is  nearly  al- 
ways inadequate  division  of  the  obstruc- 
tion. Too  short  an  incision  is.  perhaps, 
most  frequently  the  cause.  An  incision 
at  most  4  Vi  to  5  centimetres  in  length 
is  adequate.  Freudcnberg  (Klin.-therap. 
\Voch.,  No.  18,  1900). 

Bottini's  operation  resorted  to  30  times 
on  24  cases.  In  9  cases  there  was  a  last- 
ing cure,  and  7  cases  were  much  im- 
proved. There  were  2  immediate  and 
several  remote  deaths  after  the  operation. 
Cures  were  about  30  per  cent.,  improved 
cases  rather  under  30  per  cent.,  and  the 
mortality  10  per  cent.  Willy  Meyer 
(Med.  Record,  Ivii,  705,  793.  1900). 

.\mong  the  symptoms  which  follow 
the  operation  is  frequent  urination. 
Ilrematuria  is  not  infrequent,  but  gen- 
erally siibsides  within  two  or  three 
(lays.  Fever  appears  more  or  less  fre- 
quently and  epididymitis  occasionally. 
The  postoperative  period  is  nearly 
three  weeks  and  the  after-treatment  of 
these  cases  is  as  iinporlnnt  as  the  opcr- 
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ation  itself.  The  patient  should  not  be 
allowed  to  pass  from  observation  until 
the  urine  is  clear  and  all  symptoms  of 
irritation  have  passed,  and,  if  possible, 
the  bladder  should  be  explored  with  the 
eystoscope.  Among  the  complications 
which  follow  the  operation  incontinence 
of  urine  must  be  mentioned.  It  occurred 
in  2  cases  out  of  the  writer's  36.  Sixty 
per  cent,  have  discontinued  the  use  of 
the  catheter;  20  per  cent,  have  an  in- 
creased amount  of  spontaneous  urina- 
tion and  are  able  to  reduce  the  use  of 
the  catheter  from  one-half  to  only  that 
which  is  required  for  occasional  treat- 
ment ;  20  per  cent,  received  no  benefit, 
or,  if  any,  but  very  little.  The  largest 
percentage  of  cures  was  among  the  pa- 
tients wholly  dependent  upon  the  cath- 
eter. Bangs  (Med.  Record,  Mar.  9, 
1901). 

Results  personally  obtained  in  161 
operations  for  the  relief  of  senile  hyper- 
trophy of  the  prostate  gland  suggest 
the  following  conclusions:  — 

Success  following  the  Bottini  opera- 
tion depends  on  having  perfect  instru- 
ments, a  good  battery,  the  necessary 
skill,  and  the  employment  of  a  proper 
technique.  In  suitable  cases  the  Bottini 
is  the  safest  and  best  radical  operation 
thus  far  advised  for  the  relief  of  pro- 
static hypertrophy.  It  is  often  very 
efKcacious  in  advanced  cases  of  obstruc- 
tion as  a  palliative  measure,  rendering 
catheterism  easy  and  painless,  relieving 
spasm,  lessening  the  tendency  to  con- 
stipation, and  improving  the  general 
health.  It  is  of  especial  service  in  tlic 
beginning  of  obstructive  symptoms  due 
to  hypertrophy  of  the  prostate  gland, 
and  may  be  regarded  as  a  means  of  pre- 
venting catheter  life.  It  is  indicated  in 
all  forms  of  hypertrophy  except  where 
there  Is  a  valvular  formation,  or  where 
there  is  an  enormous  overgrowth  of  the 
three  lobes  associated  with  tumor  for- 
mation, giving  rise  to  a  pouch,  bolli 
above  and  below  the  prostate  gland. 
Where  the  bladder  is  hopelessly  dam- 
aged, together  with  a  general  atherom- 
atous condition  of  the  blood-vessels, 
associated  with  polyuria,  results  are 
negative.  Pyelitis  is  not  a  contra-indi- 
cation  to  a  resort  to  the  operation.    The 


character  of  the  prostatic  growth  has 
no  bearing  on  the  results  of  the  opera- 
tion. 

The  ligation  of  the  internal  arteries 
for   the   relief    of   hypertrophy    of    the 
prostate    gland,    first    recommended    by 
Bier,  has  been  tried  by  several  surgeons 
with    very    unfavorable    results.      The 
benefit   derived    from    the    operation   is 
slight,   and   the   mortality   higher   than 
that     following    prostatectomy.      Thus 
far,  the  results  derived  from  angioneu- 
rectomy    have    been    negative.      Orville 
Horwitz    (Phila.   Med.   Jour.,   June   22, 
1901). 
Cystotomy,  either  perineal  or  supra- 
pubic, may  be  carried  out  either  with  the 
view  of  temporary  drainage  or  of  estab- 
lishing a  permanent  new  channel  for  the 
escape  of  the  urine.    In  the  former  case 
the  physiological  rest  which  the  opera- 
tion affords  results  in  sufficient  relief  of 
prostatic  congestion  to  permit  the  urine 
to  flow  through  the  normal  channel.    If 
the   urethral   flow   cannot   be   re-estab- 
lished, a  tube  may  be  inserted  into  the 
bladder  for  permanent  drainage.     Sev- 
eral  forms    of   these   tubes   have   been 
devised.     The  operation  is  only  to  be 
recommended  in  cases  in  which  the  ure- 
thra is   absolutely   obstructed   and   the 
patient    rejects    vasectomy    and    castra- 
tion.    The   annoyance   of  wearing  the 
permanent  tube,  the  irritation  of  the  sur- 
rounding skin,  and  the  continual  soiling 
of  the  clothing  render  the  patient's  life 
anything  but  happy. 

Suprapubic  cystostomy  for  prostatic 
enlargement  is  recommended:  1.  In 
those  cases  of  enlarged  prostate  in  which 
there  is  a  mechanical  and  more  or  less 
insurmountable  difficulty  in  urinating, 
and  in  which  catheter-life  is  impossible, 
from  whatever  cause.  2.  In  cases  in 
W'hich  septic  infection  is  the  prominent 
feature,  and  is  the  source  of  danger  to 
the  patient,  where  cystitis  persists  in 
spite  of  skillful  catheterization  and  irri- 
gation of  the  bladder.  Tlie  mortality  de- 
pends, not  upon  the  operation  per  se,  but 
upon  the  conditions  for  which  it  is  per- 
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formed.    Tlie  state  of  the  kidneys  bears 
about  the  same  relation  to  the  mortality 
in  operations  on  the  bladder  as  the  state 
of  the  intestine  in  operations  for  stran- 
gulated hernia.    Poncct  (Lyon  Med.,  Xo. 
32,  Aug.  7,  '9S). 
Prostatectomy  must  alwaj's  be   re- 
garded as  a  foriuidable  operation.    There 
are  rare  cases  in  which  a  pedunculated 
growth  of  the  middle  lobe  or  a  more  or 
less  circumscribed  enlargement  of  one 
portion  of  the  prostate  may  be  easily  and 
safely    removed    through    a    suprapubic 
opening.      The   removal    of   the    entire 
gland  either  suprapubically  or   by   the 
■combined  suprapubic  and  perineal  meth- 
ods is  often  a  slow  and  tedious  procedure 
and  one  which  is  usually  attended  with 
severe  hjemorrhage.     The  class  of  cases 
in  which  this  operation  may  be  recom- 
mended includes  those  who  are  still  com- 
paratively young  and  active,  whose  pros- 
tates are  of  the  harder  variety,  and  in 
■whom   castration   is   not   to   be   recom- 
mended for  sentimental  reasons,  or  be- 
cause of  the  age  of  the  patient. 

In  operating  for  the  radical  treatment 
of  prostatic  hypertrophy  the  patient  is 
placed  flat  on  liis  back;  the  bladder  is 
carefully  washed  out,  and  then  left  mod- 
erately distended,  to  the  extent  of  from 
eight  to  twelve  ounces.  Then  the  blad- 
der i.s  opened  suprapubically.  The  fore- 
finger of  the  left  liand  is  now  introduced 
into  the  bladder,  the  location  and  extent 
of  tlie  prostatic  obstruction  are  deter- 
mined, and  the  vesical  opening  of  the  ure- 
thra is  located.  In  the  right  hand  is 
grasped  a  pair  of  serrated-edged  scissors 
with  a  long  handle.  These  scissors  are 
slipped  along  the  left  forefinger  to  the 
urethral  opening,  and  are  made  to  cut 
through  the  bladder-wall  in  that  region. 
The  cut  extends  from  the  lower  margin  of 
the  internal  vesical  opening  of  the  ure- 
thra backward  for  an  inch  to  an  inch  and 
one-half. 

Then  one  of  the  forefingers  is  slipped 
through  the  vesical  hole  made  by  the 
serrated  scissors,  while  at  the  same  time 
the   fist  of  tlie   other   hand   makes   firm 


counter-pressure  against  the  perineum. 
By  means  of  this  counter-pressure  the 
prostatic  growth  is  brought  well  into  the 
reach  of  the  forefinger,  which  is  employed 
all  this  time  in  enucleating  the  prostatic 
obstruction,  en  masse  or  piece  by  piece. 
Enucleation  should  not  be  desisted  from 
until  all  the  lateral  and  median  hyper- 
trophies, as  well  as  all  hypertrophies 
along  the  line  of  the  prostatic  urethra, 
have  been  removed. 

A  perineal  section  is  then  made,  and  a 
large-sized  (No.  20  American)  soft-rubber 
tube  is  passed  through  the  perineal  cut, 
and  the  cut  through  which  the  prostate 
was  enucleated,  into  the  bladder.  After 
this,  hot-water  irrigation  is  employed  for 
some  minutes,  to  wash  out  blood-clots 
and  to  stop  oozing.  Then  the  suprapubic 
wound  is  closed  by  a  deep  layer  of  catgut 
sutures,  which  include  the  bladder-wall, 
and  by  a  more  superficial  layer  of  silk- 
worm-gut (Florentine)  sutures.  About 
in  the  middle  of  the  cut  the  catgut  stitch 
is  omitted  and  a  deep  Florentine-gut  su- 
ture is  taken,  which  includes  the  vesical 
wall  and  the  wliole  e.\;tent  of  the  lateral 
abdominal  wall.  This  suture  is  not  tied 
at  the  time  of  operation,  thus  allowing 
a  rubber  suprapubic  drainage-tube  to  re- 
main temporarily  in  position.  At  the 
end  of  four  or  five  days  this  suprapubic 
drain  may  in  most  instances  be  removed ; 
then  this  ligature  can  be  tied.  It  is  best 
not  to  remove  the.se  Florentine  sutures 
till  after  the  jiatient  is  up  and  about. 
One  should  avoid  operating  on  individ- 
uals in  whom  the  large  surface  arteries 
are  felt  to  be  atheromatous  except  for  the 
relief  of  suffering,  since  the  chance  is 
against  their  recovery.  Fuller  (Med. 
Record,  Nov.  19,  '98). 

In  obstructive  prostatic  enlargement, 
perineal  prostatectomy,  combined  with 
suprapubic  cystotomy  with  perineal 
drainage,  as  devised  by  Alexander,  is  the 
best  method  so  far  practiced.  The  peri- 
neal wound  is  dressed,  as  is  usual,  after 
perineal  section.  The  after-treatment 
consists  in  daily  washing  the  bladder,  the 
fluid  being  injected  into  the  suprapubic 
tube.  The  suprapubic  tube  is  removed  on 
the  fourth  day  and  the  lower  tube  three 
days  later,  after  which  the  bladder  is 
washed  Iiy  a  catlieler  passed  through  the 
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perineum.  A  full-sized  sound  is  passed  at 
the  end  of  the  second  week,  and  every  five 
days  until  the  perineal  opening  closes. 
Both  wounds  have  usually  healed  in  the 
course  of  five  weeks.  If  prostatectomy 
be  resorted  to  earlier  in  the  disease,  while 
the  patient's  general  condition  is  still 
good  and  while  the  bladder  is  not  yet  in- 
fected, and  the  ureters  and  the  kidneys 
are  still  in  a  healthy  condition,  the  mor- 
tality from  the  operation  will  be  very 
considerably  diminished ;  and  a  prostate 
thus  successfully  operated  upon  may  be 
practically  relieved  or  entirely  cured  of 
this  most  baneful  disease.  Parker  Syms 
(Annals  of  Surg.,  Mar.,  '90). 

The  time  to  resort  to  operative  meas- 
ures is  just  as  soon  as  palliative  treat- 
ment, carefully  exeeutea  by  competent 
hands,  has  failed  to  give  relief.  Com- 
plete prostatectomy  is  always  the  opera- 
tion of  choice,  because  it  is  the  only 
operative  procedure  which  cures  or  gives 
uniformly  good  results,  when  success- 
fully performed  in  proper  cases.  The 
best  time  for  its  performance  is  just  as 
soon  as  palliative  efl'ects  have  failed  or 
are  manifestly  impossible  of  execution 
and  before  secondary  changes  in  tlie 
bladder  and  kidneys,  due  to  long-con- 
tinued obstruction,  have  taken  place. 
Paul  Thorndike  (Boston  Med.  and  Surg. 
Jour.,  Aug.  28,  1902). 

Tuberculosis  of  the  Prostate. 

Symptoms. — Perhaps  one-third  of  the 
cases  are  either  entirely  free  from  symp- 
toms or  have  so  little  inconvenience  that 
the  disease  is  unsuspected.  In  the 
milder  forms  of  the  ai?ection  there  is 
slight  irritation  of  the  bladder,  as  evi- 
denced by  some  frequency  of  itrination, 
which  may  be  attended  with  burning 
pain.  There  is  a  feeling  of  fullness  or 
weight  in  the  perinevtm,  there  may  be  a 
muco-purulent  discharge  from  the  ure- 
thra, and  a  similar  sediment  in  the  urine. 
Hsematuria  is  also  frequently  observed. 
The  disease  usually  occurs  in  anamic 
persons  who  have  tubercular  foci  else- 
where. It  is  met  with  chiefly  between 
the  twentieth  and  forty-fifth  year. 


Diagnosis. — A  number  of  writers  have 
referred  to  the  similarity  between  the 
symptoms  of  prostatic  tuberculosis  and 
of  vesical  calculi.  A  consideration  of  the 
symptoms  and  careful  exploration  by  the 
sound  will  serve  to  make  the  distinction. 
The  presence  of  tubercular  deposits  in 
other  portions  of  the  body  will  always 
be  an  element  to  excite  the  suspicion  of 
the  physician  and  the  finding  of  tubercle 
bacilli  in  the  urine  would  be  conclusive. 
Guyon  states  that  the  most  careful  ex- 
amination fails  to  detect  the  bacilli  in 
50  per  cent,  of  the  cases.  Digital  exami- 
nation per  rectum  might  show  some  local 
enlargement. 

Etiology. — This  disease  is  believed  to 
be  invariably  secondary  to  deposits  else- 
where in  the  genito-urinary  tract.  The 
disease  is  usually  manifested  by  circum- 
scribed collections  of  cheesy  material  or 
by  abscesses. 

Treatment.  —  The  disease  can  be,  to 
some  extent,  guarded  against  if  those 
who  have  a  tubercular  tendency  avoid  all 
influences  that  would  tend  to  cause  con- 
gestion or  inflammation  of  the  prostate. 
The  treatment  is  chiefly  constitutional 
unless  the  local  trouble  demands  opera- 
tive interference.  It  is  proper  to  delay 
the  latter  as  long  as  possible  on  account 
of  the  part  not  being  very  accessible  and 
also  because  it  is  apt  to  be  a  part  of  a 
general  process.  Hill  and  others  have 
injected  iodoform  and  other  substances 
into  the  bladder  frequently  with  bene- 
ficial results.  Hill's  formula  is  as  fol- 
lows:— 

I^   Iodoform,  2  parts. 

Mucilage  of  gum  arable,  4  parts. 
Glycerin,  2  parts. 
Water,  20  parts. 

After  washing  out  the  bladder  a 
drachm  of  this  mixture  is  introduced. 
This  may  be  repeated  every  second  or 


UKIXARY  SVSTE.M.     TUMOKS  OF  PROSTATE.     PROSTATIC  CALCULI. 


■1(51 


third  da}',  depending  upon  how  well  it 
is  borne. 

In  the  treatment  of  tuberculous  eases 
of  the  prostate  the  bladder  should  never 
be   washed   out,  as   the  case   progresses 
much  more  rapidly  if  this  is  done.     E. 
Hurry  Fenwick    (Brit.  lied.  Jour.,  Feb. 
IS,  '99). 
The  question   of   operation   will   fre- 
quently come  up  in  cases  of  tubercular 
deposits  in  the  prostate.     In  a  general 
way  it  may  be  stated  that,  if  the  general 
health  of  the  individual  is  good  and  if 
the  tubercular  process  does  not  yield  to 
any    form    of    palliative   treatment,    an 
operation  is  indicated.     The  gland  may 
be  approached  from  the  perineum  and 
any  diseased  area  thoroughly  curetted, 
or  it  may  be  exposed  by  suprapubic  cys- 
totomy.    If,  however,  the  patient  has 
deposits    elsewhere    in    the    body   suffi- 
ciently pronounced  to  give  rise  to  phys- 
ical signs  and  if  the  general  health  be 
poor,  operative  treatment  is  not  to  be 
recommended. 

Tumors  of  the  Prostate. 
Cysts  of  the  prostate  have  been  re- 
corded, but  they  are  of  such  rare  occur- 
rence that  they  are  to  be  considered 
surgical  curiosities.  The  forms  that  have 
been  described  are  hydrops  of  the  sem- 
inal vesicles,  dermoids,  and  echinococcic 
cysts.  These  almost  invariably  cause  re- 
tention of  urine  after  they  have  reached 
a  sufficient  size  to  occlude  the  urethra  by 
pressure.  Upon  examination  by  the  rec- 
tum a  fluctuating  swelling  may  be  de- 
tected. They  are  treated  either  by  as- 
piration of  the  fluid,  or  by  incision  and 
drainage. 

Carcinoma. — Carcinoma  of  tlie  pros- 
tate is  also  a  rare  affection.  It  occurs 
in  two  forms:  a  slowly-growing,  circum- 
scribed tumor,  limited  to  the  gland  itself, 
and  a  diffuse  infiltration  of  the  prostate 
and  base  of  the  bladder  which  develops 
rather  rapidly. 


The  symptoms  of  carcinoma  of  the 
prostate  are  those  of  obstruction  from 
hypertrophy,  except  that  they  run  a 
more  rapid  course.  Carcinoma  gives  rise 
to  more  pain,  however,  than  does  senile 
enlargement,  and  as  soon  as  ulceration 
occurs  there  is  hematuria.  Carcinoma 
of  the  prostate  is  exceedingly  hard  to  the 
touch,  and  the  inguiual  mesenteric  and 
retroperitoneal  glands  are  occasionally 
affected.  The  most  prominent  features 
are  the  hardness  of  the  prostate,  the  se- 
verity of  the  pain  and  its  wide  distribu- 
tion, and  the  rapid  course,  with  the  de- 
velopment of  cachexia.  The  cystoseope 
may  be  of  assistance  in  reaching  a  con- 
clusion. 

Treatment.  —  The  treatment  of  car- 
cinoma of  the  prostate  is  chiefly  pallia- 
tive. The  different  indications  are  to  be 
met  as  they  arise.  Excessive  pain  must 
be  met  by  morphine  internally  or  by  sup- 
pository. Operations  for  the  removal  of 
a  prostate  in  malignant  disease  have 
either  proved  fatal  at  the  time  from  the 
operation  or  have  had  an  early  recur- 
rence. 

Sarcoma.  —  Sarcoma  of  the  prostate 
usually  occurs  in  early  life.  The  com- 
mon s}Tnptoms  are  dysuria,  retention, 
hypogastric  and  perineal  pain,  and  the 
presence  of  a  tumor.  Blood  is  usually 
present  in  the  urine.  This  disease  runs 
a  more  rapid  course  than  any  other  affec- 
tion of  the  prostate. 

Treatment. — The  treatment  in  ihi? 
condition  must  also  be  symptomatic  and 
palliative.  An  operation  would  be 
proper  only  in  the  most  exceptional  case. 
It  is  needless  to  say  that  the  prognosis 
is  absolutely  unfavorable. 

Prostatic  Calculi. — These  are  of  two 
kinds:  those  formed  in  the  kidney  or 
bladder  and  lodging  in  the  prostatic 
sinus  and  those  which  form  in  the  gland 
itself.     They  vary  in  size  from  a  pin's 
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head   to   a   nut.     They   may  be   either 
single  or  multiple. 

The  symptoms  are  those  of  inflamma- 
tion of  the  neck  of  the  bladder;  occa- 
sionally the  passage  of  urine  is  interfered 
with. 

The  diagnosis  is  usually  made  by  pass- 
ing a  metal  instrument,  which  imparts 
a  grating  sensation  to  the  hand  as  it 
passes  over  the  calculus. 

Prostatic  calculi  may  give  rise  to  a 
mucoid  or  muco-purulent  discharge.  The 
stones  may  vary  in  number  from  one  or 
two  up  to  twenty-five  or  thirty  or  even 
more.  They  are  most  usually  composed 
of  phosphate  of  lime,  but  sometimes  con- 
sist of  carbonate  of  lime.  They  are  of 
gray  color,  smooth,  hard,  roughly  tri- 
angular in  appearance,  and  perchance 
facetted. 

Their  presence  in  the  prostate  causes 
fullness,  bearing-down  pain,  frequency  of 
micturition,  and  discharge.  They  may  set 
up   retention   of  urine  through   causing 
swelling  or  from  their  size  by  impaction. 
Sometimes  they  can  be  felt  by  the  finger 
per  rectum.    The  introduction  of  a  steel 
sound,  if  they  are  not  imbedded  in  the 
substance   of   the   prostate,   will   reveal 
their  presence.    They  may  be  felt  just  as 
the  beak   of  the   instrument  is  passing 
into  the  bladder;    or  when  the  sound  is 
in  the  bladder,  if  one  presses  the  peri- 
neum on  to  the  instrument,  they  will  be 
felt  to  grate  against  it.    Campbell  Will- 
iams (Clin.  Jour.,  June  9,  '97). 
Treatment. — A  small  calculus  in  the 
urethra  may  sometimes  be  removed  by 
means  of  appropriate  forceps;  when  this 
is  impossible  a  median  perineal  urethrot- 
omy will  be  necessary. 

Polyps  of  the  Prostatic  Urethra.— 
Polyps  of  the  prostatic  urethra  are  very 
rarely  met  with.  The  most  constant 
symptom  is  haemorrhage  from  the  ure- 
thra. There  may  or  may  not  be  diffi- 
culty in  urination  and  in  catheterization. 
The  treatment  is  operative.  The  growth 
is  removed  through  a  median  perineal 
incision. 


Urethral,  Urinary,  or  Catheter  Fever. 

It  not  infrequently  happens  that  a  pa- 
tient will  have  a  chilly  sensation  or  a 
very  slight  chill  after  an  instrument  has 
been  jjassed  into  the  bladder,  especially 
at  the  time  of  the  next  urination.  This 
is  not  followed  by  the  hot  stage  or  the 
sweat,  and  there  is  no  elevation  of  tem- 
perature. The  phenomenon  is  supposed 
to  be  of  reflex  origin,  and  does  not  con- 
stitute urethral  fever.  It  is  of  no  sig- 
nificance and  requires  no  treatment. 

In   rare  instances  after  instrumenta- 
tion of  the  urethra  the  patient  will  be 
seized  with  a  severe  chill,  which  is  fol- 
lowed by  fever  and  sweat.     There  may 
be  but  a  single  paroxysm,  in  which  case 
the    patient's    condition    will    have    re- 
turned   to    normal    in    from    a    few    to 
twenty-four  hours.     In  other  cases  the 
chill,  fever,  and  sweat  recur  at  irregular 
intervals.     The  former  is  probably  due 
to  the  absorption  of  a  minute  dose  of 
poison   through   a  fresh  wound   of  the 
urethra  caused  by  the  instrumentation. 
The  latter  is  undoubtedly  a  genuine  sep- 
tic infection.     The  micro-organisms  or 
their  toxins  are  absorbed  through  the 
urethral  lesion,  and  produce  either  a  sep- 
ticaemia or  pyaemia  of  the  gravest  type. 
Urinary  rigors  are  regarded  as  a  form 
of  septic  poisoning  due  mainly,  if  not  en- 
tirely, to  the  bacillus  coli.    The  presence 
of  the  bacillus  can  be  demonstrated  in 
the  vast  majority  of  cases.    It  is  certainly 
capable  of  producing  toxins  of  sufficient 
virulence   even   when   the  dose   is  infin- 
itesimally    small.     Everything   that   fa- 
vors absorption  increases  the  likelihood 
of  rigors.     Conversely,  everything   that 
checks  it  tends  to  prevent  them.     It  is 
an  error  to  speak  of  rigors  like  these  by 
the  name  of  urinary  fever:    fever  due  to 
reabsorption  of  some  of  the  constituents 
of  the  urine.    It  overlooks  the  true  cause, 
gives  an  entirely  wrong  impression,  and, 
what  is  much  more  important,  leads  to  a 
wrong  method  of  treatment.    C.  Mansell 
Moullin  (Lancet,  Dec.  18,  '97). 
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Patients  who  have  suffered  for  a  long 
time  with  stricture  of  the  urethra  and 
whose  kidnej's  have  become  infected  sec- 
ondarily seem  to  be  especially  predis- 
posed to  this  accident.  The  extreme 
gravity  of  the  severer  forms  of  urethral 
fever  should  constantly  be  borne  in  mind 
and  every  effort  should  be  made  to  pre- 
vent its  occurrence. 

The  treatment  should  be  prophylactic, 
inasmuch  as  we  are  helpless  in  the  pres- 
ence of  a  fully-developed  case  of  the  se- 
verer forms.  The  most  rigid  antisepsis 
in  urethral  instrumentation  and  the  in- 
ternal administration  of  one  of  the  uri- 
nary antiseptics  will  usually  prevent 
urethral  fever. 

Free  division  of  a  stricture  often  puts 
an  end  to  the  rigors  that  occur  when  a 
catlietcr  is  passed,  because  removal  of  the 
obstruction  does  away  to  a  large  extent 
with  the  increased  pressure  when  mic- 
turition takes  place.  Tying  in  a  catheter 
])revents  rigors  for  the  same  reason.  If 
micturition  is  delayed  for  some  hours 
after  a  stricture  has  been  divided  there  is 
much  less  risk  of  a  rigor  than  if  urine 
is  passed  immediately.  For  the  same 
reason  rigors  that  occur  on  the  second  or 
third  day  are  generally  less  severe  and 
often  need  some  additional  cause,  such  as 
a  sudden  chill,  to  start  them. 

The  strongest  argument  in  favor  of  the 
septic  origin  of  these  rigors  is  the  fact 
that  they  can  be  prevented  by  adopting 
suitable  antiseptic  measures.  The  first 
essential  is  to  clear  out  the  intestinal 
canal  thoroughly. 

For  some  days  beforehand  the  patient 
should  be  given  2  or  3  grains  of  salol  six 
or  eight  times  in  the  twenty-four  hours. 
If  the  urine  is  alkaline  from  the  presence 
of  a  fixed  alkali  bcnzonaphthol  is  to  be 
preferred,  given  in  cachets.  Three  days 
before  operation  the  patient  should  be 
given  a  calomel  purge  and  an  efTerves- 
cing  draught,  and  again  the  night  before. 
The  patient  should  be  very  warmly 
clad  for  the  operation.  Immediately  be- 
fore the  operation  the  glans  penis,  pre- 
puce, and  meatus  should  be  thoroughly 
Hashed   wilh   soap  and   water   and    then 


with  corrosive-sublimate  solution  (1  in 
1000).  The  urethra  must  be  cleansed  as 
perfectly  as  it  can  be  with  a  boric-acid 
douche  and  a  catheter  that  admits  of  a 
return-current  along  the  walls. 

The  instruments  should  be  sterilized 
and  kept  from  contamination  by  wrap- 
ping them  in  a  carbolized  towel.  At  the 
end  of  the  operation  the  bladder  should 
be  emptied  by  means  of  a  catheter  and 
two  drachms  of  a  2-per-cent.  solution  of 
nitrate  of  silver  injected  into  the  deep 
part  of  the  urethra  and  on  to  the  face 
of  the  stricture  and  left  there. 

Micturition  should  be  postponed  for  as 
long  as  possible  after  the  operation.  C. 
Mansell  Moullin  (Lancet,  Dec.  18,  '97). 

If  the  disease  has  already  become  es- 
tablished, the  indication  for  the  use  of 
some  remedy  to  render  the  urine  sterile 
is  imperative.  Boric  acid  and  salol  have 
each  been  extensively  used  for  this  pur- 
pose. Ten  grains  of  either  may  be  ad- 
ministered four  times  a  day.  Recently 
urotropin  and  cystogen  have  been  em- 
ployed extensively,  and  apparently  with 
very  satisfactory  results.  The  dose  of 
each  is  20  to  30  grains  in  twenty-four 
hours.  The  urethra  and  bladder  should 
be  thoroughly  irrigated  at  frequent  in- 
tervals with  an  antiseptic  solution.  One 
of  the  most  efficient  is  potassium  ]ier- 
manganate,  1-5000  to  1-2000.  If  ab- 
sorption seems  progressive  in  spite  of 
these  measures,  it  may  be  necessarv  to 
perform  an  external  perineal  urethrot- 
omy for  better  drainage. 

Urotropin  is  of  value  as  an  antiseiitic 
for  the  urinary  channels.  Urinary  anti- 
septics should  be  used  for  several  days 
before  operation  upon  the  urinary  tract. 
Urotropin  has  a  lasting  efTect,  15  grains 
often  extending  its  influence  over  a  period 
of  twenty-four  hours.  Nicolaicr  found 
that  urine  containing  this  substance 
could  be  kept  for  months  without  decom- 
position. It  increases  the  acidity  of  the 
urine,  and  therefore  in  subacute  cases 
must  be  employed  cautiously  or  else  com- 
bined with  an  alkali  to  prevent  vesical 
irritation. 
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The  dose  of  urotropin  ranges  from  15 
to  90  grains  in  twenty-four  hours,  it  sel- 
dom being  necessary  to  employ  a  larger 
daily  amount  than  20  grains  in  order 
to  obtain  its  antiseptic  effects.  This 
amount  may  be  taken  at  a  single  dose 
in  the  morning  dissolved  in  water,  or  may 
be  given  in  divided  portions  during  the 
day  either  in  solution  or  in  capsules. 
The  most  satisfactory  results  are  reached 
by  the  administration  of  four  5-grain  cap- 
sules each  day,  the  last  dose  being  taken 
late  at  night  and  each  being  followed  by 
a  copious  draught  of  water.  A.  R.  Elliott 
(No.  Amer.  Pract.,  Oct.,  '97). 

The  conclusions  regarding  urotropin 
from  personal  observations  and  others 
are  as  follow:  — 

1.  Urotropin  produces  no  untoward 
symptoms  when  administered  in  amounts 
of  30  grains  per  diem. 

2.  It  renders  an  alkaline  urine  acid,  no 
matter  what  the  cause  may  be. 

3.  It  inhibits  the  development  of  the 
micro-organisms  of  ammoniacal  cystitis, 
and  in  this  way  clears  up  cloudy  urine. 

4.  It  is  indicated  as  a  preparatory  dis- 
infectant in  operations  on  the  urinary 
tract;  in  pyelitis,  cystitis,  and  other  in- 
flammations of  the  urinary  tract,  irre- 
spective of  their  cause,  and  in  other  con- 
ditions tending  to  the  formation  of  uri- 
nary calculi.  E.  W.  Wilcox  (Med.  News, 
Nov.  12,  '98). 

Permanent  sound  drainage  is  indicated 
in  all  cases  of  urinary  infection  and 
hsemorrhage  from  the  urethra,  whether 
prostatic  or  penile.  A  metallic,  gum- 
elastic,  or  silk-web  catheter  is  fastened 
and  kept  in  the  urethra;  permanent 
drainage  is  thus  secured  for  as  long  or  as 
short  a  time  as  may  appear  necessary. 
The  catheter  should  not  be  removed  until 
the  temperature  has  fallen  to  99  degrees 
at  night  and  the  tongue  has  cleared.  F. 
Guyon  (La  Presse  Med.,  May  5,  1900). 

The  constitutional  treatment  is  also 
important.  The  patient  will  require  a 
nourishing  diet.  Three  pints  of  milk 
per  day  will  not  be  too  much,  and  3  to 
6  eggs  should  be  given,  either  with  the 
milk  or  separately.  Stimulants  must  be 
administered    freely.      Half   a    pint    of 


whisky  or  brandy  or  even  more  may  be 
given,  with  advantage,  in  twenty-four 
hours,  the  amount  being  determined  by 
the  effect.  Full  doses  of  strychnine 
should  be  given,  and  digitalis  may  be 
added  if  there  is  any  evidence  of  en- 
feebled circulation.  Careful  attention 
must  be  paid  to  the  functions  of  the  kid- 
neys and  bowels. 

Injuries  and  Diseases  of  the  Bladder. 

Exstrophy  of  the  Bladder.  —  Ex- 
strophy, or  absence  of  the  anterior  wall 
of  the  bladder,  is  a  congenital  defect  oc- 
casionally met  with.  It  results  from  the 
failure  of  the  lateral  portions  of  the  uro- 
genital cleft  to  unite.  It  is  most  fre- 
quently observed  in  male  children,  and  is 
accompanied  by  absence  of  the  roof  of 
the  urethra  (epispadia)  and  by  a  defect 
in  the  anterior  abdominal  wall  in  front 
of  the  bladder,  so  that  the  mucous  sur- 
face of  the  posterior  wall  of  the  bladder 
protrudes  in  the  hypogastric  and  pubie 
regions.  The  ureteral  orifices  can 
usually  be  found  by  careful  inspection. 
Subjects  of  this  deformity  are  usually 
poorly  developed  and  are  apt  to  have 
other  defects  also.  In  some  cases  the 
scrotum  is  cleft,  so  that  the  external 
genitals  of  a  male  child  may  resemble 
somewhat  those  of  a  female.  The  testes 
are  occasionally  undevelopd,  and  may  or 
may  not  occupy  their  proper  position  in 
the  scrotum.  Inguinal  hernias  are  com- 
mon. The  constant  contact  of  the  urine 
with  the  surrounding  skin  gives  rise  to 
a  troublesome  eczematous  condition. 

The  palliative  treatment  consists  in 
the  application  of  some  form  of  urinal 
to  collect  the  urine  or  of  other  means  to 
keep  the  patient  as  dry  as  possible.  The 
surrounding  skin  should  be  frequently 
bathed,  and,  if  irritated,  zinc  ointment 
should  be  applied. 

The  radical  treatment  consists  in  some 
form   of  plastic   operation,  intended   to 
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close  in  the  bladder  sufficiently  to  en- 
able the  urine  to  be  caught  in  a  suitable 
urinal.  Of  the  various  operative  proced- 
ures, Wood's  method  is  that  usually 
recommended.  In  suitable  cases  it  is  ad- 
visable to  free  the  edges  of  the  bladder 
and  unite  them  by  sutures,  leaving  an 
opening  below  for  the  escape  of  urine. 
A  few  writers  advise  the  transplantation 
of  the  ureters  into  the  rectum.  This  is, 
however,  a  very  serious  operation,  and 
one  that  has  not  yet  been  performed  with 
sufficient  frequency  to  establish  its  claim 
to  a  permanent  place  among  legitimate 
operative  procedures. 

Wood's  operation  is  performed  by  tak- 
ing a  flap  of  sufficient  length  and  width, 
from  the  anterior  wall  of  the  abdomen, 
to  cover  in  the  extroverted  border  of  the 
bladder,  and  the  flap  is  folded  over  the 
protrusion  so  that  the  skin  is  next  to  the 
mucous  membrane  and  the  raw  surface 
outward.  Two  rounded  lateral  flaps  with 
the  attached  portion  corresponding  to 
the  base  of  the  scrotum  and  inguinal  re- 
gion on  either  side  are  next  made.  The 
inner  end  of  each  incision  is  continued 
along  the  corresponding  side  of  the  ure- 
thral groove  for  one-half  its  length. 
These  flaps  should  be  large  enough  and 
so  fashioned  as  to  meet  in  the  middle 
line  over  the  inverted  middle  flaps  in 
their  new  positions.  The  middle  flap  is 
turned  downward  so  that  the  skin  covers 
in  the  bladder,  and  the  free  margin 
sutured  to  the  incisions  on  either  side 
of  the  roof  of  the  penis.  The  lateral 
flaps  are  then  brought  together  in  the 
middle  line  overlying  the  first  flap  and 
sutured.  The  raw  surfaces  from  which 
the  flaps  were  taken  are  then  drawn  to- 
gether as  far  as  possible,  using  either 
sutures  or  harelip-pins. 

The  epispadic  condition  remains  to  be 
remedied  by  operation  at  a  later  period. 
After  personal  operation  for  extrover- 
sion  of   the   bladder   there  is   less   risk 
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of  septic  infection  spreading  from  the 
bowel  up  to  the  kidney  than  there  exists 
from  the  decomposition  of  urine  and 
ulceration  of  mucous  membrane,  which  so 
frequently  complicate  extroversion  of  the 
bladder.  In  the  performance  of  the  op- 
eration an  elliptical  portion  of  the  vesical 
mucous  membrane  at  the  point  of  en- 
trance of  the  ureters  into  the  bladder, 
along  with  the  nutrient  vessels  of  the 
ureters,  are  to  be  carefully  separated  and 
to  be  inserted  along  with  the  ureters  into 
the  opening  made  in  the  sigmoid  flexure. 
Maydl  {Wiener  med.  Woch.,  '96). 

Of  all  the  radical  methods  which  in- 
volve an  incision  of  the  bladder  and  a 
transplantation  of  the  ureters  to  the  rec- 
tum, Maydl's  operation  is  by  far  the  most 
complete,  rational,  and  satisfactory  from 
the  technical  point  of  view;  Maydl's  op- 
eration offers  the  best  conditions  for  the 
complete  correction  of  the  associate  epi- 
spadias; it  should  not  be  applied  indis- 
criminately to  all  cases,  but  only  to  those 
patients  whose  general  condition  is  such 
as  to  warrant  a  long,  tedious  operation 
likely  to  be  attended  by  serious  shock 
and  whose  eliminating  organs,  especially 
the  kidneys,  are  normal  and  capable  of 
effective  elimination.  Rudolph  Matas 
(Phila.  Med.  Jour.,  June  10,  '99). 

Kupture  of  the  Bladder. — Rupture  of 
the  bladder  is  usually  the  result  of  trau- 
matism. The  common  causes  are  a  for- 
cible blow  in  the  hypogastrium  and  fract- 
ure of  the  pelvis  when  the  bladder  is 
full.  Rupture  from  overdistension  is  an 
accident  of  great  rarity,  and  usually  oc- 
curs in  cases  of  obstruction  due  to  en- 
largement of  the  prostate.  The  tear 
may  involve  that  portion  of  the  bladder- 
wall  covered  by  peritoneum,  in  which 
case  the  lesion  is  said  to  be  intraperi- 
toneal, or,  if  the  portion  of  the  bladder 
involved  is  not  in  relation  with  this 
membrane,  the  lesion  is  described  as  ex- 
traperitoneal. The  intraperitoneal  rupt- 
ures result  from  the  different  forms  of 
traumatism,  excepting  fractures  of  the 
pelvis,  and  constitute  about  four-fifths  of 
tlie  wjiole  number.    The  extraperitoneal 
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cases  are  observed  chiefly  in  fractures  of 
the  pelvis  and  in  rupture  from  overdis- 
tension. 

Statistics  show  that  in  Berlin  in  10,- 
807  surgical  cases  there  were  only  3  rup- 
tured bladders,  and  in  London  in  16,711 
cases  only  2.  In  the  Johns  Hopkins 
Hospital,  among  7000  surgical  cases 
there  have  been  3  ruptured  bladders. 

Ninety  eases  of  extraperitoneal  rup- 
ture of  the  bladder  have  been  personally 
collected;  84  occurred  in  males,  and 
nearly  50  per  cent,  between  the  ages  of 
twenty  and  forty.  Twenty-three  were 
due  to  crushing  by  weight  falling  on  the 
body ;  25  by  being  run  over  by  a  wagon ; 
22  from  falling  from  a  height.  Mitchell 
(Annals  of  Siu-g.,  Feb.,  '98). 

Analysis  of  100  recorded  cases  of  ex- 
traperitoneal rupture  of  the  bladder  oc- 
curring in  association  with  fracture  of 
the  pelvis.  This  injury  is  a  very  rare 
one.  Out  of  142,418  surgical  cases, 
treated  in  three  hospitals  named,  there 
were  only  8  cases  of  rupture  of  the 
bladder.  It  occurs  oftener  now  than 
formerly,  on  account  of  the  greater  fre- 
quency of  accidents  on  railways,  tram- 
ways, and  in  great  engineering  works. 
About  38  per  cent,  of  cases  of  fracture 
of  the  pelvis  are  complicated  by  rupture 
of  the  bladder.  Joiion  (Annales  des  Mai. 
des  Org.  Genito-urin.,  Sept.,  1902). 

The  symptoms  vary  according  to  the 
nature  of  the  accident.  In  cases  of  in- 
traperitoneal rupture  the  patient  will 
display  more  or  less  profound  shock, 
severe  hypogastric  pain,  and  a  desire  to 
urinate.  If  a  catheter  be  introduced 
carefully,  a  little  blood  or  blood-stained 
urine  may  escape  or  nothing  at  all  may 
be  withdrawn.  If  now  a  few  ounces  of 
boric-acid  solution  be  slowly  introduced 
there  will  be  no  return-flow.  This  ob- 
servation is  diagnostic  of  rupture  of  the 
bladder  if  the  manipulations  are  properly 
carried  out.  Symptoms  of  peritonitis 
may  develop  speedily  or  may  be  delayed, 
depending  on  the  condition  of  the  urine. 

Extraperitoneal     ruptures  —  that     is, 


those  involving  the  base  —  are  accom- 
panied by  less  shock,  unless  there  be 
other  injuries,  than  the  intraperitoneal 
variety.  In  cases  of  extraperitoneal 
rupture  the  rent  in  the  bladder  com- 
municates with  cellular  tissue,  but  not 
with  any  cavity;  so  that  the  bladder 
does  not  empty  itself  as  completely  as  in 
the  intraperitoneal  rupture.  The  irrine, 
however,  and  any  boric-acid  solution  that 
is  used  to  irrigate  the  bladder,  will  re- 
turn throrigh  the  catheter  more  or  less 
blood-tinged.  The  escape  of  the  urine 
in  the  tissues  gives  rise  to  a  cellulitis 
which  will  be  manifested  by  pain  and 
fullness  locally  and  by  an  elevation  of 
temperature,  and  the  usual  constitutional 
symptoms  of  a  severe  inflammation. 

Eupture  of  the  bladder  is  always  a 
very  serious  accident.  The  intraperi- 
toneal variety  has  a  much  higher  mor- 
tality than  the  extraperitoneal,  as  would 
be  supposed. 

Of  90  cases  of  extraperitoneal  rupture 
of  the  bladder,  75  died;  i.e.,  83.3  per 
cent.  Fifty-three  of  the  fatal  cases  died 
in  the  first  week — 29  on  the  first  day. 
Eleven  cases  were  operated  on  within 
twenty-four  hours;  4  recovered.  Of  7 
cases  operated  on  between  two  and  five 
days,  none  recovered.  Of  7  cases  oper- 
ated on  within  two  weeks,  5  recovered. 
Injuries  complicated  by  multiple  fracture 
in  42  cases.  The  mortality  of  the  unop- 
erated  cases  was  76.2  per  cent.;  that  of 
the  operative  cases  64.9  per  cent.  Mitch- 
ell (Annals  of  Surg.,  Feb.,  '98). 

Treatment.  —  Intraperitoneal  rupture 
of  the  bladder  should  be  treated  by  im- 
mediate laparotomy,  as  the  condition  is 
otherwise  certainly  fatal  either  from 
peritonitis  or  from  absorption  of  the 
urine,  even  if  sterile.  The  rent  in  the 
bladder  should  be  sewn  up  after  the 
Czerny-Lembert  method  of  intestinal 
suture,  and  the  peritoneal  cavity  irri- 
gated with  normal  salt  solution.  A  cath- 
eter should  be  introduced  and  retained 
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for  a  week  or  ten  days  while  the  wound 
is  healing. 

In  cases  of  intraperitoneal  rupture  of 
the  bladder  the  following  is  considered 
as  the  proper  course  to  pursue :  The  peri- 
toneum should  be  opened  and  the  rent  in 
the  bladder  securely  closed  by  closely 
applied  silk  sutures;  the  abdominal  cav- 
ity is  to  be  irrigated  with  hot  sterilized 
water;  only  the  upper  portion  of  in- 
cision in  its  walls  is  to  be  closed,  the 
lower  end  being  filled  with  a  tamponade 
of  gauze  passed  to  the  bottom  of  the 
pelvis;  the  bladder  should  be  drained  by 
means  of  a  large  flexible  catheter  passed 
through  a  perineal  incision,  and  main- 
tained there  by  any  device  that  fulfills 
the  indication.  C.  K.  Briddon  (Annals 
of  Surg.,  Dec,  '9.5). 

The  treatment  of  vesical  rupture 
should  be  about  as  follows:  Cceliotomy 
is  the  best  method  of  reaching  the  blad- 
der. It  is  best  always  to  suture  the  blad- 
der. The  suturing  of  the  bladder-wall 
and  of  the  peritoneum  should  be  done 
separately.  In  case  peritonitis  has  al- 
ready set  in,  rendering  the  separate  sew- 
ing of  the  tear  of  the  peritoneum  impos- 
sible, a  tampon  should  be  put  into  the 
peritoneal  cavity.  Tlie  after-treatment 
should  consist  in  the  extensive  use  of 
iodoform-gatize  packing.  Fritz  Berndt 
(Archiv  f.  klin.  Chir.,  B.  58,  H.  4,  '99). 

The  treatment  consists  in  immediately 
making  a  free  incision  above  the  pubis, 
exposing    the    rupture,    and    if    possible 
suturing  it.     In  many  cases  it  is  impos- 
sible to  introduce  stitches,  and  all  that 
can   be  done   is   to  drain   the   pouch  of 
Retzius.    A  catheter  should  at  the  same 
time   be   tied   into   the   bladder.     Joiion 
(.\nnales  des  Mai.  des  Org.  Genito-urin., 
Sept.,  1902). 
Extraperitoneal   ruptures   are   treated 
by  the  permanent  catheter;    irrigations 
of  the  bladder  and  careful  examination 
should  be  made  from  day  to  day  for  ap- 
pearances of  e.xtravasation  and  inflamma- 
tion either  in  the  space  of  Retzius  or  in 
the   perineum.      Digital   e.xploration   of 
the  rectum  will  reveal  any  collection  in 
the  pelvis.     Such   evidence  would   call 
for  immediate  and  free  incision. 


Immediate  operation  should  be  per- 
formed in  all  cases  where  a  rupture  of 
the  bladder  is  known  to  exist. 

In  all  intraperitoneal  cases  immediate 
laparotomy  should  be  performed  and  the 
wound  in  the  bladder  sewed  up. 

In  all  cases  where  there  is  any  doubt 
as  to  whetlier  the  rupture  is  extraperi- 
toneal or  intraperitoneal,  immediate  lap- 
arotomy should  be  performed. 

In  all  extraperitoneal  cases  where  there 
is  any  doubt  as  to  the  direction  and  ex- 
tent of  the  extravasation,  laparotomy 
should  be  performed  at  once  for  explora- 
tion and  diagnosis,  and  should  be  fol- 
lowed by  the  operation  appropriate  for 
the  drainage  of  the  case. 

There  remain  only  the  cases  where  the 
rupture  is  known  to  be  extraperitoneal, 
and  where  the  extravasation  is  known  to 
be  limited  to  the  prevesical  space,  as  the 
ones  where  it  is  safe  to  drain  above  or 
below,  or  both,  without  an  investigation 
of  the  bladder  and  its  neighborhood 
through  an  abdominal  incision.  Thorn- 
dike  (Jour.  Cutan.  and  Gen.-Urin.  Dis., 
May,  "99). 

Vesical  Calculus. 

When  certain  of  the  solid  constitu- 
ents of  urine  are  present  in  excess,  a 
portion  is  thrown  out  of  solution  in 
the  form  of  crystals.  AVhen  a  number 
of  these  crystals  become  adherent,  a 
small  calculus  is  formed  around  which^ 
as  a  nucleus,  additions  continue  tO'  be' 
deposited  until  a  stone  of  some  size  is- 
formed.  A  stone  may  form  in  the.- 
bladder  primarily  or  it  may  develop 
around  a  nucleus  which  has  had  its  ori- 
gin in  the  pelvis  of  the  kidney  and  has 
passed  into  the  bladder. 

Vesical  calculi  are  composed  in  the 
order  of  frequency  of  uric  acid,  the 
earthy  phosphates,  and  oxalate  of  lime. 
Stones  composed  of  carbonates,  cystin, 
xanthin,  and  indigo  are  occasionally  met 
with. 

The  great  majority  of  calculi  are  com- 
posed of  uric  acid.    This  form  is  usually 
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oval,  of  moderate  size,  and  bro\Miish  in 
color.  The  surface,  as  a  rule,  is  smooth. 
Uric-acid  calculi  are  met  with  largely 
among  children  of  the  poorer  families, 
and  in  adult  life  chiefly  in  those  whose 
habits  place  them  in  the  class  popularly 
known  as  "free  livers."  The  probable 
explanation  of  the  frequency  of  stone  in 
the  former  is  that  the  food  is  unsuited 
to  the  time  of  life.  In  the  better  classes 
of  society  milk  forms  a  large  part  of  the 
diet  of  the  child  until  it  is  several  years 
old,  whereas  among  the  most  dependent 
class  the  use  of  milk  is  discontinued  as 
soon  as  the  child  is  able  to  take  solid 
food.  The  nitrogenous  elements  which 
are  thus  taken  in  beyond  the  require- 
ments of  the  system  are  excreted  in  the 
urine  in  the  form  of  uric  acid,  and,  being 
in  excess,  tend  to  form  calculi.  In  the 
latter  class  the  liberal  indulgence  in  rich 
foods  and  wines  furnishes  an  amount  of 
nitrogen  far  in  excess  of  the  needs  of  the 
economy,  and  the  same  condition  re- 
sults. 

Phosphatic  calculi  occur  in  alkaline 
urine;  they  are  therefore  especially  as- 
sociated with  the  period  beyond  the 
middle  life.  They  are  apt  to  be  asso- 
ciated with  hypertrophied  prostate,  in 
which  condition  the  constant  presence  of 
residual  urine  in  the  post-prostatic  pouch 
with  the  accompanying  ammoniacal  de- 
composition which  is  so  frequent  in  these 
.eases  furnishes  all  the  conditions  neces- 
sary for  the  formation  of  a  phosphatic 
stone.  These  may  be  of  any  size.  A 
number  of  instances  have  been  recorded 
of  phosphatic  calculi  which  have 
weighed  several  ounces  and  less  fre- 
quently as  much  as  a  pound  or  two. 

Oxalate-of-lime  calculi,  like  the  uric- 
acid  stones,  originate,  as  a  rule,  in  the 
pelvis  of  the  kidney.  They  do  not  attain 
a  large  size;  they  are  commonly  more  or 
less  round  in  outline  and  dark  brown  in 


color.  The  surface  is  frequently  mam- 
millated,  which  appearance  has  given 
rise  to  the  name  of  "mulberry"  calculus. 
These  stones  form  in  urine  containing 
a  free  deposit  of  oxalate-of-lime  crystals, 
which  is  termed  oxaluria.  This  condi- 
tion appears  to  be  associated  with  dis- 
orders of  digestion  and  assimilation,  and 
is  also  present  in  certain  forms  of  neu- 
rasthenia. 

These  different  constituents  are  not 
infrequently  found  in  association.  For 
example,  it  is  not  uncommon  to  find  cal- 
culi composed  of  alternate  layers  of  uric 
acid  and  oxalate  of  lime,  and  either  of 
these,  or  even  a  mixed  calculus,  is  very 
apt  to  form  a  nucleus  for  the  formation 
of  a  phosphatic  stone. 

The  causes  of  stone  in  the  bladder 
have  already  been  hinted  at.  The  con- 
tinual use  of  food  inappropriate  to  the 
age  or  condition  of  the  individual,  and 
the  taking  of  excessive  amounts  of  ar- 
ticles of  diet  which  in  their  elimination 
produce  uric  acid  or  oxalate  of  lime,  are 
the  potent  factors.  In  the  formation  of 
phosphatic  stones  any  obstruction  to  the 
free  emptying  of  the  bladder,  chronic 
cystitis,  and  other  causes  of  alkaline 
urine  play  an  active  role.  Considerably 
more  than  half  of  the  vesical  calculi  met 
with  are  in  patients  under  twenty  years. 
By  far  the  larger  number  of  cases  are 
met  with  in  males.  This  is  probably  ac- 
counted for  by  the  much  greater  facility 
with  which  a  minute  calculus  can  escape 
from  the  bladder  through  the  much 
shorter  and  more  dilatable  female  ure- 
thra. Stone  in  the  bladder  is  of  more 
common  occurrence  in  certain  sections 
of  the  world  than  in  others. 

Symptoms.  —  Symptoms  of  stone  are 
frequent  iirination,  pain,  and  changes  in 
the  character  of  the  urine.  The  fre- 
quency of  micturition  varies  greatly  in 
different  cases.    It  is  usually  greater  dur- 
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ing  the  day,  when  the  individual  is  ac- 
tive, than  at  night,  when  he  is  resting. 
In  some  instances  urination  is  attended 
by  considerable  tenesmiis.  This  is  .espe- 
cially the  case  in  children,  and  if  the 
condition  is  pronounced  is  apt  to  lead  to 
prolapse  of  the  rectum  from  straining. 
Occasionally  the  stream  of  urine  will  be 
suddenly  arrested  by  the  stone  rolling 
into  the  vesical  neck.  The  pain  may  be 
constant  or  paroxysmal  or  both.  As  a 
rule,  there  is  pain  toward  the  end  of 
micturition,  which  may  be  either  hypo- 
gastric or  just  behind  the  glans.  Some- 
times there  is  a  constant  dull  ache  felt 
in  the  hypogastric  region.  This  is  espe- 
cially the  case  with  patients  whose  occu- 
pation subjects  them  to  constant  jarring 
motions,  such  as  trainmen  and  those  who 
drive  over  rough  roads.  The  pain,  like 
the  frequency  of  urination,  is  increased 
by  activity  and  lessened  by  rest. 

The  urine  is  apt  to  contain  some  traces 
of  the  material  from  which  the  stone  is 
formed;  so  that  the  microscope  may  show 
either  uric  acid,  oxalate  of  lime,  or  phos- 
phates. 

The  presence  of  the  stone  usually  gives 
rise  to  hsematuria.  The  quantity  of 
blood  present  is,  generally,  very  slight, 
and  is  not  apparent  to  the  naked  eye.  In 
cases  of  long  standing  or  in  any  case  if 
cystitis  has  developed,  more  or  less  pus 
will  be  present. 

Priapism  has  been  occasionally  ob- 
served in  children,  and  in  many  cases 
various  reflex  pains  are  present. 

The  actual  presence  of  a  stone  in  the 
bladder  is  to  be  determined  by  a  vesical 
sound  or  stone-searcher.  This  instru- 
ment has  a  shaft  rather  longer  than  the 
urethral  bougie  and  a  shorter  curve.  It 
should  not  be  larger  than  about  No.  13 
of  the  French  scale.  The  examination 
should  be  made  with  the  patient  in  the 
recumbent  position.     It  is  desirable  to 


have  some  urine  in  the  bladder,  or  in 
the  absence  of  this  to  inject  a  small 
quantity  of  sterile  boric-acid  solution. 
In  passing  the  instrument  careful  atten- 
tion should  be  paid  to  every  detail  of 
antisepsis.  When  the  instrument  has 
been  introduced  the  beak  is  to  be  turned 
downward  and  each  portion  of  the  blad- 
der systematically  examined.  The  pres- 
ence of  a  stone  will  be  indicated  by  the 
sensation  imparted  through  the  instru- 
ment to  the  hands  of  the  surgeon,  but 
especially  by  an  audible  "click"  produced 
by  gently  striking  the  stone  with  the  end 
of  the  instrument.  The  diagnosis  should 
be  made  solely  upon  the  latter,  inasmuch 
as  a  ribbed  bladder,  especially  if  there 
be  any  phosphatic  crusting,  may  give  to 
the  sense  of  touch  the  evidence  of  the 
presence  of  this  stone. 

Vesical  calculi  have  been  personally 
photographed  successfully  in  eight  cases. 
The  more  transparent  the  body  it  is  de- 
sired to  photograph,  the  shorter  must  be 
the  exposure;  in  order,  therefore,  to  ob- 
tain successful  shadows  of  calculi,  the 
exposure  must  be  shorter  than  that  re- 
quired for  the  vertebra;  and  pelvis.  Fail- 
ures in  the  past  may  have  resulted  from 
the  attempt  to  photograph  calculi  as  well 
as  the  bones,  at  the  same  time  and  on  the 
same  plate.  Hans  Wagner  (Centralb.  f. 
Chir.,  Feb.  25, '99). 

In  studying  a  series  of  21  cases  of  en- 
cysted vesical  calculus,  it  was  noted  that 
many  of  the  symptoms  ascribed  to  vesical 
calculus  were  wanting.  In  some  cases 
the  stone  was  so  deeply  imbedded  in  the 
bladder-wall  as  to  elude  the  beak  of  the 
sound,  and  only  proclaimed  its  existence 
when  an  attack  of  cystitis  had  super- 
vened. The  majority  of  these  .saceuli 
that  are  found  to  contain  calculi  are  be- 
lieved to  be  formed  by  the  adhesion  of 
the  calculus  to  the  bladder-wall  and  the 
formation  of  the  sacculus  for  the  calculus 
as  it  grows  larger.  There  are  no  difTer- 
entialdiagnostic  symptoms  which  sep- 
arate this  condition  from  ordinary  cys- 
titis. The  dilTiculties  in  the  way  of  diag- 
nosis were  enhanced  by  the  fact  that  in 
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several  instances  washing  out  tlie  blad- 
der was  quite  sufficient  temporarily  to 
restore  the  urine  to  a  healthy  condition. 
In  several  instances  the  stones  were  so 
thickly  covered  with  mucus  that  they  did 
not  give  an  audible  sound  when  struck 
with  an  exploring  instrument.  The  fact 
that  the  presence  of  a  stone  was  not 
known  in  half  the  cases  operated  upon 
and  the  difficulties  that  lie  in  the  way  of 
diagnosis  show  that  suprapubic  cystot- 
omy and  exploration  should  be  performed 
in  all  cases  of  cystitis  that  become 
chronic  and  are  rebellious  to  treatment. 
W.  B.  Clarke  (Brit.  Med.  Jour.,  May  13, 
'99). 

While  a  stone  may  exist  in  a  bladder 
for  a  long  period,  without  giving  rise  to 
much  irritation,  sooner  or  later  there  will 
be  cystitis,  and  probably  infection  of  the 
kidneys;  so  that,  if  the  patient's  health 
will  at  all  permit,  a  vesical  calculus 
should  be  removed  as  soon  as  possible 
after  its  presence  has  been  detected. 

Treatment.  —  Efforts  to  dissolve  the 
stone  in  the  bladder  either  by  internal 
medication  or  by  irrigation  are  not  to  be 
recommended.  There  are  two  methods 
available  for  the  removal  of  stone  in  the 
bladder,  namely:  litholapaxy  and  lithot- 
omy. 

Litholapaxij  is  the  operation  to  be 
recommended  in  the  vast  majority  of 
cases.  The  exceptions  to  this  advice  at 
the  present  time  are  few.  In  children 
below  four  years  of  age,  however,  it  is 
usually  impossible  to  introduce  an  evacu- 
ating catheter  of  sufficient  size  to  carry 
out  the  fragments.  Above  this  age,  how- 
ever, with  proper  instruments,  lithola- 
paxy is  just  as  safe  and  satisfactory  as  in 
the  adult.  If  the  patient  has  a  stricture 
of  the  urethra  it  will  usually  be  possible 
to  treat  this  preparatory  to  operating  for 
the  stone.  Occasionally  the  presence  of 
hypertrophy  of  the  prostate  will  interfere 
with  the  introduction  of  the  lithotrite 
or  the  evacuating  tubes,  and  thus  pro- 


hibit this  operation.  In  suitable  cases 
White  recommends  the  operation  of 
vasectomy  or  castration,  according  to  the 
conditions  present,  and  after  the  pros- 
tate has  imdergone  sufficient  atrophy  to 
proceed  with  the  litholapaxy. 

Cystitis  does  not  constitute  a  contra- 
indication to  the  crushing  operation,  as 
it  can  be  treated  beforehand  by  urinary 
antiseptics  internally  and  bladder  irriga- 
tions. 

The  advantages  of  litholapaxy  are  its 
safety,  in  experienced  hands;  the  avoid- 
ance of  a  wound,  and  the  short  convales- 
cence, uncomplicated  cases  being  able 
to  leave  the  house  in  from  two  to  five 
days  after  the  operation.  In  contradis- 
tinction to  this  a  cutting  operation  con- 
fines the  patient  to  bed  for  some  weeks, 
and  there  is  always  some  danger  of  a 
urinary  fistula  remaining. 

A  table  compiled  from  the  Official  Med- 
ical Reports  published  in  India  shows 
that  the  mortality  in  10,073  litholapaxies 
was  3.90  per  cent.;  in  7201  lateral  lithot- 
omies, 11.02  per  cent.;  and  in  147  supra- 
pubic lithotomies,  42.17  per  cent. 

The  great  decrease  in  the  mortality 
after  litholapaxy  is  attributed  to  an  in- 
creasing skill  in  manipulation. 

The  falling  off  in  the  number  of  supra- 
pubic lithotomies  is  ascribed  to  the 
greater  proficiency  attained  in  lithola- 
paxy and  the  power  to  crush  large  stones 
which  the  new  lithotrites  now  have. 
Perineal  litholapaxy  is  advocated  for 
stones  that  cannot  be  crushed  by  instru- 
ments passed  per  urethram.  Keegan 
(Lancet,  Jan.  30,  '97). 

From  a  study  of  the  results  personally 
obtained  in  133  operations  for  stone,  it 
has  been  found  that  not  more  than  3  per 
cent,  of  cases  should  be  unsuitable  for 
litholapaxy.  The  cases  that  are  unsuit- 
able may  be  tabulated  as  follows:  — 

1.  Those  with  such  condition  of  the 
passages  that  the  lithotrite  necessary  for 
crushing  the  stone  cannot  be  passed. 

2.  The  stone  may  be  so  large  that  the 
largest  lithotrite  will  not  lock  on  it;  or 
it  may  be  so  hard  that  it  will  resist  the 
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greatest  force  that  the  instrument  will 
bear  or  the  operator  be  able  to  exert. 

3.  A  stone  in  the  bladder  may  be  com- 
plicated -with  one  or  more  in  the  mem- 
branous or  prostatic  portions  of  the  ure- 
thra, which  cannot  be  pushed  back  into 
the  bladder;  or  the  stone  may  be  en- 
cysted, or  may  be  complicated  with  a  tu- 
mor of  the  bladder. 

4.  A  state  of  affairs  may  exist  that 
makes  it  desirable  to  establish  complete 
drainage  and  rest  the  bladder  after  re- 
moval of  the  stone,  such  as  extensive 
cystitis  with  ammoniacal  urine,  and  espe- 
cially if  associated  with  stricture  of  the 
urethra. 

5.  Such  a  condition  of  irritability  of 
the  bladder  that  the  organ  will  retain  no 
fluids  even  under  profound  anaesthesia. 
The  stone  being  clasped  by  its  hypertro- 
phied  walls  in  this  latter  case,  an  expert 
might  perform  litholapaxy  without  in- 
creasing the  patient's  risk;  but  perineal 
lithotomy  would  have  considerable  ad- 
vantages in  such  cases  in  allowing  drain- 
age and  rest  to  the  bladder. 

Of  the  cutting  operations,  the  perineal 
method  is  preferred,  the  suprapubic  being 
restricted  to  the  following  conditions: 
(0)  exceptionally  large  calculi,  and  these 
would  probably  be  better  dealt  with  by 
perineal  lithotrity;  (6)  encysted  calculi; 
(C)  those  associated  with  tumor  of  the 
bladder,  which  it  is  advisable  to  remove 
at  the  same  time.  Cunningham  (Brit. 
Med.  Jour.,  Aug.  7,  '97). 

Litholapaxy  should  receive  preference 
over  lithotomy  whenever  practicable.  A 
mortality  of  4  per  cent,  in  a  series  of 
cases  averaging  60  years  of  age  is  con- 
siderably less  than  could  be  expected 
from  suprapubic  lithotomy  in  a  similar 
class  of  patients.  The  avoidance  of  fis- 
tulse  and  of  the  shortened  convalescence 
add  decided  advantages  to  this  method 
of  operating.  A.  T.  Cabot  (Bull.  Johns 
Hopkins  IIosp.,  May,  1900). 

Lilholomy. — Cases  will  occur,  however, 
in  which  the  crushing  operation  is  inap- 
propriate. In  addition  to  the  contra- 
indications already  mentioned,  if  it  is 
suspected  that  the  nucleus  of  the  stone 
is  a  foreign  body  of  any  kind,  introduced 


into  the  bladder  by  accident  or  other- 
wise, it  will  be  necessary  to  perform 
lithotomy.  In  rare  instances  also  it  will 
be  impossible  to  crush  the  stone  either 
on  account  of  its  hardness  or  its  large 
size. 

In  cutting  for  stone  the  surgeon  may 
approach  the  bladder  either  by  the 
suprapubic  route  or  through  the  peri- 
neum. For  the  removal  of  stones  more 
than  an  inch  and  a  half  in  diameter 
and  for  inspecting  the  bladder  if  any 
such  indication  exists,  the  suprapubic 
method  should  be  selected.  For  the 
removal  of  smaller  calculi  many  sur- 
geons prefer  the  perineal  incision. 
Others,  however,  prefer  to  open  the  blad- 
der above  the  pubes  in  everj'  case  in 
which  it  is  necessary  to  do  a  cutting 
operation.  If  the  bladder-walls  are 
healthy,  it  will  be  possible  in  many  cases 
to  unite  the  bladder  incision  by  sutures 
in  the  suprapubic  operation,  and  thus 
overcome  one  of  the  serious  objections 
to  lithotomy. 

Before  subjecting  a  patient  to  any 
operation  for  stone  in  the  bladder  it  is 
very  desirable  to  administer  a  urinary 
antiseptic  for  a  few  days;  either  salol 
or  boric  acid  in  doses  of  10  grains  three 
or  four  times  a  day  will  meet  the  re- 
quirements. Urotropin  or  cystogen,  a 
combination  of  ammonia  and  formalin, 
also  seems  to  be  an  efficient  and  power- 
ful agent.  The  dose  is  from  20  to  30 
grains  in  twenty-four  hours.  In  cases 
complicated  by  marked  cystitis  it  would 
also  be  advisable  to  practice  irrigation 
of  the  bladder  two  or  three  times  daily 
for  a  few  days  before  operation.  This  is 
particularly  to  be  advised  if  litholapa.xy 
has  been  decided  upon.  The  restriction 
of  the  diet  to  milk  chiefly  and  more  or 
less  absolute  rest  for  a  few  days  will  also 
add  to  the  success  of  the  operation.  As 
in  all  cases  in  which  ether  is  to  be  ad- 
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ministered,  it  is  desirable  to  administer 
a  purgative  the  day  preceding  the  oper- 
ation and  to  withhold  all  food  for  at  least 
six  or  eight  hours  before  administering 
the  anresthetic.  If  a  cutting  operation 
is  proposed,  the  parts  should  be  cleanly 
shaved  and  prepared  according  to  the 
orthodox  methods  of  carrying  out  anti- 
septic operations.  All  of  the  instru- 
ments and  other  articles  to  be  used  in 
the  operation  should  be  as  carefully 
sterilized  as  for  any  other  operation. 

LiTHOLAPAXY. — The  instruments  re- 
quired for  this  operation  are  a  lithotrite, 
evaeuator,  evacuating  catheters,  ordinary 
catheters  of  different  kinds,  a  vesical 
sound,  warm  boric-acid  solution,  syringe 
for  irrigating  the  bladder,  and  suitable 
receptacles.  A  basin  or  jar  with  three 
or  four  thicknesses  of  gauze  secured  over 
the  top  should  be  prepared  to  receive  the 
stone.  It  should  also  be  the  rule  to  have 
at  hand  the  necessary  instruments  for 
lithotomy  in  the  event  that  the  attempt 
to  crush  the  stone  should  fail  for  any 
reason.  It  has  also  happened  that  the 
blades  of  the  lithotrite  became  jammed 
when  separated  so  that  it  was  absolutely 
impossible  to  withdraw  the  instrument 
and  it  was  necessary  to  do  a  suprapubic 
operation  at  once  for  the  purpose  of  saw- 
ing off  the  blades,  above  the  curve  that 
removal  might  be  accomplished. 

There  are  a  number  of  lithotrites  upon 
the  market,  the  two  chief  forms  being 
those  of  Bigelow  and  of  Weiss.  Either 
will  be  found  entirely  satisfactory.  For 
operating  upon  children  a  special  instru- 
ment has  been  designed  by  Weiss.  Of 
the  various  forms  of  evacuators,  that  de- 
signed by  Bigelow  is  perhaps  the  most 
satisfactory.  It  should  be  fitted  with 
several  evacuating  catheters  of  different 
sizes. 

Ether  having  been  administered,  the 
first  step  should  always  be  the  introduc- 


tion of  the  stone-searcher  in  order  to  be 
certain  that  the  stone  is  still  in  the  blad- 
der. Unless  the  surgeon  can  demon- 
strate its  presence  by  sound  to  at  least 
one  person  besides  himself,  it  should  be 
the  rule  to  abandon  the  operation  and 
allow  the  patient  to  come  out  of  the  in- 
fluence of  ether.  In  such  an  event,  sub- 
sequent examinations  may  be  made  and 
the  future  course  decided  accordingly. 
If  the  stone  has  been  detected,  however, 
the  next  step  should  be  to  introduce  a 
suitable  catheter  properly  lubricated  and 
withdraw  the  urine.  The  bladder  should 
then  be  irrigated  with  warm  boric-acid 
solution — 10  to  15  grains  to  the  ounce 
of  sterile  water — until  the  fluid  returns 
clear.  A  quantity  of  the  solution  should 
then  be  introduced  into  the  bladder  and 
allowed  to  remain,  the  catheter  being 
withdrawn.  In  the  adult  this  quantity 
may  be  about  6  fluidounces;  for  a  child 
2  or  3  ounces  will  be  sufficient.  The  pa- 
tient should  be  in  the  supine  position, 
with  the  legs  extended,  but  slightly  sepa- 
rated. The  lithotrite  is  then  lubricated 
and  carefully  introduced  into  the  blad- 
der. A  surgeon  who  is  right-handed 
may  introduce  the  lithotrite  while  stand- 
ing to  the  patient's  left,  but  he  should 
then  pass  to  the  right  side  of  the  patient 
for  the  subsequent  manipulations.  The 
instrument,  having  been  introduced, 
should  be  moved  back  and  forth  slightly 
to  see  that  it  is  free,  and  the  beak  then 
turned  toward  the  base  of  the  bladder. 
The  ratchet  which  binds  the  two  blades 
should  be  released  and  the  jaws  separated 
one  or  two  inches  and  again  brought  to- 
gether. If  the  stone  is  not  caught  be- 
tween the  jaws  the  manipulation  is  to  be 
repeated,  shifting  the  points  in  order  to 
sweep  the  different  portions  of  the  base 
of  the  bladder.  When  the  stone  is 
caught,  the  blades  are  to  be  held  firmly 
together   and   locked,    after   which   the 
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instrument  is  revolved  until  the  beak 
points  anteriorly,  when  the  stone  is 
crushed  by  screwing  down  the  handle. 
The  blades  are  then  released,  turned 
again  toward  the  base  of  tlie  bladder, 
another  fragment  picked  up,  turned 
forward,  and  crushed  as  before.  This 
procedure  is  continued  until  the  instru- 
ment fails  to  seize  any  fragments  too 
large  to  be  withdrawn  through  the 
evacuating  tube.  The  blades  of  the  in- 
strument are  then  tightly  closed  and 
locked,  after  which  it  is  withdrawn. 
The  largest  evacuating  catheter  that  will 
pass  easily  should  then  be  introduced, 
care  being  taken  to  prevent  any  of  the 
fluid  from  escaping  from  the  bladder, 
and  the  evacuator — previously  filled  with 
warm  boric-acid  solution — attached.  By 
alternately  compressing  and  relaxing  the 
bulb  the  fragments  will  be  drawn  into 
the  latter  and  will  fall  into  the  glass 
receptacle  below.  This  manipulation 
should  be  continued  until  no  further 
fragments  are  brought  out.  If  there  is 
sufficient  bleeding  from  the  mucous 
membrane  of  the  bladder  to  color  the 
boric  solution  deeply,  the  bulb  may  be 
emptied  and  refilled,  the  stop-cock  on  the 
outer  end  of  the  catheter  being  closed  in 
the  meantime  to  prevent  the  escape  of 
the  fluid.  If  during  the  evacuation  of 
the  fragments  a  click  is  repeatedly  heard 
as  the  bulb  is  rela.xed,  it  will  indicate 
that  a  fragment  remains  which  is  too 
large  to  pass  through  the  eye  of  the  cath- 
eter, and  the  lithotrite  will  have  to  be 
reintroduced  in  order  to  reduce  this. 
After  the  bladder  appears  to  be  empty 
of  fragments  the  stone-searcher  should 
be  again  introduced,  and  if  any  portion 
of  the  stone  remains  it  should  be  crushed 
and  removed.  It  is  undesirable,  how- 
ever, to  reintroduce  the  lithotrite  oftener 
than  is  absolutely  necessary;  so  that  the 
crushing  process  should  be  very  carefully 


carried  out  and  as  far  as  can  be  deter- 
mined fully  accomplished  before  with- 
drawing the  instrument.  When  the  op- 
eration is  completed  the  bladder  should 
again  be  irrigated  with  warm  boric-acid 
solution  until  the  fluid  which  returns  is 
clear,  when  3  or  3  ounces  may  be  intro- 
duced and  allowed  to  remain.  The  pa- 
tient is  then  returned  to  his  bed,  and,  if 
the  operation  has  been  a  long  one,  ex- 
ternal heat  applied  and  hot  compresses 
placed  over  the  hypogastrium.  The  uri- 
nary antiseptic  shovald  be  continued  and 
the  diet  restricted  to  milk  for  two  or 
three  days,  until  it  is  evident  that  the 
convalescence  is  assured.  Patients  other- 
wise healthy  and  who  do  well  may  be 
allowed  out  of  bed  on  the  second  or  third 
day. 

Lithotomy. — Cases  inappropriate  for 
litholapaxy  will  have  to  be  subjected  to 
one  of  the  forms  of  lithotomy.  In  gen- 
eral it  may  be  stated  that  in  adults  the 
perineal  route  should  be  selected  under 
the  following  circumstances:  1.  In  cases 
of  deep  urethral  stricture  rebellious  to 
dilatation,  in  which,  by  selecting  the  me- 
dian method,  the  stricture  may  be  di- 
vided at  the  same  time.  3.  In  cases  of 
stone  of  moderate  size  and  of  such  hard- 
ness and  density  as  to  make  too  great 
demands  on  the  strength  of  the  lithotrite 
or  of  the  operator.  This  condition  oc- 
curs very  rarely.  3.  In  cases  of  atony  of 
the  bladder  where  there  is  little  or  no 
expulsive  power,  where  there  is  already 
a  chronic  cystitis,  and  wliere  the  stone  is 
of  medium  size. 

Suprapubic  lithotomy  should  be  se- 
lected: (1)  when  the  stone  is  an  un- 
usually large  one,  and  at  the  same  time 
is  believed  to  be  of  exceptional  hardness; 
(2)  in  cases  of  marked  prostatic  hyper- 
trophy with  pouched  bladder,  chronic 
cystitis,  and  large  stone;  and  (3)  some- 
times when  the  kidneys  are  diseased.    In 
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children,  too  young  to  permit  of  the  in- 
troduction of  the  instruments  necessary 
to  perform  litholapaxy,  the  lateral  peri- 
neal operation  would  be  the  method  of 
choice. 

Perineal  Lithotomy  (Lateral). — 
The  instruments  required  for  this  opera- 
tion are  a  grooved  staff,  lithotomy-knife, 
probe-pointed  bistoury,  lithotomy-for- 
ceps, lithotomy-scoop,  a  large-sized  pure- 
rubber  catheter,  a  catheter  en  chemise, 
haemostatic  forceps,  scissors,  ligatures, 
and  sutures. 

The  patient  having  been  etherized, 
the  vesical  sound  is  introduced,  and  if 
the  stone  is  detected  the  operation  is 
proceeded  with.  The  urine  is  with- 
drawn, the  bladder  irrigated  with  warm 
boric-acid  solution,  after  which  6  or  8 
fluidounces  are  allowed  to  remain.  The 
patient  is  then  so  arranged  that  the  but- 
tocks project  slightly  from  the  end  of 
the  table;  the  thighs  are  flexed  upon 
the  abdomen  and  the  legs  upon  the 
thighs  and  retained  in  this  position  by 
assistants.  The  grooved  staff  is  then  in- 
troduced and  placed  in  proper  position 
by  the  surgeon,  after  which  it  is  held  by 
an  assistant  whose  duty  it  is  to  accurately 
retain  it  in  this  position.  The  handle 
should  be  held  either  perpendicularly  or 
inclined  slightly  toward  the  patient's 
right  groin,  and  should  be  drawn  well 
upward  so  that  the  curve  rests  against 
the  under  surface  of  the  symphysis  pubis. 
The  surgeon  should  then  fix  in  his  mind 
the  central  point  of  the  perineum,  which 
is  midway  between  the  anus  and  the 
perineo-scrotal  junction,  and  in  the  adult 
is  about  an  inch  and  a  half,  in  front  of 
the  former.  Finally  observing  that  the 
staff  remains  in  proper  position,  a  lithot- 
omy-knife is  introduced  vertically  in  the 
direction  of  the  staff  at  the  central  point 
of  the  perineum  and  just  to  the  left  of 
the   raphe   and   carried    downward    and 


outward  across  the  left  ischio-rectal 
space,  terminating  on  a  line  between 
the  anus  and  the  left  ischial  tuberosity 
and  rather  nearer  to  the  latter  than  the 
former.  This  incision  is  deepest  at  the 
beginning  and  becomes  shallower  at  the 
posterior  extremity.  It  passes  through 
the  skin,  superficial  fascia,  transverse 
perineal  muscle,  nerve,  and  vessels,  the 
lower  edge  of  the  anterior  layer  of  the 
triangular  ligament,  and  the  inferior 
liEemorrhoidal  vessels  and  nerves. 

The  surgeon  then  introduces  the  left 
index  finger  into  the  wound,  and  locates 
the  groove  of  the  staff.  The  knife  is  now 
passed  along  the  finger  and  made  to  en- 
gage in  the  groove,  after  which  it  is 
pushed  along  toward  the  bladder, 'being 
careful  not  to  allow  it  to  escape  from  the 
guide  until  the  gush  of  fluid  indicates 
that  the  bladder  has  been  reached,  when 
it  is  made  to  cut  downward  and  outward 
in  the  line  of  the  first  incision.  This  di- 
vides the  membranous  and  prostatic  por- 
tions of  the  urethra,  the  compressor- 
urethrffi  muscle,  the  posterior  layer  of 
the  triangular  ligament,  a  few  fibres  of 
the  levator-ani  muscle,  and  the  left  lobe 
of  the  prostate.  The  left  forefinger 
should  then  be  introduced  into  the  blad- 
der, using  the  staff  as  a  guide,  and  when 
the  stone  is  felt  the  staff  should  be  with- 
drawn, the  lithotomy-forceps  introduced 
along  the  finger  and  made  to  seize  the 
calculus,  which  is  then  extracted. 

In  children  in  whom  it  is  desirable  to 
operate  through  as  small  an  incision  as 
possible,  the  lithotomy-forceps  may  be 
introduced  along  the  groove  of  the  staff 
and  the  stone  extracted  without  intro- 
ducing the  finger  at  all.  Little  difficulty 
is  experienced  in  finding  the  stone  in 
children,  inasmuch  as  there  is  no  pouch- 
ing of  the  bladder.  Occasionally  it  will 
be  found  that  the  stone  is  too  large  to 
extract  through  the  incision,  in  which 
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case  it  may  be  broken  into  two  or  more 
fragments  by  means  of  a  lithotrite  intro- 
duced through  the  wound.  It  is  desir- 
able, however,  to  extract  a  stone  without 
fragmentation  when  possible;  but  this 
should  not  be  done  at  the  risk  of  injur- 
ing important  neighboring  structures. 
Finally  the  bladder  should  be  explored 
in  order  to  make  sure  that  other  calculi 
do  not  exist,  the  wound  is  inspected  for 
any  bleeding  vessels  that  should  be  tied, 
a  large  rubber  catheter  introduced,  the 
bladder  irrigated,  and  a  little  iodoform 
gauze  laid  in  the  superficial  portion  of 
the  wound  around  the  catheter, — which 
should  be  held  in  place  by  sewing  to  the 
edge  of  the  incision, — and  a  dressing  ap- 
plied. Usually  the  haemorrhage  which 
follows  the  incision  subsides  after  the 
patient's  legs  are  brought  together.  If 
any  pronounced  bleeding  continues  from 
the  deep  portion  of  the  wound,  it  is  best 
controlled  by  introducing  a  catheter  en 
chemise,  which  is  made  by  introducing 
the  end  of  a  large  rubber  catheter  for 
about  two  inches  through  the  centre  of 
four  layers  of  sterile  gauze  about  eight 
inches  square  and  fixing  the  gauze  in 
this  position  by  tying  firmly  with  a  silk 
thread.  This  is  then  introduced  into 
the  wound  and  gauze  packing  placed 
firmly  and  evenly  around  the  catheter 
and  inside  of  the  gauze. 

Occasionally  when  the  artery  of  the 
bulb  has  been  divided,  the  hsemorrhage 
will  be  so  free  as  to  demand  a  ligature 
or  the  application  of  pressure-forceps, 
which  may  be  allowed  to  remain  one  or 
two  days.  The  internal  pudic  artery  has 
been  wounded  by  carrying  the  incision 
too  far  outward  toward  the  tuberosity  of 
the  ischium.  Bleeding  from  this  source 
may  be  arrested  in  the  same  manner. 
The  rectum  has  also  been  wounded  by 
carrying  the  incision  too  far  inward 
and  by  failing  to  keep  the  blade  of  the 


knife  sufficiently  lateralized;  usually  the 
wound  in  the  rectum  heals  spontane- 
ously. 

Median  lithotomy  is  performed  by 
means  of  an  incision  directly  in  the 
middle  line  of  the  perineum.  The  pa- 
tient is  placed  in  the  same  position  as 
for  lateral  lithotomy,  the  staff  intro- 
duced and  held  vertically  and  drawn 
well  up  under  the  pubes.  The  left  in- 
dex finger  of  the  surgeon  is  introduced 
into  the  rectum  and  the  groove  of  the 
staff  located  at  the  apex  of  the  prostate. 
A  knife  with  a  double  cutting  edge  at 
the  point  and  a  cutting  edge  of  about 
three  inches  on  one  side  is  introduced 
with  the  long  cutting  surface  upward  an 
inch  in  front  of  the  anus  and  directed  to 
the  groove  in  the  stafE  at  the  point  lo- 
cated by  the  finger.  When  the  point  of 
the  knife  has  reached  the  groove  of  the 
staff,  it  is  pushed  onward  toward  the 
bladder  so  as  to  incise  the  apex  of  the 
prostate  and  then  withdrawn,  cutting 
upward  for  from  three-quarters  of  an 
inch  to  an  inch.  A  probe-pointed 
grooved  director  may  then  be  passed 
into  the  bladder  on  the  groove  of  the 
staff,  to  be  used  as  a  guide  for  the  intro- 
duction of  the  finger  or  of  the  lithotomy- 
forceps.  As  this  operation  is  made  in 
the  middle  line,  there  is  comparatively 
little  haemorrhage;  still,  on  the  other 
hand,  it  provides  but  very  limited  space 
in  which  to  work,  and  is  therefore  suit- 
able for  removing  calculi  of  the  smallest 
size  only.  The  incision  also  approaches 
very  closely  to  the  bulb  anteriorly  and  to 
the  rectum  posteriorly,  either  of  which 
may  be  injured  if  the  knife  is  carried 
slightly  beyond  the  limits  mentioned. 

In  a  serips  of  200  operations  done  in 
India  for  stone,  lithotrity  was  used  in 
1.53  males  and  lithotomy  in  36.  The 
stone  was  never  found  too  hard  to 
orusli.  Forty-cittlit  of  the  cases  were  in 
bovs  under  10  vears  of  age,  and  1.3  were 
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in  boys  under  3  years  of  age.    One  death 
occurred   in   a   boj-    3  ^'3   years   of   age. 
Great  advantage  was  derived  from  the 
introduction  of  a  drachm  of  oil  into  the 
urethra  prior  to  the  passage  of  the  in- 
strument and  in  young  boys  the  crev- 
ices   of   the   crushing   instrument    were 
filled  with  soap  before  introduction  to 
avoid  scratching  the  mucous  membrane. 
When  the  instrument  cannot  be  readily 
and  easily  passed,  lithotomy  had  better 
be  resorted  to.     Three  deaths  occurred 
out  of  36  cases  of  lithotomy  and  three 
out    of    161    cases    of    crushing,    2    of 
which  could  hardly  be  attributed  to  the 
operation.     W.    F.    Adams    (Brit.   Med. 
Jour.,  May  25,  1901). 
Suprapubic    Lithotomy.  —  The    in- 
struments required  for  this  operation  are 
scalpels,    dissecting-forceps,    hsemostats, 
retractors,    rectal    bag,     lithotomy-for- 
ceps, lithotom}'-scoop,  catheters,  syringe, 
stone-searcher,  scissors,  needles,  sutures, 
etc. 

The  preparation  of  the  patient  has  al- 
ready been  described.  After  antesthesia 
the  presence  of  the  stone  should  be  de- 
termined before  proceeding.  The  next 
step  should  be  the  introduction  of  the 
rectal  bag,  previously  oiled,  well  above 
the  internal  sphincter.  A  catheter  is 
then  introduced,  the  urine  withdrawn, 
and  the  bladder  irrigated  with  warm 
boric-acid  solution,  after  which  from  6 
to  10  ounces  are  allowed  to  remain.  A 
catheter  or  rubber  tube  should  be  tied 
around  the  penis  in  order  to  avoid  ex- 
pulsion of  the  solution.  From  8  to  10 
ounces  of  boric  solution  should  then  be 
injected  into  the  rectal  bag  and  retained. 
In  operating  in  children  the  quantities 
of  iluid  both  in  the  bladder  and  in  the 
rectal  bag  should  be  very  much  smaller, 
and,  owing  to  the  higher  position  of  the 
bladder  at  this  time  of  life,  the  rectal 
bag  may  be  dispensed  with  altogether. 
The  incision  should  begin  in  the  middle 
line  about  half  an  inch  below  the  sym- 
physis pubis  and  in  the  adult  may  be 


carried  upward  about  three  inches.  The 
incision  is  carefully  deepened,  either  be- 
tween the  muscles  or  through  them, 
until  the  transversalis  fascia  is  reached. 
When  this  is  divided  the  prevesical  fat 
and  connective  tissue  are  exposed.  It 
is  desirable  to  reach  the  bladder  by 
blunt  dissection  from  this  point,  pushing 
upward  the  fat  and  connective  tissue, 
which  frequently  contain  a  number 
of  large  veins,  with  the  finger  and 
handle  of  the  scalpel;  this  procedure 
also  raises  the  peritoneum  out  of  danger. 
It  should  always  be  borne  in  mind  that 
the  peritoneal  reflexion  may  be  abnor- 
mally low  in  any  case,  and  that  it  may  be 
opened  if  due  caution  is  not  observed. 

After  the  bladder  has  been  exposed 
all  bleeding  should  be  controlled  by 
pressure-forceps,  the  bladder-wall  trans- 
fixed with  a  sharp  hook,  and  a  scalpel 
thrust  vertically  into  the  bladder,  cut- 
ting downward  toward  the  symphysis. 
The  edges  of  the  bladder-opening  may 
then  be  caught  with  tenacula  or  trans- 
fixed with  needles  carrying  strong  silk 
threads.  The  forefinger  may  then  be  in- 
troduced, and  the  stone  located  and  re- 
moved by  the  forceps.  After  being  cer- 
tain that  the  bladder  is  empty,  if  the 
walls  are  in  a  healthy  condition,  the  in- 
cision may  be  united  by  chromicized  cat- 
gut sutures.  They  should  be  passed 
close  together  and  should  include  all  of 
the  coats  except  the  mucous  membrane. 
The  abdominal  wound  is  to  be  united  by 
suturing,  a  small  drainage-tube  being  in- 
troduced through  the  external  wound 
and  retained  until  it  is  certain  that  the 
incision  in  the  bladder  is  going  to  heal 
kindly.  A  catheter  should  be  introduced 
through  the  urethra  and  retained  for  a 
week  or  ten  days. 

If  the  bladder-walls  are  unhealthy,  or 
if  there  is  a  pronounced  cystitis  so  that 
immediate  suture  is  unsafe,  the  margins 
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of  the  bladder-wound  may  be  united  by 
a  few  stitches  to  the  deeper  portion  of 
the  abdominal  incision  and  a  large 
drainage-tube  introduced.  The  use  of 
siphon-drainage  is  very  desirable  in  pre- 
venting the  urine  from  saturating  the 
dressings  and  excoriating  the  patient's 
skin.  The  bladder  should  be  frequently 
irrigated  and  the  skin  around  the  wound 
cleansed  and  protected  by  an  antiseptic 
ointment.  As  soon  as  the  condition  will 
permit,  the  external  drainage  should  be 
removed  and  the  wound  allowed  to  close. 

Drainage  of  the  bladder  can  be  at- 
tained in  a  simpler  manner  than  Cath- 
cart's.  Besides  the  rubber  tubing,  only 
three  straight  pieces  of  glass  tubing  with 
slightly-dilated  ends  are  required.  The 
S-shaped  piece  of  glass  tubing  below  tlie 
junction  of  the  tubes  coming  from  the 
irrigator  and  the  bladder,  respectively,  is 
replaced  by  looping  up  a  simple  rubber 
tube  by  a  piece  of  bandage.  Keen  (Ann. 
of  Surg.,  Feb.,  "90). 

For  bladder  drainage  after  suprapubic 
cystotomy  the  tubing  and  clamp  of  what 
is  known  as  a  fountain-syringe  may  be 
used.  This  comprises  a  bag  to  contain 
water  and  two  pieces  of  rubber  tube 
joined  at  a  right  angle.  The  upper  end 
of  the  longer  limb  of  the  T-.shaped  tube 
is  held  vertically,  and  fi.\cd  to  the  bag; 
the  shorter  placed  horizontally,  and  con- 
nected with  a  soft  catheter  in  the  blad- 
der. The  clamp  is  fi.\ed  so  that  it  is  all 
but  occluded  close  below  the  irrigator- 
bag.  The  S-shaped  tube  of  the  outlet  of 
Cathcarfs  arrangement  is  replaced  by  a 
simple  hitch-knot  tied  loosely  in  the  rub- 
ber-tube. One  or  two  drops  per  second 
from  the  irrigator  prevent  the  bladder 
from  filling,  so  that  it  is  not  necessary  to 
replenish  the  bag  of  the  fountain-syringe 
oftener  than  once  in  several  hours.  It 
makes  no  difTerence  in  the  working  of  the 
ai)paralus  whether  the  bag  is  hung  above 
the  patient  or  lower.  The  catheter  in  the 
bladder  should  have  a  second  opening 
made  into  it  opposite  the  original  one,  to 
prevent  blocking  by  a  piece  of  mucous 
.  membrane  being  sucked  in.  Dawbarn 
(N.  Y.  Med.  Rec,  May  30,  '90). 


Personal  method  of  suturing  tlie  blad- 
der, which  has  met  with  uniform  success 
in  the  eight  cases  of  suprapubic  cystot- 
omy in  which  it  has  been  employed,  as 
well  as  in  experiments  upon  animals. 
The  method  consists  of  the  following 
steps:  First,  the  mucosa  and  muscularis 
ai-e  separated  from  each  other  for  a  dis- 
tance of  half  a  centimetre  to  two  centi- 
metres from  either  edge  of  the  incision. 
This  flap  of  mucous  membrane  is  resected, 
and  the  mucous  edges  sutured  with  cat- 
gut. Second,  the  muscular  flap  is  placed 
over  the  line  of  suturing  in  the  mucous 
membrane  and  fixed  there  by  three  lines 
of  sutures:  a  U-shaped  suture  which 
unites  the  base  of  the  flap  with  the  edges 
of  the  bladder-wound,  a  suture  which 
fixes  the  free  edge  of  the  flap,  and  a  third 
suture  which  unites  the  mucous-mem- 
brane portion  of  the  flap  with  the  blad- 
der-wall. By  this  means  the  incisions  in 
the  mucosa  and  muscularis  are  kept  from 
directly  overlying  each  other,  and  uri- 
nary infiltration  thus  obviated.  T.  Jon- 
nesco  (Gaz.  des  Hop.,  No.  2,  '99). 

The  suprapubic  operation,  even  though 
the  stone  be  large,  is  not  to  be  compared 
to  the  vaginal  route  when  this  canal  is 
fully  developed,  as  in  the  adult  female, 
especially  in  cases  of  married  women.  In 
the  suprapubic  operation  there  is  no 
natural  drainage.  The  urine  must  be  re- 
tained in  a  bladder  already  inflamed, 
where  it  acts  as  a  still  further  irritant,  or 
must  drain  out  through  the  abdominal 
wound  at  the  risk  of  urinary  infiltration 
and  of  setting  up  inflammatory  action  in 
the  site  of  the  wound.  In  the  vesico- 
vaginal route  the  urine  flows  out  con- 
stantly at  first,  allowing  no  new  irrita- 
tion of  the  inflamed  lining  of  the  bladder 
and  i)ermitting  a  free  and  ready  escape 
of  urine,  pus,  mucus,  and  any  remaining 
portion  of  the  calculus.     T.  J.  Happel 

(Phila.  Med.  Jour.,  Apr.  29,  '99). 

Vesical  Tuberculosis. 

The  majority  of  cases  of  tuberculosis 
of  the  bladder  occur  before  the  fortieth 
year.  It  is  usually  secondary  to  de- 
posits elsewhere.  In  a  small  propor- 
tion of  cases  the  disease  seems  to  be 
primary  in  the  bladder.     Many  of  the 
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secondary  cases  follow  tuberculosis  of 
the  kidney  or  an  ascending  infection 
from  the  epididymis.  More  rarely  there 
is  a  direct  extension  from  the  prostate 
or  seminal  vesicles. 

Symptoms. — The  symptoms  of  tuber- 
culosis of  the  bladder  develop  insidiously 
and  are  so  slight  in  the  early  stages  that 
advice  is  rarely  sought  until  the  disease 
has  lasted  for  some  time.  The  earliest 
manifestation  observed  by  the  patient  in 
most  cases  is  increased  frequency  of 
urination.  Pain  usually  follows  sooner 
or  later.  It  is  mild  in  some  cases  and 
severe  in  others,  depending  upon  the 
location  of  the  disease.  Deposits  at  the 
neck  of  the  bladder  always  give  rise  to 
considerable  pain.  Pus  and  blood  are 
invariably  present  in  the  urine,  the  quan- 
tity varying  in  different  cases,  and  at 
different  times  in  the  same  case.  These 
are  merely  the  result  of  the  ulcerating 
process,  and  not  of  the  tuberculosis  per 
se.  Cystitis  develops  sooner  or  later, 
when  the  symptoms  are  much  more  pro- 
nounced, the  pain,  frequency  of  urina- 
tion, and  tenesmus  all  being  much  in- 
creased. 

There  is  nothing  peculiar  about  the 
symptomatology  of  vesical  tuberculosis. 
The  diagnosis  must  rest  upon  the  detec- 
tion of  tubercle  bacilli  in  the  urine  of  a 
person  who  has  the  symptoms  of  chronic 
cystitis.  If  bacilli  are  found,  how- 
ever, we  are  unable,  in  many  cases,  to 
determine  whether  they  emanate  from 
a  focus  of  disease  in  the  kidney  or  in  the 
bladder.  On  the  other  hand,  bacilli  are 
not  detected  in  some  cases  of  genuine 
vesical  tuberculosis.  It  is  quite  possible 
to  have  tuberculosis  of  the  kidney  in  con- 
Junction  with  a  non-tubercular  cystitis. 
The  diagnosis  will  usually  be  made  first 
by  excluding  the  common  causes  of  cys- 
titis— namely:  gonorrhoea,  vesical  calcu- 
lus, stricture  of  the  urethra,  and  hyper- 


trophied  prostate — by  the  usual  meth- 
ods of  detecting  these  conditions;  and, 
secondly,  by  meeting  with  the  evidences 
of  marked  cystitis  with  tubercle  bacilli 
in  the  urine  and  without  any  symptoms 
referable  to  the  kidney.  A  tubercular 
family  history  or  the  presence  of  a  tuber- 
cular lesion  elsewhere  in  the  patient 
would  point  to  a  similar  condition  in  the 
bladder.  In  looking  for  the  presence  of 
tubercle  bacilli  repeated  examinations 
should  be  made  before  deciding  that  they 
are  absent.  Finally  cystoscopical  exam- 
ination may  yield  valuable  evidence, 
either  by  showing  the  presence  of  a 
tuberculosis  process  or  by  establishing 
the  absence  of  such  a  condition.  If  no 
cause  can  be  found  in  the  bladder  it 
would  be  well  to  catheterize  the  ureters 
separately  in  order  to  locate  the  seat  of 
the  disease. 

The  treatment  in  the  early  stages  is 
almost  purely  constitutional.  The  pa- 
tient should  be  surrounded  by  the  most 
favorable  hygienic  conditions;  if  it  is 
possible  to  build  the  patient  up  by  forced 
feeding,  suitable  climate,  etc..  the  disease 
may  be  arrested  and  healing  follow.  The 
urine  should  be  kept  as  healthy  as  pos- 
sible by  the  administration  of  a  urinary 
antiseptic  and  by  the  use  of  milk  and 
water  in  liberal  quantities.  In  the  pres- 
ence of  a  pronounced  cystitis,  the  proper 
treatment  for  this  condition  should  be 
instituted.  Among  the  drugs  employed 
in  the  local  treatment,  iodoform  occupies 
a  prominent  place.  The  introduction  of 
a  small  quantity  of  a  10-per-cent.  mixt- 
ure in  sterilized  olive-oil  or  glycerin 
every  few  days  should  be  tried.  The 
bladder  should  first  be  thoroughly  irri- 
gated in  order  to  prepare  for  the  iodo- 
form, and,  if  any  evidences  of  irritation 
follow  the  treatment,  it  should  not  be 
repeated  until  this  has  subsided.  Irri- 
gations of  bichloride  of  mercury,  begin- 
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ning  with  1  part  in  5000,  is  highly  ex- 
tolled by  Guyon.  It  does  not  seem  cer- 
tain, however,  that  this  could  have  any 
specific  effect  on  the  tuberculous  process, 
and  it  is  a  question  whether  this  treat- 
ment does  more  than  to  relieve  the  ac- 
companying cystitis.  For  severe  pain, 
tenesmus,  and  frequency  of  urination, 
suppositories  of  opium  and  belladonna 
may  be  necessary. 

When  the  pain  and  frequency  of  uri- 
nation become  unbearable  and  fail  to 
respond  to  treatment,  it  will  be  necessary 
to  perform  suprapubic  cystotomy  for  the 
purpose  of  drainage;  at  the  same  time  it 
may  be  possible  to  remove  it,  if  super- 
ficial, by  means  of  a  curette.  The  rest 
afforded  by  prolonged  drainage  of  the 
bladder  is  one  of  the  most  potent  factors 
in  aiding  to  bring  about  a  cure.  It  is 
always  a  difficult  matter  to  decide  when 
the  suprapubic  opening  may  be  allowed 
to  close  in  cases  that  progress  favorably. 
In  general,  this  should  not  be  until  the 
evidences  of  cystitis  have  disappeared. 

Epispadias. 

Epispadias,  or  absence  of  the  roof  of 
the  urethra,  is  occasionally  met  with. 
It  may  be  either  complete  or  partial. 
The  partial  variety  shows  absence  of 
the  roof  of  a  portion  of  the  urethra. 
In  the  complete  variety  the  entire  roof 
of  the  urethra  is  absent  and  there  is 
also  exstrophy  or  absence  of  the  an- 
terior wall  of  the  bladder  and  the  over- 
lying portions  of  the  abdominal  wall;  so 
that  the  mucous  membrane  of  the  pos- 
terior wall  of  the  bladder  presents  in  the 
hypogastric  region.  In  the  latter  condi- 
tion there  is,  of  course,  complete  inconti- 
nence of  urine. 

Treatment.  —  In  the  partial  forms  of 
epispadias  of  sufficient  extent  to  demand 
relief  it  is  proper  to  advise  closure  of  the 
defect  by  operation.  If  there  is  plenty 
of  material  the  edges  may  be  freshened 


and  brought  together  over  a  catheter 
by  means  of  sutures.  If  this  method  is 
not  available,  a  flap  may  be  taken  from 
the  anterior  abdominal  wall  and  turned 
downward  to  form  the  new  roof  of  the 
urethra. 

Thiersch's  operation  is  performed  in 
four  stages.  The  first  is  the  formation 
of  that  portion  of  the  canal  which  nor- 
mally is  situated  in  the  glans.  An  in- 
cision is  made  on  either  side  of  the  me- 
dian furrow  through  about  three-fourths 
of  the  thickness  of  the  glans.  The 
central  portion  is  depressed,  while  the 
two  lateral  portions  are  freshened  and 
brought  together  over  a  short  piece  of 
catheter  or  rubber  tubing. 

The  second  stage  is  the  formation  of 
the  remainder  of  the  roof  of  the  urethra. 
For  this  purpose  two  flaps  are  made  from 
the  integument  on  the  dorsum  of  the 
penis.  In  length  these  flaps  correspond 
to  the  amount  of  the  defect  in  the  ure- 
thra. The  base  of  one  flap  corresponds 
to  the  margin  of  the  urethral  groove, 
while  the  free  edges  of  the  other  flap  cor- 
respond to  the  opposite  margin  of  the 
groove.  A  catheter  is  now  introduced 
into  the  bladder  and  made  to  lie  in  the 
urethral  groove.  The  flap  with  its  base 
next  to  the  catheter  is  turned  over  the 
latter  so  that  its  raw  surface  is  outward, 
while  the  free  edge  is  held  by  transfix 
sutures  armed  with  a  needle  at  either 
end  which  transfix  the  base  of  the  sec- 
ond flap.  The  latter  is  intended  to  cover 
over  the  raw  surfaces  presented  by  in- 
verting the  first. 

The  third  step  aims  to  close  the  small 
space  between  the  two  previous  opera- 
tions. For  this  purpose  the  prepuce  is 
incised  transversely  and  the  glans  slipped 
through  this  incision.  Tlie  margins  of 
the  defect  are  next  freshened,  the  pre- 
puce made  to  cover  this,  and  the  raw 
Klges  sutured  to  close  the  opening. 
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Fourth  step:  This  consists  in  the 
closure  of  the  space  which  still  exists  be- 
tween the  posterior  portion  of  the  new 
urethra  and  the  orifice  leading  to  the 
bladder.  For  this  purpose  a  triangular 
Hap  is  made,  the  base  of  which  is  placed 
to  the  left  of  the  normal  urethral  orifice. 
This  flap  is  inverted  so  that  the  raw  sur- 
face is  uppermost.  A  second  quadri- 
lateral flap  with  its  base  in  the  inguinal 
region  is  made  to  cover  the  inverted  first 
flap,  and  the  wound  closed  by  sutures. 

A  sufficient  period  of  time  should  be 
allowed  between  each  of  these  steps  for 
perfect  healing. 

Method  of  treating  epispadias  wliich 
has  personally  given  good  result.  The 
operation  consists  in  refreshing  the  edges 
of  the  penile  furrow,  extending  it  till  the 
abdominal  parietes  are  reached,  then  ex- 
cising two  parallel  strips  of  skin  corre- 
sponding in  size  to  the  freshened  penile 
portion.  Bringing  the  penis  on  the  ab- 
domen, the  denuded  portions  come  in  con- 
tact, and  the  penis  is  sutured  in  place, 
the  penile  furrow  being  converted  into 
a  urethra  running  from  below  upward. 
A  second  act,  at  a  later  period,  consists 
in  dissecting  the  penis  out  of  its  new  bed, 
and  with  it  a  strip  of  skin  of  the  proper 
size  continuous  with  the  glans  and  di- 
vided in  the  direction  of  the  umbilicus. 
This  flap  is  now  turned  down  and  the  two 
raw  surfaces  united  to  each  other.  Rosen- 
berger  (Beit.  z.  klin.  Chir.,  B.  15,  H.  3, 
p.  735). 
The  method  of  operating  for  ex- 
strophy of  the  bladder  is  described  under 
that  heading. 
Hypospadias. 

This  is  a  congenital  defect  in  which 
the  floor  of  the  urethra  is  absent.  It 
is  usually  associated  with  curvature  of 
the  penis,  the  normal  position  of  the 
urethra  being  represented  by  a  fibrous 
band  which  has  contracted,  curving  the 
organ  downward.  The  deficiency  may 
affect  a  very  small  or  a  large  portion 
of  the  length  of  the  urethra.     Thus, 


the  canal  may  terminate  at  any  point 
between  the  normal  position  of  the  ex- 
ternal meatus  and  the  perineum.  The 
different  forms  are  classified  according 
to  the  position  of  the  orifice  of  the  ure- 
thra into:  (1)  balanic,  those  terminating 
at  the  base  of  the  glans;  (2)  penile,  those 
terminating  at  any  point  along  the  pen- 
dulous urethra;  (3)  perineal,  those  ter- 
minating at  some  point  in  the  perineum. 

The  caiTse  of  hypospadias  is  arrest  of 
development.  The  diagnosis  is  readily 
made  upon  inspection.  The  patient  is 
led  to  consult  the  surgeon  on  account  of 
the  abnormal  point  of  exit  of  the  urine. 

Treatment. — It  is  usually  unnecessary 
to  interfere  in  cases  of  the  balanic  va- 
riety, inasmuch  as  the  normal  functions 
are  not  greatly  interfered  with. 

Instead  of  forming  a  new  urethra  in 
balanic  hypospadias,  the  existing  one 
may  be  dissected  free  and  extended  so  as 
to  make  it  do  the  service  of  a  new  canal. 
First,  a  transverse  incision  is  made  across 
the  lower  surface  of  the  glans,  which  em- 
braces the  hypospadiac  opening.  By  pull- 
ing the  lower  wound  margin  downward, 
the  urethra  can  be  exposed  and  separated 
from  its  surrounding  tissue  without  be- 
ing injured.  Then,  after  a  longitudinal 
incision  has  been  made  alongside  the 
median  line  of  the  groove,  by  dissecting 
the  edges  of  the  groove,  two  flaps  are  to 
be  formed  and  cut  off  in  order  to  give  a 
freshened  surface.  Now  the  hypospadiac 
orifice  of  the  urethra  is  drawn  forward 
and  sutured  to  the  initial  point  of  these 
freshened  margins  of  the  groove,  and  op- 
posite to  it  another  suture  is  introduced 
in  the  same  manner.  If,  now,  the  poste- 
rior portion  of  the  displaced  urethra  Is 
slightly  inverted  in  its  longitudinal  direc- 
tion, the  retracted  margins  of  the  integu- 
ment are  pulled  together  and  united 
above  the  urethra.  The  shape  of  the 
wound,  which  at  first  was  transverse, 
now  becomes  longitudinal,  forming  a  sup- 
port for  the  urethra,  which  is  thus  kept 
straight  at  the  same  time.  The  creation 
of  a  new  channel  not  having  been  neces- 
sary, the  insertion  of  a  tube  will  be  use- 
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less.  Carl  Beck  (X.  Y.  Med.  Jour.,  Jan. 
29,  '98). 

A  new  operation  for  hypospadias  of 
the  glans  penis  as  performed  by  Barden- 
heuer  is  as  follows:  — 

The  skin  on  the  lower  surface  of  the 
penis  above  the  glans  is  dissected  back 
and  the  urethra  freed  by  dissection  from 
the  spongiosa  for  such  a  distance  that  it 
can  be  readily  carried  to  the  end  of  the 
penis.  The  gland  is  then  perforated  by  a 
trocar,  where  the  urethra  should  pass; 
the  freed  urethra  is  drawn  through  this 
canal  and  stitched  in  position.  The  skin 
is  then  united  by  a  sufficient  number  of 
sutures. 

The  after-treatment  consists  in  the  em- 
ployment of  boric-acid  ointment,  fre- 
quently removed.  The  stitches  are  re- 
moved on  the  eighth  to  the  fourteenth 
day.    Breuer  (Cent.  f.  Chir.,  Nov.  5,  '98). 

The  operation  for  glandular  hypospa- 
dias personally  recommended  is  as  fol- 
lows:— 

The  urethral  orifice,  together  with  its 
corpus  spongiosum,  is  freed  from  its  sur- 
roundings, the  dissection  being  carried 
well  backward.  The  glans  is  tunneled 
through,  and  the  urethra  is  pulled  for- 
ward, and  the  meatus  is  sewn  to  the  ex- 
ternal surface.  The  advantages  claimed 
for  tlie  operation  are: — 

1.  It  does  away  with  the  necessity  of 
operating  in  several  sittings. 

2.  It  insures  greater  certainty  of  union, 
other  methods  frequently  requiring  repe- 
tition of  the  operation  and  secondary 
measures  for  closure  of  fistulas. 

3.  As  there  is  an  absence  of  any  canal 
requiring  to  be  covered  over,  a  catheter 
(I  dcmciire  is  unnecessary.  No  subse- 
([uent  constriction  of  the  opening  is  to 
be  apprehended. 

4.  The  urethra  remains  surrounded  by 
its  corpus  cavernosum,  and  the  new  ex- 
ternal orifice  by  erectile  tissue  in  a  nearly 
normal  fashion, — the  latter  circumstance 
being  highly  desirable  for  the  proper 
ejaculation  of  .semen.  Von  Hacker  (Beit, 
z.  klin.  Chir.,  li.  22,  H.  1,  '99). 

Over  one  liundred  eases  collected  in 
which  marriage  proved  fruitless.  It  is 
more  common  than  is  usually  credited. 
In  the  French  army  it  occurs  once  in 
every  three  hundred  recruits.     The  neg- 

0- 


lect  of  these  cases  in  childhood  is  repre- 
hensible. When  operating  on  infants 
great  care  must  be  used  in  the  dissection 
of  the  urethra.  Carl  Beck  (X.  Y.  Med. 
Jour.,  Dec.  8,  1900) . 

In  the  other  cases  the  treatment  con- 
sists in  straightening  the  organ  and  the 
formation  of  a  canal  in  the  normal  posi- 
tion of  the  urethra.  The  straightening 
of  the  organ  is  accomplished  by  making 
one  or  more  transverse  incisions  through 
the  skin  and  any  bands  of  tissue  which 
tend  to  hold  the  organ  in  the  abnormal 
position.  It  is  occasionally  necessary  to 
carry  the  incision  into  the  corpora  caver- 
nosa. The  incisions  should  be  united  by 
sutures  in  a  longitudinal  direction. 

According  to  Duplay's  method,  the 
subsequent  steps  are  as  follow:  Second 
stage,  the  formation  of  a  new  meatus. 
If  there  is  a  well-marked  depression 
through  the  glans,  the  free  edges  may  be 
freshened,  a  small  catheter  laid  in  the 
groove,  and  the  raw  surfaces  brought  to- 
gether and  held  in  place  by  sutures  or 
harelip-pins.  This  may  be  done  at  the 
same  time  that  the  organ  is  straightened, 
which  will  shorten  the  treatment.  Third 
stage,  the  formation  of  a  new  canal. 
This  should  not  be  undertaken  until 
some  months  after  the  organ  has  been 
straightened  or  until  it  is  certain  that 
the  first  operation  has  been  successful. 
In  carrying  out  the  operation  a  catheter 
should  be  introduced  through  the  canal 
forming  the  glans  and  passed  into  the 
bladder.  It  should  lie  in  the  groove 
representing  the  undeveloped  urethra. 
An  incision  is  then  made  parallel  with 
and  a  little  external  to  the  catheter  on 
either  side,  and  the  flaps  dissected  up 
soniewliat,  but  not  enough  to  cut  off  the 
blood-supply  at  the  base.  These  flaps 
are  then  made  to  fold  over  the  catheter, 
and  are  united  with  fine  catgut  sutures. 
It  is  not  essential  that  the  flaps  should 
join.  The  skin  external  to  the  two  in- 
31 
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cisions  should  then  be  dissected  up  freely 
on  each  side,  and  the  two  flaps  iinited  in 
the  middle  line  by  fine  mattress-sutures. 
Great  care  should  be  taken  to  keep  the 
wound  dry  and  prevent  infection,  as  this 
would  interfere  with  the  success  of  the 
operation.  The  fourth  step  consists  in 
joining  the  new  canal  at  either  extrem- 
ity. The  margins  of  the  openings  are 
freshened  and  the  raw  edges  united  by 
fine  sutures  over  a  catheter.  It  is  not 
to  be  undertaken  until  the  healing  from 
the  last  step  is  complete. 

According  to  the  method  of  Anger, 
the  third  step  is  carried  out  by  forming 
two  flaps  the  length  of  which  cor- 
responds to  the  defect  to  be  corrected. 
One  flap  has  its  base  along  one  side  of 
the  urethral  groove,  and  the  other  has 
its  free  margin  along  the  opposite  side 
of  the  groove.  The  flap  with  the  base 
next  to  the  groove  is  turned  over  the 
catheter  and  the  free  margin  united  to 
the  base  of  the  second  flap  by  means  of 
sutures  armed  with  a  needle  on  either 
end.  The  second  flap  is  then  drawn  over 
the  first  and  united  to  the  skin-incision 
on  the  opposite  side. 

In  some  cases  it  will  be  found  advis- 
able to  make  use  of  the  redundant 
prepuce.  For  this  purpose  an  incision 
is  made  through  both  layers  on  the  dor- 
sum corresponding  with  the  corona. 
The  glans  is  slipped  through  this  in- 
cision, and  the  mucous  membrane  sepa- 
rated from  the  cutaneous  surface  from 
the  incision  toward  the  free  border,  and 
the  raw  surface  thus  formed  made  to 
cover  over  that  which  resulted  from 
turning  flaps  over  a  catheter  to  form  a 
new  urethra. 

Case  of  peno-scrotal  hypospadias  in 
which  Novg-Josserand's  operation  was 
used.  The  glans  was  imperforate;  the 
urethra  opened  on  the  inferior  aspect  of 
the  penis,  at  the  junction  of  the  latter 
with  the  scrotum.    The  glans  being  put 


on  the  stretch,  a  long,  narrow  bistoury- 
was  pushed  into  its  centre,  in  the  situa- 
tion   of   the   dimple   where   the   urethra 
should  have  opened ;   the  knife  was  made 
to  traverse  the  whole  length  of  the  penis, 
approximately  in  the  line  of  the  septum 
between  the  corpora  cavernosa,  and  was 
made  to  emerge  at  the  fistulous  opening 
at  the  root  of  the  organ;    a  tunnel  was 
thus  made  in  the  position  of  the  urethra. 
The  knife  was  then  withdrawn,  and  the 
bleeding  was  arrested  by  pressure  with 
the  fingers.    Meanwhile  a  Thiersch  graft 
was  cut  from  the  inner  surface  of  the  left 
upper  arm,  ten  centimetres  in  length  and 
two  centimetres  in  width;    the  graft  was 
then   wrapped   around   an   oiled   bougie, 
with  its  raw  surface  exposed  and  fastened 
to  the  bougie  by  a  catgut  thread  at  either 
end.    The  bleeding  from  the  wound  in  the 
penis  having  ceased,  the  bougie  enveloped 
by  the  gi-aft  was  inserted  into  the  tunnel 
already  made,  so  that  one  end  projected 
from  the  opening  in  the  glans  and  the 
other  from  the  fistula  at  the  root  of  the 
penis;    the  excess  of  bougie  was  cut  off 
with  scissors,  the  catgut  thread  at  the 
anterior  end  of  the  graft  was  divided,  and 
the  circular  edge  of  the  tubular  graft  was 
stitched  to  the  edges  of  the  wound  in  the 
glans ;    i.e.,  the  site  of  the  future  meatus. 
A  catheter  was  secured  in  the  bladder  and 
emerged  at  the  fistula  at  the  peno-scrotal 
junction,   and   through  it  all   the  urine 
escaped.     On  the  third  day  the  bougie 
was  carefully  withdrawn  by  the  meatus, 
after  cutting  the  catgut  thread  round  the 
graft  at  its  posterior  end;    the  catheter 
was  allowed  to  remain  until  the  seventh 
day;    thereafter  the  patient  urinated  by 
the  fistula.     On  the  tenth  day  the  new 
urethra  was  dilated  with  bougies  Nos.  15 
and  16  (French  scale) ;   this  was  repeated 
every   second   day   until   a   No.    19  was 
easily    passed.     At   a   later   period    the 
fistulous  opening  was  closed  by  a  plastic 
operation,  and  the  patient  then  urinated 
by  the  meatus  in  the  natural  way.     On 
separating  the  lips  of  the  meatus,  one 
could  see  the  white  epidermis  lining  the 
canal   of  the  urethra.     Tuffier    (Ann.  d. 
Mai.  d.  Org.  Gen.-Urin.,  Apr.,  '99). 
J.  William  White, 
Alfred  C.  Wood, 

Philadelphia. 
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URTICARIA  (HIVES;  NETTLE- 
RASH). 

Definition. — A  symptomatic  disorder 
of  the  skin  characterized  by  the  sudden 
appearance  of  pinkish,  hard,  puffy  swell- 
ings, or  wheals,  usually  pinkish-white, 
but  varying  greatly  in  color  and  shape. 

Symptoms.  —  The  wheals  are  invari- 
ably accompanied  by  local  heat,  marked 
pruritus,  and  formication,  and  disappear 
early.  Its  fugitive  character  is  pathog- 
nomonic. The  size  and  form  of  the 
wheals  vary  greatly,  and  successive  crops 
may  appear  in  various  parts  of  the  body. 
They  may  vary  from  the  size  of  a  ten- 
cent  piece  to  that  of  a  silver  dollar.  In 
typical  cases  they  are  round  or  oval  or 
appear  as  streaks  or  irregular  patches. 
The  intensity  of  the  subjective  symptoms 
does  not  always  correspond  to  the  de- 
gree of  eruption,  and  these  may  con- 
tinue quite  awhile  after  the  disappear- 
ance of  the  skin-lesion.  Again,  the 
symptoms  may  be  irregular,  the  itching 
preponderating  at  times,  the  burning  at 
others,  etc.  The  rash  may  appear  at 
one  spot,  disappear,  then  suddenly  ap- 
pear all  over  the  body;  again,  it  may  de- 
velop slowly.  The  mucous  membrane  of 
the  mouth,  pharynx,  larynx,  oesophagus, 
and  vulva  may  be  involved.  In  the 
larynx  cedema  may  ensue  and  cause 
dangerous  symptoms. 

Case  of  pharyngeal   urticaria   seen   in 
a  young   lady,   in   whom   sudden   severe 
dyspncea   occurred    while   attempting   to 
sing.     In   about  ten   minutes  the   erup- 
tion  or   urticarial   wheals   were  noticed 
on  the  skin.     A  spray  of  antipyrine  and 
cocaine  to  the  throat  gave  immediate  re- 
lief.    .1.   M.  Taylor    (Tliila.   Med.  .Jour,, 
Apr.  2,  '98). 
General  malaise,  pain  in  the  legs,  and 
fever  have  been  observed  in  some  cases. 
The  scratching  and   rubbing  to  which 
the  patient  resorts  greatly  aggravate  the 
symptoms  and  cause  fresh  wheals  to  ap- 


pear. The  duration  of  urticaria  varies 
from  a  few  hours  to  a  few  days;  periods 
of  remission  are  usual.  The  eruption, 
as  a  rule,  leaves  no  trace,  though  slight 
oedema  may  persist  for  a  few  hours. 

Besides  the  ordinary  form  just  de- 
scribed, there  are  three  varieties  of  urti- 
caria: (a)  acute  febrile  urticaria;  (6) 
urticaria  patulosa;  (c)  urticaria  pigmen- 
tosa. Acute  febrile  urticaria  is  rarely  met 
with.  It  appears  suddenly;  the  eruption 
is  red  and  attended  by  much  swelling. 
The  trunk,  face,  and  limbs  are  the  areas 
of  predilection.  It  often  develops  in  the 
mouth  and  throat  and  tends  to  cause 
dangerous  laryngeal  oedema.  It  greatly 
resembles  scarlet  fever.  Urticaria  pap- 
ulosa is  generally  observed  in  children. 
It  usually  lasts  a  long  time,  even  years,, 
and  is  attended  by  remissions.  The 
wheals  are  mixed  with  papules,  and  the 
itching  and  local  irritation  is  exceedingly 
marked,  especially  at  night.  Urticaria 
pigmentosa  differs  from  the  other  forms 
in  being  attended  with  a  buff-colored 
pigmentation  of  the  skin,  patches  re- 
sembling those  observed  in  measles, 
or  persistent  tubercle-like  prominences. 
Yellow  patches  persist  after  the  active 
symptoms  disappear.  The  itching,  burn- 
ing, etc.,  are  only  marked  after  scratch- 
ing.    It  is  early  observed. 

Etiolo^. — Urticaria  is  due,  in  most 
instances,  to  the  ingestion  of  shell-fish, 
especially  lobster,  crab,  clams,  mussels, 
oysters,  etc.,  but  it  may  also  be  caused 
by  ordinary  articles  of  food — fish,  pork, 
various  fruits,  especially  strawberries, 
raspberries,  and  peaches — which  irritate 
the  gastro-intestinal  tract  and  give  rise 
to  the  rash  through  reflex  action.  In- 
testinal parasites  often  give  rise  to  urti- 
caria in  children  from  this.  Anotlier 
class  of  cases  is  ascribable  to  the  stings 
and  bites  of  venomous  insects,  fleas,  mos- 
quitoes, etc.,  or  the  irritating  substances 


484 


URTICARIA.     PATHOLOGY.     TREATMENT. 


derived  from  jelly-fish,  the  Portuguese 
man-of-war  so  common  in  our  Northern 
waters,  caterpillars,  and  ants,  and  vari- 
ous dyes.  The  sting  of  nettle-hairs  may 
also  be  included  in  this  category.  Many 
drugs — especially  copaiba,  cubebs,  tur- 
pentine, quinine,  and  capsicum — may 
give  rise  to  urticaria  in  persons  that  are 
unusually  susceptible  to  their  effects.  It 
often  attends  other  skin  disorders,  es- 
pecially scabies,  pityriasis,  and  eczema, 
mainly  as  a  result  of  the  scratching  which 
intense  pruritus  renders  practically  un- 
avoidable. Disorders  of  the  genital  tract, 
pregnancy,  amenorrhcea,  and  constipa- 
tion are  frequent  causes.  Indeed,  urti- 
caria may  occur  as  a  symptom  of  almost 
any  affection  to  which  the  human  organ- 
ism is  liable.  The  rheumatic  and  gouty 
diathesis  seem  to  predispose  to  it,  or  at 
least  to  be  very  closely  associated  with 
the  appearance  of  urticarial  wheals,  or 
pom  phi. 

Pathology.  —  The  development  of  a 
wheal  is  a  process  determined  by  a  reflex 
mechanism  set  in  motion  by  two  sets  of 
stimuli.  Here,  as  elsewhere,  the  mechan- 
ism must  consist  of  afferent  nerves,  a 
centre,  and  afferent  nerves,  the  centre 
being  located  in  the  plexus  of  fine  fibres 
ramified  through  the  superficial  layers  of 
the  corium.  The  stimuli  which  awaken 
the  activity  of  this  system  are  direct  or 
indirect;  they  are  external  irritants  ap- 
plied directly  to  the  surface  of  the  skin, 
— e.g.,  changes  of  temperature,  nettles, — ■ 
or  they  arise  from  the  ingestion  of  certain 
substances  endowed  with  toxic  properties 
(Stephen  Mackenzie).  The  wheal  is  a 
circumscribed  swelling  of  the  skin,  at- 
tended with  engorgement  of  the  vascular 
supply  and  an  exudation  of  serum  into 
the  cellular  tissue  around  the  vessels. 
The  proximity  to  the  absorbent  vessels 
accounts  for  the  early  disappearance  of 
the  wheals.     In  the  papular  form  the 


papules  are  ascribed  to  urticarial  exuda- 
tion into  the  cuticular  structures.  Unna 
attributes  the  wheal  to  spasm  of  the  ven- 
ules whose  functions  are  to  carry  off  the 
lymph. 

Treatment. — Urticaria  being  purely  a 
symptomatic  disorder,  treatment  should 
aim  to  correct  the  primary  etiological 
factor.  But  a  few  of  these  have  been 
enumerated  even  in  the  long  list  given 
under  Etiology:  a  statement  emphasiz- 
ing the  need  of  careful  inquiry  into  each 
case.  The  environments  of  the  patient, 
his  underwear,  should  be  submitted  to 
close  scrutiny;  the  state  of  his  digestive, 
reproductive,  and  urinary  organs  should 
be  inquired  into;  and  the  class  and 
quality  of  his  food  investigated.  Dia- 
thetic disorders — such  as  rheumatism 
and  gout — demand  special  attention.  As 
to  the  internal  measures  indicated  for  the 
eruption,  atropine  is  considered  valuable 
by  Besnier;  strophanthus  hispidus  by 
Rifat,  who  gives  10  to  20  drops  daily; 
while  iodide  of  potassium,  arsenic,  and 
quinine  have  also  given  excellent  results 
in  some  cases. 

The  following  mixture  is  highly  recom- 
mended as  a  local  application  for  urti- 
caria:— 
B  Alcohol, 

Chloroform,  of  each,  3  parts. 
Sulphuric  ether. 
Menthol,  of  each,  1  part. 
M.     To    be    applied    in    the    form    of 
spray.    Gaucher  (X.  Y.  Med.  Jour.,  Apr. 

9,  '98). 

The  following  simple  lotion  is  of  great 
value  in  allaying  the  burning  and  itch- 
ing of  lu-ticaria: — 

R  Hamamelis-water,  2  ounces. 
Salt,  V=  ounce. 

Enough  distilled  water  to  make  1 
pint. 
To  be   applied  freely.     Skinner   (Brit. 
Jour,  of  Derm.;    Phila.  Med.  Jour.,  Mar. 

10,  1900). 

CTrticaria,  produced  by  toxic  foods, 
shell-fish,  etc.,  is  best  met  by  lavage  of 
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the  stomach  or  an  emetic.  A  cup  of 
lukewarm  water  is  often  sufficient  for 
the  latter  purpose.  A  saline  purgative 
should  follow.  In  neurotic  and  arthritic 
cases  sodium  bicarbonate  is  often  effi- 
cacious, especially,  according  to  Cerilly, 
if  given  per  rectum.  The  injection 
should  contain,  for  an  adult,  5  drachms 
of  the  bicarbonate  of  sodium,  30  drops 
of  the  wine  of  opium,  and  1  pint  of 
boiled  water.  These  are  repeated  sev- 
eral times  a  day. 

B.  Wolff  (Amer.  Medico-Si;rg.  Bull., 
May  25,  '98)  relieves  the  most  acute 
symptoms  of  urticaria  within  a  few  hours, 
and  effects  a  cure  within  twenty-foiir 
hours,  by  giving  sodium  phosphate  in 
doses  of  4  to  5  grains  every  three  hours, 
in  concentrated  solution. 

The  following  solution  may  be  used 
topically: — 

1^  Prepared  calamin,  4-5  grains. 

Zinc  oxide,  4.5  grains. 

Carbolic  acid,  1-5  grains. 

Lime-water,  1  ounce. 

Eose-water,  2  ounces. — M. 
Bulkley  (Med.  Rev.  of  Eev.,  June  25, 
'98)  recommends  the  following  applica- 
tion as  a  calmative: — 
^  Chloral, 

Camphor,  of  each,  1  drachm. 

Pulv.  starch,  V2  ounce. 
M.     Sig.:    Keep  tightly  corked  in  a 
wide-mouthed  bottle.     Rub  in  with  the 
hand. 

Fresh  cocoamit-oil  rubbed  into  the 
skin  is  of  value.  The  fear  of  the  oil 
spoiling  one's  clothes  is  groundless.  The 
skin  absorbs  the  oil;  after  two  or  three 
minutes'  gentle  rubbing  the  oil  disap- 
pears, and  one  can  rub  himself  with  a 
towel  without  any  coming  off,  unless,  of 
course,  a  great  excess  has  been  applied; 
then  the  towel  will  remove  the  excess. 

The  best  time  to  put  it  on  is  before 
going  out  for  the  evening's  exercise. 
One  sliould  strip,  pour  a  little  of  the 
oil  into  the  palm  of  the  hand,  and  rub 


it  over  the  body  from  the  neck  to  the 
ankles.  It  is  not  advisable  to  use 
sponge  or  rag. 

When  coming  in  to  dress  for  dinner, 
tlie  bath  is  taken,  no  soap  being  used. 
There  is  no  reason  why  the  oil  should 
not  be  used  twice  a  day,  if  necessary, 
about  a   tablespoonful  each   time. 

By  adopting  these  simple  means, 
many  in  Barrackpore  have  been  saved 
from  the  inflictions  of  prickly  heat 
during  the  hot  seasons.  R.  R.  H.  Jloore 
(Indian  Jled.  Record,  June  12,  1901). 

UTERINE  ADNEXA,  DISEASES  OF. 
Malformations    of    the    Ovaries    and 
Tubes. 

Malformations  of  the  ovary  and  tube 
may  be  congenital  or  acquired.  Both 
ovaries  may  be  congenitally  absent.  This 
malformation  is  generally  associated  with 
defective  development  of  the  uterus.  An 
individual  so  affected  does  not  experi- 
ence the  physical  changes  in  conforma- 
tion incident  to  puberty,  and  more  re- 
sembles the  male.  If  one  ovary  is  absent, 
the  corresponding  half  of  the  uterus  and 
tube  will  probably  be  deficient  in  de- 
velopment. The  corresponding  kidney 
lias  also  been  found  absent.  A  third  or 
accessory  ovary  is  very  infrequent.  Con- 
stricted portions  of  the  ovary  have  been 
mistaken  for  supernumerary  ovaries. 
Small  islands  of  ovarian  tissue  have  been 
found  upon  the  peritoneum.  Such  con- 
ditions, or  an  incomplete  removal  of  an 
ovary,  are  undoubtedly  the  causes  of 
menstruation  subsequent  to  oophorec- 
tomy. With  absent  or  partially  devel- 
oped ovaries  the  se.xual  functions  are 
never  performed  normally.  The  absence 
of  one  ovary  or  its  destruction  l)y  dis- 
ease constitutes  no  obstacle  to  either 
sexual  intercourse  or  conception.  It  is 
very  important  to  determine  the  absence 
or  existence  of  rudimentary  ovaries,  as, 
when  once  recognized,  the  futility  of 
measures  to  establish  menstruation  is 
demonstrated. 
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Defective  development  in  the  tubes 
consists  generally  in  defective  develop- 
ment of  the  fimbria  at  their  abdominal 
ends.  The  tube  may  be  unusually  short 
or  well  developed  on  one  side  and  rudi- 
mentary upon  the  other.  The  most  fre- 
quent alteration  is  in  the  supernumerary 
ostia,  or  openings  of  the  tube.  These 
may  be  mere  apertures  or  surronaded 
by  fimbriae.  A  defective  development 
may  result  in  an  unusually  convoluted 
tube.  These  convolutions  may  be  so 
marked  as  to  form  strictures  which  con- 
tract the  cavity  sufficiently  to  render  the 
woman  sterile.  In  failure  of  the  ovary 
to  descend,  the  tube  may  be  drawn  out 
at  the  higher  level. 

Acquired  Malformations  of  the  Ovaries 
and  Tubes. 

The  acquired  malformations  of  the 
ovary  and  tube  are  frequently  produced 
by  disturbances  in  the  circulation.  They 
result  in  hyperEcmia,  or  congestion,  of 
the  ovary.  This  occurs  physiologically 
during  ovulation  and  coition.  It  is  not 
infrequent  at  the  establishment  of  the 
menstrual  function,  especially  in  those 
individuals  in  whom  the  mental  faculties 
have  been  developed  at  the  e.xpense  of 
the  physical  structure. 

Marked  congestion  may  result  in  ex- 
travasation of  blood  into  the  follicles 
and  stroma  of  the  ovarj',  more  frequently 
in  the  former.  Such  a  hsemorrhage  may 
lead  to  the  follicles  being  distended  to 
the  size  of  a  hen's  egg  or  even  that  of  an 
orange.  This  is  later  converted  into  a 
pigment  of  the  consistence  of  honey, 
with  a  chocolate  color.  Such  conditions 
have  also  been  associated  with  heart  dis- 
ease, typhoid  fever,  phosphorus  poison- 
ing, and  in  excessive  burns.  Follicular 
apoplexy,  as  well  as  ovarian  congestion, 
mostly  occurs  in  the  sexually  immature. 
Such  a  collection  may  be  absorbed,  or 
tlie   distension    become   so    great   as   to 


cause  rupture  of  the  ovary  and  a  large 
hsemorrliage  into  the  peritoneal  cavity.  . 
Occasionally  a  fatal  peritonitis  may  fol- 
low. 

The  tube  my  undergo  alterations  in 
form  and  situation,  while  the  presence 
of  abdominal  tumors,  especially  ovarian 
tumors,  stretch  the  tube  out,  causing  it 
sometimes  to  attain  two  or  three  times 
its  normal  length.  The  tube  may  be- 
come congested  from  being  twisted  with 
the  pedicle  of  a  cyst.  Moderate  conges- 
tion results  simply  in  the  distension  of 
the  tube;  more  marked  interference 
with  the  circulation  will  result  in  the 
rupture  of  small  vessels  and  extravasa- 
tion of  blood  into  the  tube  and  the  sur- 
rounding parts.  If  still  more  marked, 
may  lead  to  necrosis  of  the  tube  with  the 
tumor.  Congestion  of  the  ovary  and  the 
tube  is  characterized  by  pain  in  the  lat- 
eral region  of  the  pelvis  preceding  the 
menstrual  flow  by  a  week  or  ten  days. 
With  the  establishment  of  the  flow  the 
engorgement  will  be  relieved,  the  pain 
ceases,  and  many  patients  experience 
greater  comfort  during  the  menstrual 
period.  The  flow  is  generally  prolonged 
and  excessive,  not  infrequently  amounts 
to  haemorrhage.  The  patient  is  weak, 
pale,  and  anaemic. 

Diagnosis. — Such  a  condition  should 
be  suspected  as  the  cause  of  excessive  and 
prolonged  menstrual  flow  near  puberty, 
when  the  appearance  of  the  patient  is 
characterized  by  anaemia,  complains  of 
weakness,  pain,  and  tenderness  within 
the  pelvis,  more  marked  upon  the  left 
side,  not  infrequently  associated  with 
pain  in  the  corresponding  mammary 
gland.  Follicular  apoplexy  presents  no 
distinctive  symptoms,  and  is  rarely 
recognized. 

Treatment. — The  subsequent  progress 
of  the  patient  will  depend  upon  the 
hygienic     management.       The     patient 
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should  be  taken  away  from  school,  de- 
nied the  study  of  music  and  the  reading 
of  emotional  literature.  She  should  be 
encouraged  to  take  out-door  exercise,  es- 
pecially horseback-  and  bicycle-  riding 
and  walking.  City  girls  should  be  sent 
to  the  country  and  sea-shore.  The  ac- 
tion of  the  bowels  should  be  carefully 
supervised  and  a  generous  diet  given, 
from  which  pastries  and  sweets  must  be 
largely  excluded.  A  morning  sponge- 
bath  followed  by  friction  with  a  coarse 
towel  is  advisable.  During  and  a  few 
days  preceding  the  menstrual  period  the 
patient  should  be  confined  to  bed.  If 
the  flow  is  generally  excessive  the  period 
should  be  preceded  for  a  few  days  by  the 
administration  of  extract  of  ergot,  f5ss, 
or  ergotin,  gr.  ij  in  capsule,  or  a  tablet 
triturate  of  hydrastinin,  gr.  Vs  to  '/^ 
three  times  a  day;  while  during  the 
menstrual  intervals  potassium  bromide, 
gr.  XV,  should  be  administered  three 
times  daily.  Tonics — such  as  quinine, 
strychnine,  or  the  bitter  tinctures — are 
serviceable.  The  anaemia  may  tempt  one 
to  resort  to  the  use  of  iron,  but  this 
remedy  is  better  postponed  until  ha^mor- 
rhagic  symptoms  arc  under  control. 

Displacements  of  the  Ovary  and  Tube. 

Hernia  through  the  inguinal  canal  is 
a  rare  condition.  It  is  generally  found 
upon  the  left  side.  Crural  hernia  is 
more  frequent,  but  the  ovary  has  also 
made  its  exit  through  the  greater  sacro- 
Eciatic  foramen  and  the  umbilicus.  Che- 
nieux  reported  an  ovarian  cyst  in  the 
right  buttock.  Most  probably  the  first 
burgical  removal  of  the  ovaries  was  per- 
formed by  Potts  for  ovarian  hernia.  Tlie 
hernia  of  the  ovary  is  generally  second- 
ary, and  results  from  adhesions  to  the 
omentum  or  tlie  intestine.  The  dis- 
placed organs  may  readily  be  mistaken 
for  glands  or  labial  tumors.  The  con- 
stant presence  of  such  a  tumor;  the  dull. 


sickening  pain;  extreme  nausea;  and 
great  tenderness  should  afford  a  sus- 
picion as  to  the  diagnosis. 

Treatment.  —  Taxis  should  be  judi- 
ciously and  carefully  exercised.  An  ice- 
or  sand-  bag  should  be  applied,  and, 
when  the  reduction  has  been  accom- 
plished, a  truss  should  be  worn.  If  the 
hernia  is  irreducible,  the  sac  should  be 
opened  and  the  ovary  replaced  or  re- 
moved. 

Prolapse  of  the  ovary  and  tube  are 
generally  dependent  upon  the  position 
of  the  uterus.  With  a  retroflexed  or  re- 
troverted  uterus,  the  ovary  is  no  longer 
supported  upon  the  broad  ligament,  but 
hangs  from  it,  and  generally  lies  beneath 
the  uterus  in  Douglas's  cul-de-sac.  The 
ovary  may  be  displaced  while  the  uterus 
retains  its  normal  situation.  This  more 
frequently  occurs  with  the  left.  It  is 
characterized  by  tenderness,  and  pain 
during  coition  and  defecation.  Pain 
during  the  former  may  be  so  great  as  to 
preclude  its  performance.  The  condi- 
tion is  recognized  by  vaginal  and  rectal 
palpation,  in  which  a  movable  mass  is 
found  which  can  be  displaced  upward  or 
whose  pedicle  can  be  appreciated.  The 
tumor  is  exceedingly  sensitive,  and  press- 
ure upon  it  causes  a  sickening  sensation. 
When  the  condition  is  complicated  by 
inflammation,  the  ovaries  and  tubes  may 
be  found  fixed  behind  the  uterus. 

Treatment  consists  of  rest,  regulation 
of  the  bowels,  prohibition  of  the  marital 
relation,  and  persistent  efforts  on  the 
part  of  the  patient  in  the  genu-pectoral 
position  to  permit  the  heavy  organ  to 
fall  out  of  the  pelvis.  Wlien  the  organ 
is  raised  up  it  may  be  maintained  in 
place  by  a  suitable  pessary.  Pessaries  with 
heavy  posterior  bar  are  most  satisfactory, 
as  tliey  fill  up  the  posterior  cul-de-sac 
and  afford  less  opportunity  for  the  down- 
ward displacement  of  tlie  ovary.    Wlien 
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various  jDessaries  have  been  unsuccess- 
fully tried,  if  the  patient  is  incapacitated 
for  her  duties,  an  abdominal  section 
should  be  performed  and  ovarian  fixation 
effected  by  restoration  of  the  infundib- 
ulo-pelvic  ligaments  or  suturing  the 
pedicle  of  the  ovary  to  the  anterior  pa- 
rietes  at  a  point  corresponding  to  the 
exit  of  the  round  ligaments.  Descent  of 
the  ovary  alone  does  not  justify  extirpa- 
tion. 

Prolapse  of  the  ovary  and  tube  are 
very  common,  where  these  organs  have 
become  considerably  enlarged;  so  that 
it  is  not  unusual  to  find  tubal  and 
ovarian  enlargements  behind  the  uterus. 

Inflammations  of  the  Ovary. 

Oophoritis.  —  Inflammation  of  the 
ovary  is  known  as  oophoritis  and  peri- 
oophoritis. It  may  be  either  acute  or 
chronic.  We  find  distinctions  of  paren- 
chymatous, follicular,  and  interstitial  in- 
flammation, but  such  conditions  are  not 
recognized  clinically. 

Acute  Oophoritis.  —  Symptoms  and 
Etiology. — The  patient  complains  of 
intense  lancinating  pain,  generally  in 
the  left  inguinal  region,  with  marked 
tenderness,  elevated  temperature,  rapid 
pulse,  and  frequent  chills.  In  peri- 
oophoritis symptoms  are  less  marked 
than  in  mild  peritonitis. 

Acute  inflammation  is  generally 
caused  by  injury,  septic  poisoning  after 
parturition  or  abortion,  gonorrhoea,  ar- 
senic or  phosphorus  poisoning,  or  the 
exanthemata,  acute  rheumatism,  mumps, 
and  long-continued  endometritis.  The 
most  frequent  cause  is  sepsis,  next  gonor- 
rhoea. Sepsis  is  prone  to  result  in  ab- 
scess. Gonorrhcea  produces  perioopho- 
ritis, with  fixation  of  the  ovary. 

Acute  inflammation  may  terminate  in 
resolution  and  disappearance  of  abnor- 
mal symptoms,  or  in  the  development  of 
an  abscess,  its  rupture,  the  occixrrence  of 


rapidly  fatal  infective  peritonitis;  or  the 
disease  may  become  chronic;  most  fre- 
quently is  associated  with  disease  of  the 
tube. 

Pathology'. — In  an  acute  inflamma- 
tion of  the  ovary  the  organ  is  enlarged, 
oedematous,  filled  with  cysts  and  the  lat- 
ter with  cloudy  serum  resembling  pus. 
It  rapidly  attains  to  three  or  four  times 
its  normal  size;  is  filled  with  serous  fluid, 
and  in  the  more  severe  grades  with  pus; 
can  attain  the  size  of  a  man's  head,  but 
generally  is  not  larger  than  a  hen's  egg. 
When  inflammation  results  in  the  forma- 
tion of  an  abscess,  its  watery  contents 
can  be  absorbed,  and  leave  a  cheesy  mass. 
In  the  milder  forms  resolution  occurs. 
An  acute  inflammation  may  be  followed 
by  cirrhosis  of  the  ovary  from  the  retrac- 
tion of  the  increased  connective  tissue. 
The  ovary  may  be  reduced  to  the  size  of 
a  hazel-nut.  This  form  of  inflammation 
involves  both  ovaries,  while  abscess 
usually  involves  but  one.  In  perioopho- 
ritis the  capsule  of  the  ovary  becomes 
thickened,  and  the  entire  organ  fixed  by 
perimetric  bands  of  adhesion.  Thicken- 
ing of  the  capsule  renders  it  less  likely 
to  rupture  when  the  mature  follicle  and 
a  cyst  remains.  A  large  number  of  such 
follicles  form  a  cystic  ovary.  The  par- 
titions between  these  break  down  and 
considerable  sized  cysts  are  formed. 

Treatment. — Absolute  rest  in  bed; 
free  purgation  by  salines;  tincture  of 
aconite,  gtt.  i-ij  every  hour;  leeches  to 
the  perineum;  an  ice-bag  over  the  seat 
of  the  pain;  morphine  by  the  rectum  or 
hypodermically,  only  to  control  the  se- 
vere pain. 

Chronic  Oophoritis.- — Chronic  inflam- 
mation is  much  more  common  than  the 
acute.  It  occurs  during  the  period  of 
sexual  activity  and  more  frequently  in 
the  married.  If  the  ovary  is  large,  con- 
tains a  number  of  cysts,  with  increased 
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fibrous  tissue,  it  is  followed  by  an  atrophy 
known  as  cirrhosis.  It  may  be  fixed  in 
the  pelvis  by  an  extensive  infiltrate,  ren- 
dering it  immovable,  and  its  situation 
difficult  to  discover. 

Stjiptoms. — Pain,  with  its  greatest  in- 
tensity in  the  groin,  and  most  frequently 
upon  the  left  side.  It  is  persistent,  in- 
creased by  locomotion,  misstep,  or  jolt- 
ing, and  exaggerated  as  the  menstrual 
period  approaches.  With  free  menstrual 
flow  the  pain  is  relieved  or  disappears. 
When  slight,  it  increases.  Pain  extends 
down  the  thighs  over  the  sacrum;  not 
infrequently  it  is  experienced  in  one  or 
both  mammary  glands.  Pain  in  the 
groin  and  symptoms  of  spinal  irritation 
are  frequently  present  during  the  men- 
strual periods.  Pain,  hysteria,  and  hys- 
tero-epilepsy  are  associated.  Sterility 
is  a  constant  result.  The  ovaries — tender 
to  pressure — are  not  much  enlarged. 
When  they  are  prolapsed,  the  symptoms 
are  increased.  Physical  examination 
must  be  conducted  with  care.  When  pro- 
lapsed and  fixed  by  inflammatory  exu- 
date, a  careless  observer  may  mistake  it 
for  retroflexion  of  the  uterus. 

Diagnosis  is  determined  by  finding 
large  sensitive  ovaries,  increased  distress 
for  a  week  or  ten  days  prior  to  menstrua- 
tion, mammary  pain,  and  painful  defeca- 
tion and  coition.  Rectal  examination 
will  be  found  of  service. 

Etiology. — Chronic  inflammation  is  a 
sequel  of  the  acute  and  due  to  the  same 
causes;  it  is  also  produced  by  long-con- 
tinued congestion  from  excessive  sexual 
intercourse,  masturbation,  sexual  excite- 
ment without  gratification,  suppressed 
menstruation,  and  operations  upon  the 
cervix. 

Treatment  consists  in  the  removal  of 
the  source  of  irritation,  interruption  of 
marital  relations,  interdiction  of  vigorous 
exercise  or  long  standing,  rest  in  bed  dur- 


ing menstruation,  extraction  of  blood 
by  leeches,  counter-irritation  with  iodine 
or  small  blisters,  and  the  internal  admin- 
istration of  potash  salts — iodide,  bromide, 
or  chlorate  alone  or  in  combination  with 
bitter  tonics.  Ichthyol  is  frequently  of 
service,  administered  by  the  mouth,  by 
suppository,  or  on  vaginal  tampons;  fixa- 
tion of  the  ovaries  may  be  overcome  by 
judicious  pelvic  massage;  severe  attack 
of  pain  ameliorated  by  tincture  of  Pulsa- 
tilla, gtt.  X,  four  times  daily,  or  extract 
of  gelsemium,  gtt.  v,  three  or  four  times 
daily.  The  faradic  current  of  tension — 
that  is,  throiigh  a  long,  fine  wire — has 
been  found  serviceable  in  relieving  the 
pain. 

Inflammation  of  the  Tubes. 

Symptoms. — Tubal  disease  presents  no 
characteristic  symptoms.  Patients  com- 
plain of  pain,  tenderness,  and  more  or 
less  induration  of  the  pelvis  as  a  result 
of  the  inflammation  in  the  peritoneum. 
The  uterus,  ovaries,  and  tubes  are  fixed, 
not  infrequently  in  a  mass  which  cannot 
be  differentiated;  so  that  we  are  unable 
to  definitely  determine  the  position  and 
relation  of  the  uterus  to  the  inflamma- 
tory collection.  The  progress  of  the  in- 
flammatory condition,  the  interference 
with  the  nutrition  and  action  of  the  in- 
testinal canal,  and  also  the  absorption 
of  septic  matter  bring  about  a  lowered 
state  of  vitality  and  a  depraved  state  of 
healtli. 

Diagnosis. — The  history  of  the  patient 
and  course  of  the  disease  would  indicate 
the  existence  of  pelvic  lesions.  Biman- 
ual examination  reveals  more  or  less 
fixation  of  the  uterus,  a  mass  situated 
upon  one  or  both  sides,  or  in  Douglas's 
pouch,  the  contents  of  the  pelvis  ag- 
glutinated, with  a  history  of  pain  and 
tenderness;  a  recognition  of  points  of 
softening  should  enable  us  to  arrive  at  a 
diagnosis  of  pelvic  suppuration.    In  the 
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less  severe  inflammation,  resulting  in  an 
hydrosalpinx,  we  will  find  upon  one  or 
both  sides  of  the  pelvis  a  retort-shaped 
mass,  with  its  smallest  portion  directed 
toward  the  uterus  and  the  larger  extend- 
ing outward  into  Douglas's  pouch,  which 
is  movable  and  differs  from  an  ovarian 
cyst  in  shape,  having  a  retort-,  or  pear-, 
shape,  rather  than  spherical.  Fluctua- 
tion may  be  indistinct,  according  to  the 
size  of  the  mass. 

Prolapsed  intestine  and  varicose  veins 
have  caused  difficulties  in  diagnosis  of 
diseases  of  the  Fallopian  tubes.     If  pa- 
tients are  examined  in  the  exaggerated 
Trendelenburg     or     exaggerated     knee- 
chest    position,    the    tumor    disappears. 
Placing   the   patient   in   either   of   these 
positions,  a  little  pressure  will  raise  the 
intestine  sufficiently  far  up  to  know  that   1 
it  is  not  a   tube,   or  it  will   sometimes   j 
slip  out  of  the  pelvis  of  its  own  accord. 
If  there   are   many   adhesions  this  will 
not  take  place,  but  the  contents  of  the 
intestine  can  be  pressed  up  out  of  the 
pelvis,  so  that  the  distended  canal  col- 
lapses and  shows  that  it  is  not  a  tube. 
Placing   the   patient   in   this   knee-chest 
position   or   the  exaggerated   Trendelen- 
burg   position,    any    present    disappear, 
and   the   differential   diagnosis   is   made 
in  that  way.    A.  J.  C.  Skene  (Brooklyn 
Med.  Jour.,  Aug.,  '98). 
Etiology. — Tubal  disease  is  most  fre- 
quently a  result  of  infection,  which  may 
follow  an  abortion  or  labor,  careless  ex- 
amination, or  operation  upon  the  cervix 
or    uterine    cavity.      A    more    frequent 
cause     is     gonorrhoea,     which     travels 
through  the  uterus  to  the  tubes  and  pel- 
vie  peritoneum.     Another  cause  is  the 
tubercular  bacillus.     This  latter  disease 
probably  occurs  more  frequently  in  the 
tube  than  in  any  other  portion  of  the 
genital    structure.      Less    frequently    it 
arises  as  a  result  of  syphilis  and  actino- 
mycosis.    The  most   frequent  cause   of 
hfEmatosalpins  is  ruptured  ectopic  gesta- 
tion with  retention  of  blood  in  the  tube, 
which    subsequently    becomes    thinned 


and  mixed  with  mucus.  A  collection  in  a 
tube  adherent  to  an  ovary  which  possibly 
contains  a  number  of  cysts  is  likely,  upon 
increase  in  size  of  the  two  collections,  to 
have  the  inter\'ening  wall  or  septum  be- 
come so  thinned  as  to  break  down,  the 
two  structures  become  one,  and  form  a 
tubo-ovarian  cyst  or  tubo-ovarian  abscess 
according  to  the  character  of  its  con- 
tents. As  the  sac  enlarges,  its  mucous 
membrane  becomes  smooth,  and  the  wall 
gradually  thinned  until  it  forms  a  tu- 
mor of  considerable  size.  The  sac,  as  it 
increases  in  size,  may  drop  into  the  pelvis, 
fill  up  Douglas's  pouch,  and  napture,  or 
the  escape  of  pus-contents,  infecting 
this  portion  of  the  peritoneum,  may  pro- 
duce a  localized  peritonitis  and  the  for- 
mation of  a  large  collection  in  the  cul- 
de-sac.  Occasionally  two  infected  tubes 
may  drop  down  into  Douglas's  cavity, 
their  ends  become  united,  and  a  large 
double  pyosalpinx  form,  the  sac  consist- 
ing of  the  two  dilated  tubes. 

Pathology. — Infiammation  of  the  tubes 
occurs  in  the  form  of  acute  and  chronic 
inflammation.  Chronic  inflammation  re- 
sults in  salpingitis,  perisalpingitis,  ac- 
cumulation of  fluid  in  the  tube  forming 
an  hydrosalpinx,  pyosalpinx,  or  haemato- 
salpinx,  according  to  the  activity  of  the 
inflammation  and  infectious  character  of 
the  germs.  Infiammation  consists  in, 
first,  thickening  of  the  mucous  mem- 
brane, frequently  desquamation  of  its 
epithelium,  and  enlargement  of  the  tube. 
The  longitudinal  folds  of  mucous  mem- 
brane, becoming  abraded  and  lying  in 
apposition,  infrequently  become  adher- 
ent, forming  what  appear  to  be  cysts.  At 
other  points,  particularly  in  the  isthmus 
of  the  tube,  thickening  of  the  membrane 
occurs,  forming  pea-  to  bean-  sized  nod- 
ules, which  are  spherical  in  form,  with 
sharp  margins,  and  give  the  impression 
of  tumor-formations.     Thev  are  firm  in 
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consistence,   thick,   vascular   structures, 
sometimes  also  double  sided,  and  sym- 
metrical.    This  inflammation  has  been 
denominated  the  salpingitis  nodosa  isth- 
mica.    With  the  extension  of  the  inflam- 
mation  to   the   mucous  membrane,   in- 
creased   secretion    follows,    portions    of 
which  are  discharged  into  the  peritoneal 
cavity,  and  cause  an  inflammatory  con- 
dition, which  causes  the  plastic  material 
to  be  thrown  out,  and  close  up  the  end 
of  the  tube.     With  inflammation   and 
thickening  of  the  mucous  membrane,  it 
becomes  contracted  and  leads  to  retrac- 
tion of  the  fimbrise,  or  by  the  contraction 
of  the   muscular   layer   it   pushes   the 
peritoneum  over  the  abdominal  orifice, 
which  becomes  agglutinated  and  closes 
the  opening.     Occasionally  one  or  more 
fimbria  may   protrude,   thus  leaving  a 
track  by  which  fluid  subsequently  may 
escape  into  the  peritoneal  cavity.    With 
the  closure  of  the  tube  the  increase  of 
contents  causes  an  obtuse-ended  tumor, 
which  gradually  fills  with  fluid,  forming 
occasionally    a    pear-shaped    mass,    or, 
where  its  walls  are  in  places  constricted 
by  an  increased  amount  of  fibrous  tissue, 
a  sausage-shaped  tumor  is  formed.    This 
sac,  when  its  contents  are  serous,  is  an 
hydrosalpinx,  and  occasionally  becomes 
greatly  distended,  forming  a  sac  as  large 
as  a  child's  head,  w^hich  increases  in  size 
toward  the  abdominal  end,  and  presents 
a  thin-walled  tumor  which  is  more  or  less 
free,  and  about  which  adhesions  may  be 
entirely  absent.    In  a  more  acute  infec- 
tion the  contents  become  purulent,  and 
with  pus-contents  we  have  an  inflamma- 
tion extending  through  the  wall  of  the 
tumor,  involving  its  peritoneal  surface, 
and  not  infrequently  causing  extensive 
peritoneal  inflammation  by  which  every- 
thing in  the  pelvis  is  matted  together. 
Such  a  sac  may  subsequently  rupture, 
spread  out  the  broad  ligament,  and  form 


a  pelvic  abscess  of  considerable  dimen- 
sions. If  the  adhesions  are  firm  between 
the  intestine  or  bladder  and  sac,  rupture 
may  occur  either  in  the  intestine  or  blad- 
der and  decrease  the  tumor  from  the  dis- 
charge of  pus;  or  the  wall  may  become 
so  thinned  as  to  permit  its  discharge 
through  the  abdominal  walls,  into  the 
vagina,  or  more  seriously  into  the  peri- 
toneal cavity,  when  it  is  followed  by 
rapidly  fatal  septic  peritonitis.  When 
the  sac  empties  into  the  bladder  or  in- 
testine, it  does  so  at  a  level  which  does 
not  permit  the  entire  sac  to  be  drained, 
and  consequently  it  is  only  the  overflow 
that  escapes.  The  patient  is  subjected  to 
a  long-continued  drain,  which  results  in 
increased  anemia  and  debility. 

Treatment.  —  Palliative  treatment  in 
these  conditions  is  of  no  avail.  If  the 
patient  is  in  an  acute  attack  one  may 
prefer  to  bring  about  a  subsidence  from 
the  acute  symptoms.  Place  the  patient 
in  bed,  administer  purgatives,  and  apply 
an  ice-bag.  No  hope  for  permanent  re- 
lief can  be  asserted  until  the  sac  is  evac- 
uated or  removed.  The  method  of  treat- 
ment, however,  will  depend  somewhat 
upon  its  situation  and  size.  A  large  col- 
lection filling  up  Douglas's  pouch,  or  dis- 
tinctly recognized  through  the  vagina,  is 
preferably  attacked  by  vaginal  incision, 
in  order  to  remove  the  large  quantity  of 
infectious  material  without  bringing  it 
in  contact  with  the  peritoneal  cavity. 
Collections  of  pus  may  be  evacuated  by 
free  vaginal  incision,  through  the  poste- 
rior vaginal  fornix;  expose  the  sac  and 
make  an  incision  into  it  through  which 
its  contents  are  evacuated.  The  sac  is 
thoroughly  irrigated,  and  an  examination 
made  as  to  the  existence  of  further  col- 
lections. If  any  exist,  they  are  broken 
open  and  evacuated.  Where  the  sac  is 
readily  separable  it  may  be  gradually 
drawn  down  and  removed  through  the 
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vagina.  If,  however,  there  is  more  or 
less  fixation  of  the  thoroughly  opened 
and  irrigated  sac,  it  is  packed  with  iodo- 
form gauze,  which  is  permitted  to  remain 
the  greater  part  of  the  week,  the  cavity 
being  irrigated,  after  its  removal,  with 
formalin  solution  (1  to  2000)  and  re- 
packed. The  procedure  should  be  con- 
tinued every  few  days  until  the  sac  has 
contracted,  when  it  may  be  omitted.  Oc- 
casionally this  operation  will  result  in 
obliteration  of  the  sac  and  cure  of  the 
patient.  It  should  always  precede  an  ab- 
dominal section  whenever  there  is  a  large 
collection  of  pus  that  can  be  reached 
per  vaginam.  The  only  objection  to  the 
plan  of  treatment  is  that  it  is  not  al- 
ways curative;  the  secreting  surface  re- 
mains and  the  sac  may  again  close  and 
refill.  The  eifective  operation  is  to  open 
the  abdomen,  break  up  the  adhesions, 
and  remove  the  infected  tube  and  ovary. 
This  operation  is  greatly  enhanced  by 
placing  the  patient  in  the  Trendelen- 
burg posture,  by  which  the  sight  as  well 
as  touch  may  be  exercised  in  the  enuclea- 
tion and  removal  of  the  mass. 

While  extirpation  of  a  tubal  sac  is  the 
proper  treatment  in  large  collections, 
whether  of  blood,  pus,  or  serum,  abdom- 
inal section  should  not  be  considered  as 
required  in  every  case  of  tubal  inflammu- 
tion.  In  the  slighter  forms  of  disease, 
and  in  the  early  stages,  the  hygienic 
measures  already  indicated,  supplemented 
by  palliative  curettement  and  the  drain- 
age of  the  uterus,  will  often  be  sufficient 
to  establish  a  resolution  of  the  slighter 
forms.  The  maintenance  of  uterine 
drainage  will  often  be  sufficient  to  estab- 
lish a  cure,  both  clinically  and  function- 
ally. In  other  words,  patients  who  have 
had  extensive  tubal  inflammation  of  gon- 
orrhceal  origin  have  recovered  and  sub- 
sequently given  birth  to  children.  I  have 
observed  this  sufficiently  frequently  in 


my  own  practice  to  make  this  assertion 
without  question.  Occasionally  the  uter- 
ine end  of  the  tube  remains  patulous, 
permitting,  in  certain  positions  of  the 
body  or  in  overaccumulation,  the  evacua- 
tion of  the  sac  through  the  uterus  and  its 
disappearance  until  it  again  refills.  This 
condition  is  known  as  hydrops  tubas  pro- 
fluens. 

The  extension  of  inflammation  from 
the  iiterus  to  the  tubes  and  the  existence 
of  inflammatory  products  in  that  organ 
after  the  removal  of  the  tubes,  which  not 
infrequently  causes  nervous  and  other 
manifestations,  led  Pean  and  his  follow- 
ers to  advocate  the  removal  of  the  uterus 
per  vaginam  whenever  the  condition  was 
such  as  to  require  the  removal  of  both 
ovaries.  This  operation  may  he  done 
either  by  clamp  or  ligature.  The  clamp 
operation  is  the  more  expeditioiis.  The 
ligature,  while  longer,  is  safer. 

The  operative  procedure  consists,  first, 
in  thorough  cleansing  and  disinfection 
of  the  vagina.  The  cervix  is  seized  with 
a  double  tenaculum,  and  the  vagina  in- 
cised with  scissors,  knife,  or — preferably 
— with  a  thermocautery-knife.  Incision 
with  the  latter  prevents  hasmorrhage 
from  the  vaginal  wall  and  promotes 
drainage  through  the  longer  duration  re- 
quired in  the  union  of  the  vaginal  wound. 
The  incision  completely  encircles  the 
neck  of  the  uterus  and  may  extend  one- 
half  to  three-fourths  of  an  inch  on  a  line 
posteriorly  to  the  broad  ligament.  Pus- 
collections  in  either  the  tube  or  Douglas's 
pouch  should  now  be  opened  and  thor- 
oughly evacuated,  and  the  cavity  irri- 
gated before  the  adhesions  are  broken  up, 
which  removes  an  extensive  source  of 
infection. 

The  separation  of  the  bladder  from 
the  uterus  is  accomplished  by  blunt  dis- 
section and  the  tissues  are  pushed  off 
posteriorly  in  the  same  manner  until  the 
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peritoneum  is  reached.  By  the  dissec- 
tion, we  may  frequently  strip  out  a  good 
portion  of  the  cervix  without  the  neces- 
sity for  ligating  vessels.  Having  reached 
the  peritoneum  in  front  and  behind,  a 
fold  of  the  broad  ligament  is  then  secured 
on  either  side  by  ligature  or  a  clamp,  and 
incised,  which  sets  free  the  cervix.  We 
may  now  proceed  to  drag  down  the 
cervix,  ligate  and  cut  the  remaining  por- 
tions of  the  broad  ligaments  on  each  side 
in  a  similar  manner,  or  the  cervix  may  be 
amputated  and  the  fundus  of  the  uterus 
rotated  downward  through  the  anterior 
incision.  This  procedure  permits  the 
passage  of  the  finger  over  the  fundus,  to 
follow  up  the  broad  ligaments,  and  ac- 
complish the  enucleation  of  the  ovary 
and  tube.  The  ovary  and  tube  are 
usually  prolapsed  backward  from  their 
weight,  and  this  manoeuvre  renders  them 
tense  and  enables  the  operator  with  the 
finger  to  follow  more  readily  the  line 
of  cleavage  between  the  tube  and  ovary 
and  the  other  tissues. 

After  the  sac  is  separated  and  enu- 
cleated, the  remaining  portion  of  the 
ligament  is  ligated  and  cut.  This  is  usu- 
ally first  done  upon  the  left  side,  which 
gives  us  more  room  to  follow  the  same 
procedure  upon  the  right.  If  ligatures 
are  used  they  should  be  firmly  tied,  and 
the  ends  cut  to  prevent  traction,  which 
may  pull  them  from  the  stump.  A  re- 
tracted stump  is  quite  difficult  to  reach, 
and  in  dragging  it  down  tlie  ovarian 
artery  may  slip  back  and  bleed.  The 
stumps  are  temporarily  held  with  clamps, 
so  that  they  may  not  be  retracted  be- 
yond our  reach  when  we  choose  to  close 
the  vaginal  wound. 

With  the  completion  of  tlie  operation 
the  surfaces  are  carefully  inspected  for 
bleeding-points,  the  vagina  and  the  pel- 
vis irrigated  with  a  normal  salt  solution, 
by  which  the  bood  and  discharge  are 


completely  removed.  In  the  majority  of 
these  cases  extensive  tearing  and  denuda- 
tion has  been  necessary,  which  will  re- 
sult in  the  escape  of  the  serous  effusion 
or  even  blood;  it  is  preferable  not  to 
close  the  vaginal  wound,  but  pack  the 
cavity  with  iodoform  gauze.  This  gauze 
packing  is  permitted  to  remain  from  six 
to  eight  days.  When  removed,  plastic 
exudation,  which  has  been  thrown  out 
around  it,  will  hold  up  the  intestines  and 
prevent  their  prolapsus.  The  tampon, 
however,  should  be  replaced  by  a  smaller 
one,  which  is  jDcrmitted  to  remain  for  a 
few  days.  The  sutures  may  be  silk  or  cat- 
gut, preferably  the  latter,  as  the  silk  is 
almost  certain  to  become  infected,  and 
will  prove  a  source  of  irritation  until  they 
are  finally  thrown  off  or  disintegrate. 
The  catgut  is  of  much  shorter  duration 
and  much  less  likely  to  cause  trouble. 
The  vaginal  operation  is  not  applicable 
to  all  cases.  It  should  not  be  preferred 
when  there  is  any  hope  of  saving  the 
uterus  and  the  appendages  of  one  side. 
It  is  only  in  those  cases  in  which  the  ex- 
amination has  demonstrated  the  neces- 
sity for  the  sacrifice  of  both  ovaries  and 
tubes,  that  the  extirpation  of  the  uterus 
should  be  considered.  Where  a  partial 
operation  is  done,  the  preferable  route 
will  be  by  the  abdomen,  as  it  permits  us 
the  better  to  inspect  the  condition  of  the 
peritoneal  cavity,  to  break  up  adhesions, 
and  suitably  treat  the  partially  diseased 
organ,  which  may  remain. 

The  consensus  of  opinion  from  the  in- 
dications given  by  the  operators  of  the 
widest  experience  is  that  conservative 
operations  on  the  tube  and  ovaries  may 
be  practiced:  1.  For  new  growths  of  be- 
nign character,  for  myoma  and  fibroma 
of  the  tube,  simple  cysts,  dermoids  and 
fil)roids  of  the  ovary,  and  parovarian 
cysts.  2.  The  tube  and  ovary  ought  not 
to  be  sacrificed  as  a  matter  of  conven- 
ience to  the  operator.  It  is  contra-indi- 
catcil  in  malignant  or  in  papillary  dis- 
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ease.      3.    For    chronic    oophoritis    and 
cystic  degeneration.     4.  For  hfematoma 
of  the  ovary  and  tube  (pei-haps  hardly  a 
consensus  of  opinion  here).     5.  For  in- 
flammatory diseases  of  the  appendages, 
where  the  acute  stage  has  subsided,  pro- 
vided  that   there  is  no   suppuration   in 
the  pelvis  or  in  the  ovary,  that  the  con- 
tents of  the  tvibe  are  serous  or  hfenior- 
rhagic,  and  prove  sterile  on  immediate 
cover-slip     bacteriological     examination 
(Schauta,  Wertheim),  and  that  the  inner 
end   of   the   tube   is   patent.     For    con- 
servation to  be  rational  it  is  essential 
that  part  of  the  ovary  should  be  capable 
of  function:    if  both  ovaries  have  to  be 
entirely  removed,  there  is  no  reason  for 
retaining   the   tube;     the    state    of   the 
ovaries  must  govern  the  method  of  pro- 
cedure.    6.   Conservative   operations   on 
the  tubes  should  be  limited  to  the  child- 
bearing  period.    Up  to  the  present  it  is 
uncertain  whether  an  ovary,  the  seat  of 
a  small  cystoma,  may  be  safely  resected 
or  whether  a  tube,  dilated  by  old  sterile 
pus  can  be  safely  opened  up.     Some  of 
the    American    surgeons    show    special 
boldness  in  the  presence  of  pus.     With 
regard   to    the   tubes,   the   majority    of 
conservative  operations  are  undertaken 
when  the  abdomen  has  been  opened  for 
gross   disease   of   the    appendages   upon 
one  side,  and  less  advanced  tubal  disease 
has  been   revealed.     In   considering  the 
method  to  be  adopted  in  dealing  with 
the  tubes,  certain  points  stand  out :    the 
artificial  ostimn  should  be'  wide  enough 
to  allow  of  later  contraction,  if  neces- 
sary, by  slitting  the  tube  longitudinally. 
Provision  should  be  made  for  eversion  of 
the  mucosa  in  order  to  obtain,  as  far  as 
possible,  the  conditions   present   in   the 
normal  ostium  abdominale.    Care  should 
be    taken,   by    suture    or    otherwise,   to 
leave   the  new  opening  in  the  tube   in 
juxtaposition  with  the  ovary.     The  en- 
ergetic disinfection  of  the  tiibes  by  anti- 
septics practiced  earlier,  is  unnecessary 
if  the  cases  are  suitably  chosen,  and  all 
measures   likely  to   irritate   the   perito- 
neum are  to  be  avoided.    It  is  still  unde- 
cided whether  resection  or  ignipuncture 
of  the  ovary  is  the  best  operation  for 
chronic    oophoritis    and    cystic    disease. 
That  resection  may  be  followed  by  ad-   I 


hesion  in  some  cases  has  been  proven  by 
observation.  We  are  not  yet  in  a  posi- 
tion to  determine  how  far  the  technique 
adopted  {i.e.,  the  kind  of  suture  used 
and  the  method  of  suture)  is  responsible 
for  such  adhesions.  Florence  N.  Boyd 
(Brit.  .Tour,  of  Obstet.,  March,  1903). 

Tumors  of  the  Fallopian  Tubes. 

Benign  Growths.  —  Tumors  of  the 
tubes  and  ovaries  may  be  benign  or  ma- 
lignant. The  benign  tumors  of  the  Fal- 
lopian tubes  are  exceedingly  rare,  except- 
ing those  which  are  the  products  of  in- 
flammatory changes,  and  have  already 
been  given. 

Fibroma,  or  myoma,  of  the  tube  is  an 
infrequent  growth,  and  attains  to  small 
size.  It  arises  from  the  muscular  tissue 
of  the  tube,  and  may  grow  inward  or  be- 
come subperitoneal;  it  rarely  obstructs 
the  calibre  of  the  tube.  Inflammatory 
and  tuberculous  changes  have  some- 
times been  mistaken  for  this  growth, 
particularly  the  condition  known  as  sal- 
pingitis nodosa. 

Recklinghausen  has  described  a  form 
of  fibroma  characterized  by  fibroid  con- 
stituents and  including  glandular  struct- 
ure. This  growth  is  attributed  to  some 
remains  of  the  primordial  structure. 
The  fihrocyst  of  Ihe  tube  is  so  rare  that 
but  a  single  case  has  been  described,  that 
of  Sanger-Barth,  which  consists  of  three 
tumors,  the  conglomeration  of  various 
large  cysts,  firm  tumors  that  were  in  part 
pedunculated  from  the  fimbriae  of  an 
otherwise  healthy  tube.  Under  exam- 
ination the  products  greatly  resemble  a 
teratoma.  Enchondromata  are  small 
cartilaginous  masses  found  in  the  ends 
of  the  fimbria. 

Dermoid  cyst  of  the  tube  is  exceed- 
ingly rare.  Ritchie  described  one  which 
contained  a  plum-sized  bone.  Pozzi  has 
also  described  a  dermoid  cyst  removed 
from  the  tubal  wall.    Cysts  of  small  size 
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are  frequent.  The  large  irregular  bullae 
so  common  in  association  with  fibroid 
growths  are  said  to  be  dilated  lymph- 
spaces.  Cysts  which  vary  in  size  from  a 
pea  to  a  walnut  are  found  in  the  walls 
of  the  tube,  but  most  frequently  beneath 
the  peritoneum.  Cysts  within  the  tube 
are  generally  the  result  of  adhesions  of 
adjoining  folds  of  the  mucous  membrane. 
Polypus  is  a  rarely  recognized  growth. 
Lewers  reports  a  case  in  which  the  inner 
surface  of  the  tube  was  studded  with  such 
growths  varying  in  size  from  a  pin's  head 
to  a  pea.  Papillomata  of  the  tube,  con- 
sidered as  adenoma  by  Sutton,  are  allied 
to  the  condylomata,  or  warts,  of  the 
Yulva;  they  consist  mainly  of  epithe- 
lium. These  growths  are  difficult  to  dif- 
ferentiate from  sarcoma  and  cancer,  but 
are  evidently  benign. 

Malignant  Growths.  —  Carcinoma  of 
the  tube  may  be  either  primary  or  sec- 
ondary, though  the  latter  is  much  the 
more  frequent.  The  secondary  involve- 
ment may  take  place  from  either  the 
ovaries  or  the  uterus.  Doran  divides 
primary  cancer  of  the  tube  into  two 
forms:  where  the  cancer  first  develops 
in  mucous  membrane  of  a  normally- 
formed  tube;  second,  where  it  forms  in 
a  malformed  tube,  bearing  a  cyst  whose 
wall  becomes  infected. 

fuse  of  primaiy  carcinoma  of  the  Fal- 
lopian tube.  Tliirty-one  have  already 
been  recorded.  The  ages  of  the  patients 
varied  from  forty  to  sixtj'  years.  The 
menopause  does  not  seem  to  be  an  im- 
portant factor  in  the  development  of  the 
disease.  Salpingitis  has  a  direct  bearing 
npon  it.  Boursier  and  Vcnot  (Revue  dc 
(iynf'c.  et  de  Chir.  Abdom.,  No.  2,  1901). 

Sarcoma  of  the  ovary  is  frequent;  of 
the  tube  very  rare.  Sarcomatous  nodules 
are  sometimes  found  scattered  over  the 
peritoneal  surface  of  the  tube,  but  it 
more  frequently  passes  from  the  ovary  to 
the    omentum.      Deciduoma    malignum 


can  occur  in  a  portion  of  the  placenta  or 
chorion  of  the  tube.  It  forms  in  the 
tubal  sac  as  readily  as  it  would  in  the 
placenta  or  chorion  of  the  uterus.  The 
possibility  of  such  an  occurrence  is  urged 
by  Sanger  as  an  additional  argument  for 
active  interference  for  the  extirpation  of 
tubal  moles  and  the  appendages  after 
tubal  abortion. 

Tumors  of  the  Ovaries. 

These  tumors  ditt'er  from  the  other 
neoplasms  in  their  greater  propensity  to 
malignant  degeneration,  often  rendering 
it  difficult  to  determine  whether  the  indi- 
vidual growth  is  malignant  or  benign; 
consequently  we  will  discuss  the  two 
classes  of  tumors  together. 

Classification. — Tumors  of  the  ovary 
are  divided  clinically  into  cystic  and 
solid;  pathologically  into  simple,  pro- 
liferating, dermoid,  and  parovarian.  By 
size,  into  small  and  large.  The  cystic 
comprise  the  simple,  proliferating,  and 
the  dermoid.  Solid  tumors,  less  frequent, 
are  the  fibromata,  sarcomata,  and  car- 
cinomata.  Cysts  may  originate  in  any 
part  of  the  tubo-ovarian  structure,  as  the 
cortical,  medullary,  and  parenchymatous 
portions  of  the  ovary,  and  in  the  struct- 
ure between  the  tube  and  ovary  known  as 
the  Eosenmiiller  organ,  or  parovarian 
structure,  of  which  the  hydatid  of  Mor- 
gagni,  the  extremity  of  the  canal  of 
Midler,  is  an  example.  Cysts  which  de- 
velop in  the  folds  of  the  broad  ligament 
are  known  as  broad-ligament  cysts. 

Cysts. — Cystic  growths  attain  almost 
unlimited  size,  larger  than  any  other 
growth,  and  occasionally  the  body  seems 
but  an  appendage  to  the  tumor.  They 
rapidly  reach  the  weight  of  one  hundred 
pounds.  Maritan  recently  reported  an 
ovarian  cyst  weighing  two  hundred 
pounds,  removed  from  a  woman  who  had 
previously  weighed  two  hundred  and 
ninety  pounds.    Her  girth  measure  was 
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ninety  inches.  Solid  tumors  closely  re- 
tain the  shape  of  the  ovary;  cystic  are 
irregularly  spherical, — the  larger  they 
become,  the  more  spherical.  The  surface 
of  the  cyst  is  a  bluish  white,  greenish, 
brownish,  yellow,  or  a  glistening  white. 
Secondary  developments  in  the  cyst-wall 
may  give  it  an  irregular  shape.  Cysts  are 
still  further  divided  into  unilocular,  or 
single  cysts,  and  multilocular,  where  the 
cysts  are  divided  into  a  number  of  cavi- 
ties or  smaller  cysts  within  its  walls. 

The  contents  of  the  various  tumors 
greatly  differ.  Indeed,  the  different 
cysts  in  the  same  tumors  show  radically 
different  contents.  In  the  unilocular 
tumors  the  contents  are  usually  clear 
and  limpid;  in  the  multilocular,  thick, 
viscid,  and  glue-like.  In  some  chambers 
it  may  be  clear  and  limpid,  in  others 
thick  and  viscid,  or,  again,  mixed  with 
pus,  blood,  or  fat.  Cysts  of  the  broad 
ligament  are  generally  unilocular  and 
contain  clear  fluid.  Those  which  orig- 
inate in  the  hilum  are  papillary,  and 
those  from  the  parenchymatous  structure 
of  the  ovary  glandular.  The  small  cysts 
are  described  as:  first,  small  residual 
cysts  which  develop  from  the  horizontal 
canals  of  the  parovarium,  with  which 
may  be  included  the  hydatid  of  Mor- 
gagni;  second,  follicular  cysts;  third, 
cysts  of  the  corpus  luteum;  fourth,  tubo- 
ovarian  cj'sts. 

The  large  cysts  are:  first,  the  gland- 
ular proliferous;  second,  the  papillary 
proliferous;  third,  the  dermoid,  simple 
and  mixed;  fourth,  parovarian,  includ- 
ing several  varieties,  as  hyaline,  papillary, 
and  dermoid. 

Cases  of  cystic  degeneration  of  the 
ovary  are  divisible  into  three  groups, 
viz.:  1.  Those  in  which  the  ovary  is 
filled  with  small  cysts,  showing  various 
stages  of  degeneration,  where  it  is  diffi- 
cult to  decide  macroscopically  whether 
the  condition  is  normal  or  pathological. 


It  seems  to  represent  essentially  an  in- 
crease in  physiological  processes.  2.  In 
this  group  the  changes  are  more  evident, 
as  some  of  the  dropsical  follicles  attain 
a  considerable  size  and  others  atrophy. 
Hj'pertemia  is  more  marked,  with  result- 
ing hemorrhages;  so  that  some  follicles 
lose  their  lining  epithelium  and  are  filled 
with  coagula.  3.  In  the  third  group  the 
cystic  formation  is  general,  though  ova 
can  still  be  found  in  some  of  the  fol- 
licles, even  when  they  are  denuded  of 
epithelium.  Degeneration  of  the  ovum 
is  often  preceded  by  changes  in  the 
membrana  granulosa. 

Microscopically,  in  the  majority  of  the 
cases,  so-called  hydrops  folUcuU  are  due 
to  glandular  formations  following  in- 
growth of  the  germinal  epithelium,  and 
not  to  simple  dilatation  of  a  pre-existing 
follicle.  Moreover,  this  mode  of  origin 
can  be  inferred  in  some  cases  of  ordinary 
cystic  degeneration.  Kahlden  (Beitrilge 
zur  path.  Anat.  u.  zur  Allgem.  Path., 
Bd.  x.Yxi,  1902). 

Small  residual  cysts  develop  in  the 
structure  between  the  tube  and  ovary, 
known  as  the  parovarian  structure,  or 
organ  of  Eosenmiiller.  Those  originat- 
ing in  the  vertical  tubes  have  ciliated 
epithelium,  and  may  subsequently  de- 
velop into  papillary  growths.  They  are 
detached  from  the  ligament  and  hang 
from  the  peritoneal  surface  by  a  slender 
pedicle.  Attached  to  the  fimbriated  end 
of  the  tube  is  generally  found  a  small 
cyst  varying  in  size  from  a  pea  to  a  cherry, 
known  as  the  hydatid  of  Morgagni,  which 
from  its  almost  constant  presence  is  re- 
garded as  a  physiological  cyst. 

Follicular  cysts,  or  hydrops  follicu- 
lorum,  are  small  cysts  which  are  unilocu- 
lar, dilated  follicles,  generally  multiple 
and  small.  In  an  ovary  which  has  not 
attained  twice  its  size,  fifteen  or  twenty 
of  these  cysts  are  often  found.  They 
were  long  considered  as  the  sole  source 
of  large  ovarian  cysts,  but  it  is  in  rare 
instances  only  when  they  attain  the  size 
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of  a  fist,  occasionally  that  of  a  man's 
head.  The  contents  of  the  cyst  are  gen- 
erally clear,  may  be  blood-stained,  and 
have  a  specific  gravity  of  1005  to  1020. 
The  cyst-wall  is  a  transparent,  thin  mem- 
brane of  light-gray  color,  covered  with 
columnar  epithelium.  The  ovarian 
stroma  may  be  excessive  or  the  reverse. 
In  the  latter  condition  the  ovary  is  fre- 
quently converted  into  a  mass  of  delicate 
cysts.  The  disease  is  generally  bilateral. 
These  cysts  are  unruptured  and  dilated 
Graafian  follicles.  In  the  smaller  ones 
ovuli  may  be  detected.  Failure  to  rupt- 
ure and  increase  of  fluid  contents  increase 
the  atrophy  of  the  follicle.  Rupture  may 
be  prevented  by  undue  thickness,  or 
toughness,  of  the  ovarian  wall,  which  re- 
sults from  inflammation,  or  deposits  of 
exudation  upon  the  surface  of  the  ovary. 
It  also  is  caused  by  a  deep  situation  of 
the  developing  follicle,  or  a  very  slight 
congestion,  insufficient  to  furnish  proper 
secretion  to  produce  rupture.  These 
cysts  have  been  found  in  an  ovary  prior 
to  menstruation;  indeed,  in  the  foetal 
ovary.  They  rarely  give  rise  to  sj'mp- 
toms. 

Cysts  of  the  corpus  luteum  are  uni- 
locular cysts  the  size  of  a  pigeon's  egg, 
occasionally  that  of  an  apple.  They  were 
described  by  Rokitansky,  and  it  was  sup- 
posed they  could  only  occur  in  the  cor- 
pus luteum  of  pregnancy,  but  tliry  liavo 
been  found  in  the  nullipara. 

Tubo-ovarian  cysts  arise  from  contact 
with  the  distended  tube  adherent  to  a 
cyst  of  the  ovary.  The  increasing  press- 
ure of  the  accumulating  fluid  gradually 
absorbs  the  thin  septum,  and  the  two 
€acs  form  one  cavity,  the  smaller  portion 
of  which  is  usually  formed  by  the  tube. 
The  uterine  end  of  the  tube  can  remain 
permeable  and,  as  the  fluid  increases, 
permit  the  overflow  to  drain  through  tlie 
uterus.    Such  a  condition  is  known  as  a 
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profluent  tubo-ovarian  hydrops,  which 
resembles  ovarian  hj'drops  tubse  pro- 
fluens.  The  open  tube  acts  as  a  safety- 
valve  and  prevents  increase  from  disten- 
sion of  the  cyst. 

Large  Cysts.  —  Proliferating  cysts 
comprise  the  great  majority  of  ovarian 
tumors  and  vary  in  size  from  an  egg  to 
that  of  a  tumor  weighing  over  one  hun- 
dred pounds,  which  fills  up  the  abdo- 
men and  encroaches  upon  the  thoracic 
viscera.  The  surface  of  the  cyst  presents 
a  pearly-white,  glistening  appearance,  the 
thinner  portions  of  which  are  purple, 
green,  or  black,  according  to  the  color  of 
their  individual  contents.  The  external 
surface  may  be  smooth  or  covered  with 
papillary  growths  or  mucous  vegetations. 
The  glandular  proliferous  are  highly  or- 
ganized and  richly  supplied  with  blood- 
vessels. The  glandular  proliferous  have 
the  faculty  of  budding  or  generating 
new  cysts  from  within  the  original 
growth.  They  may  be  spherical  in  shape 
and  regular  in  outline,  simulating  a  sin- 
gle cyst,  or  be  irregular  from  numerous 
nodules,  which  indicate  a  multilocular 
tumor.  These  growths  generally  have  a 
distinct  pedicle,  which  is  the  attachment 
of  the  tumor.  The  pedicle  may  be  long 
or  short,  thin  and  band-like  or  broad 
and  thick.  Occasionally  the  tumor  is 
sessile.  The  latter  are  frequently  intra- 
ligamentary.  The  pedicle  is  developed 
by  the  traction  of  the  tumor  and  the  re- 
suiting  hyperplasia  of  the  ovarian  liga- 
ment and  stretching  of  the  meso-ova- 
rium.  The  tube  generally  remains  sepa- 
rated by  its  mesosalpinx  from  the  tumor, 
v/hile  the  ampulla  is  often  fastened  to  or 
approaches  the  sac.  The  tube  is  usually 
elongated.  In  ovariotomy  the  tulie  is 
generally  removed  with  the  pedicle.  The 
pedicle  varies  in  length  from  four  to 
twenty  centimetres;  in  breadth,  from 
two  to  twelve  centimetres,  and  may  be 
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entirely  absent.  The  tendency  to  absence 
of  the  pedicle  depends  somewhat  upon 
the  variety  of  the  cyst.  In  glandular,  the 
tendency  is  to  a  long  pedicle;  in  papil- 
lary, to  short  or  absent  pedicle;  and  in 
dermoid,  it  is  short  and  strong. 

Summary  of  23  ovarian  tumors  weigh- 
ing over  100  pounds  collected  from  litera- 
ture, and  history  of  a  personal  case  in 
which  the  weight  of  the  tumor,  sac,  and 
contents  was  245  pounds:  43  pounds 
more  than  any  cyst  yet  recorded.  In  24 
cases,  15  recoveries  followed  operation. 
The  average  weight  of  the  tumors  was 
129  pounds,  while  in  6  cases  followed  by 
death  the  average  weight  was  181  pounds. 
The  fatality  from  operation  in  such  cases 
thus  appears  to  be  directly  proportional 
to  the  size  of  the  tumor.  Extensive 
adhesions  also  militate  against  successful 
operation.  Primary  aspiration  is  appar- 
ently no  safer  than  immediate  opera- 
tion. Marsupialization  is  contra-indi- 
cated. Successful  tappings  are  sometimes 
tolerated,  but  usually  lead  to  exhaustion 
and  death  in  a  few  hours.  Death  is  apt 
to  occur  within  a  few  hours  as  the  result 
of  shock,  but,  if  this  danger  is  passed, 
the  fatal  issue  is  likely  to  be  the  result 
of  intestinal  obstruction  following  ad- 
hesions. Bullitt  (Annals  of  Surg.,  Jan., 
1900). 

Structure.  —  The  internal  structure 
of  glandular  cysts  justifies  their  division 
into  the  areolar,  unilocular,  and  multi- 
locular.  The  glandular  cysts,  Virchow 
says,  originate  in  the  invagination  or 
proliferation  of  the  epithelium  in  the 
stroma.  Continuation  of  these  processes 
causes  the  formation  of  a  many-cham- 
bered, glandular,  or  adenomatous  cyst. 
An  areolar  cyst  is  a  conglomeration  of 
small  cysts,  with  thick,  well-developed 
and  vascular  stroma.  A  number  of  cysts 
may  have  ruptured  to  form  a  consider- 
able-sized one  or  the  entire  tumor  may 
be  made  up  of  a  large  number  of  small 
masses,  none  of  which  will  exceed  the 
size  of  a  plum.  Unilocular  cysts  often 
attain  an  enormous  size,  but  examination 


will  disclose  evidence  of  a  previous  di- 
vision into  numerous  smaller  cysts;  so 
it  may  be  asserted  that  all  unilocular 
cysts  originate  from  multilocular  ones. 
A  careful  investigation  will  usually  dis- 
close small  cysts  in  the  wall,  not  infre- 
quently the  remains  of  septa  in  its  cavity. 
Multilocular  cysts  contain  a  number  of 
cysts  of  varying  size,  so  arranged  as  to 
present  the  appearance  of  a  single  tumor. 
By  the  increase  of  the  individual  sacs, 
their  intervening  walls  gradually  become 
thinned  until  one  after  another  they 
rupture,  and  the  sacs  coalesce  to  form 
larger  single  chambers.  These  remains 
of  septa  become  still  more  stretched  as 
the  tumor  increases  in  size,  until  they 
present  only  a  cord-like  surface  on  the 
inner  margin  of  the  tumor.  Occasionally 
the  vascular  structure  alone  remains  to 
indicate  the  former  septum.  In  sudden 
rupture  vessels  of  the  septa  are  torn 
and  extensive  haemorrhage  may  follow, 
changing  the  character  of  the  sac-eon- 
tents.  Upon  examination  of  a  large  cyst 
we  tisually  find  a  wall  with  three  layers, 
the  outside  consisting  of  pure  connective 
tissue  like  the  albuginea  of  the  ovary,  the 
middle  of  loose  connective  tissue  with 
numerous  large  vessels,  while  the  inner 
is  rich  with  cells  and  contains  numerous 
small  vessels.  The  external  surface  of 
the  cyst  is  covered  with  columnar  epithe- 
lium, and  it  is  lined  with  one  layer  of 
cylinder  epithelium,  which  presents  dif- 
ferent forms  in  different  tumors,  and  by 
its  structure  governs  the  character  of  the- 
secretion  in  the  various  sacs.  In  the- 
larger  cyst  the  epithelium  undergoes  de- 
generative changes,  through  thinning  of' 
the  septal  wall.  Fatty  or  albuminous 
changes  csiise  the  epithelium  to  disap- 
pear entirely  from  the  wall  of  one  or 
more  of  the  larger  cysts.  Pfannensteil 
has  directed  attention  to  the  possibility- 
of  the  formation  of  papillary  grow-ths  in 
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the  glandular  C3'sts.  These  growths  may 
be  sparsely  distributed  from  the  inner 
surface  of  a  large  cyst;  in  others  they 
appear  as  circumscribed  tufts  in  one  side 
of  the  cyst,  while  the  remaining  portion 
is  smooth,  or,  again,  the  entire  cavity 
may  be  filled  with  strong,  branching 
growths,  while  the  quantity  of  fluid  is 
very  scant.  The  larger  the  cyst,  the 
greater  the  probability  that  a  large  por- 
tion of  the  wall  is  smooth.  Cyst-eon- 
tents  often  present  a  very  great  contrast 
in  color  and  consistence,  as  almost  color- 
less, a  straw  color,  green,  purple  or  black, 
thin  or  thick,  viscid  or  gelatinous.  The 
contents  of  the  various  cysts  in  the  small 
tumor  differ  in  color  and  consistence,  in 
some  the  fluid  will  be  thin  and  in  others 
so  viscid  that  it  will  not  flow.  The  con- 
tents of  smaller  cysts  are  more  consistent, 
and  become  thinner  as  the  cysts  increase 
in  size.  The  specific  gravity  of  the  fluid 
varies  from  1002  to  1020,  with  an  average 
of  1012.  The  fluid,  however  viscid  it  is, 
is  absolutely  structureless.  It  contains 
blood-corpuscles,  epithelial  cells,  and 
crystals  of  cholesterin,  while  its  reaction 
is  neutral  or  alkaline.  Upon  analysis, 
various  forms  of  albumin,  metalbumin. 
paralbumin,  and  albumin  peptone  are 
found. 

Contrary  to  tile  opinion  now  almost 
universally  accepted,  that  in  simple 
ovarian  cysts,  especially  in  cases  of  hy- 
drops folliculi,  we  have  to  do  with  re- 
tention cysts  of  Graefe's  follicles,  the 
writer,  on  the  basis  of  careful  investiga- 
tions (always  of  both  ovaries)  in  a  scries 
of  cases  points  out  that  it  is  rather  an 
adenomatous  new  growth  developing 
from  a  sinking  in  of  germinal  e|iithelium. 
Tlie  observation  is  one  of  gieat  impor 
tnnce  in  regard  to  the  histogenesis  of 
papillary  and  glandular  cystoma.  The 
(|uestion  whether  the  complex  formation 
of  papillary  cjstoma  may  be  developed 
from  insinkings  of  ciliated  epithelium 
the  author  does  not  consider  ripe  for  dis- 
cussion.    The  ova   found   in   such   cysts 


by  earlier  authors,  which  were  the  essen- 
tial basis  of  the  views  hitherto  prevailing, 
are  also,  according  to  the  writer's  investi- 
gations, partly  the  products  of  degenera- 
tion of  epithelial  cells,  partly  egg-lik& 
forms  due  to  transformatory  or  new- 
growth  processes  in  the  epithelia  of  ther 
cyst.  V.  Kahlden  (Brit.  Gynaec.  Jour., 
from  Ziegler's  Beitr.  z.  Path.  Anat.,  B.  27, 
H.  1,  1900). 

Papillary  proliferous  cysts  present 
marked  proliferation  of  the  connective 
tissue,  which  forms  tufts  upon  the  inner 
surface  of  the  tumor.  These  branching 
projections  may  distend  the  sac  to  burst- 
ing, the  tuft  project  upon  the  outside, 
and  lead  to  rapid  infection  of  the  general 
peritoneum.  Vegetations  spring  up  lux- 
uriously over  the  surface  of  the  ovary, 
and  are  carried  to  every  part  of  the  peri- 
toneal cavity,  and  not  infrequently  by 
aspiration  are  made  to  penetrate  the  dia- 
phragm into  the  thorax.  The  contact 
of  the  peritoneum  with  the  infection  pro- 
duces extensive  ascites.  Similar  vegeta- 
tions may  arise  spontaneously  upon  the 
surface  of  the  ovary,  and  are  then  known 
as  superficial  papillary.  These  are  cases 
in  which  a  small  cyst  is  opened  and  in- 
fects the  external  surfaces.  Papillary 
tumors  rarely  attain  a  large  size,  but 
are  generally  bilateral.  The  dendritic 
growths  project  in  every  direction.  The 
projections  are  reddish  or  pearly  white 
and  glistening,  often  three  or  four  inches 
long,  and  have  the  appearance  of  stems 
of  coral.  Masses  occasionally  undergo 
partial  calcification;  so  they  break  easily 
and  without  bleeding. 

Migrated  ovarian  and  parovarian  tu- 
mors: i.e.,  giowths  that  have  by  torsion 
and  tension  of  the  pedicle  become  en- 
tirely detached  from  their  former  con- 
nection with  the  broad  ligament,  and 
either  lie  free  in  the  abdominal  cavity 
or  have  formed  new  attachments  to  other 
organs  or  tissues.  Four  cases  reported. 
Recovery  followed  operation  in  all  these 
cases.     Fortvthree  cases  found  in  litcra- 
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ture.    The  migrating  organs  consisted  of 

free    ovaries,    3;     parovarian    cysts,    3; 

ovarian  cysts,  21;    ovarian  dermoids,  15; 

cystosarcoma   of   the   ovary,   1.     G.   M. 

Edebohls  (Med.  Record,  Aug.  18,  1900). 
Dermoid  Cysts.^ — These  are  growths  in 
which  are  found  skin  and  mucous  mem- 
brane, with  all  the  structures  generally 
associated  with  such  tissues.  The  tissues 
most  frequently  found  are  teeth,  hair, 
nails,  and  sebaceous  and  sweat-  glands. 
Other  structures  occasionally  seen  are 
mamniffi,  horn,  bone,  unstriped  muscu- 
lar fibre,  and  very  rarely  tissue  resem- 
bling brain.  Fat  or  sebaceous  material 
at  the  temperature  of  the  body  is  gener- 
ally in  the  liquid  state.  Occasionally 
they  are  found  in  solid  balls.  Sutton 
reports  finding  three  hundred  of  these 
in  one  sac.  Hair  is  frequently  present  in 
great  abundance,  and  varies  in  color, 
length,  and  quantity.  It  may  be  blond, 
brown,  or  black,  but  bears  no  relation  to 
the  color  of  the  individual.  Teeth  are 
found  in  about  one-half  the  cases,  and 
may  be  loose,  fixed,  or  buried  in  the 
wall.  All  varieties  of  teeth  are  found. 
Sehnabel  describes  a  case  which  had  three 
pieces  of  bone  and  one  hundred  teeth. 
Plouquet  found  three  hundred  teeth. 
Various  bones  have  been  described,  as 
the  jaw,  petrous  portion  of  the  temple, 
ribs,  and  pelvic  bones,  a  finger  with 
articulated  phalanges,  nail  and  nail-fold, 
or  entire  skeleton  has  been  recognized. 
Dermoids  do  not  always  occur  alone,  but 
in  conjunction  with  large  glandular  cysts, 
the  dermoid  forming  a  small  part  of  the 

mass. 

Ovarian  dermoids  believed  to  be  due 
to  simultaneous  irritation  of  histolog- 
ically difTerent  portions  of  the  paren- 
chyma, each  portion  responding  to  this 
irritation  in  its  peculiar  way.  Dermoids 
are  usually  found  in  combination  with 
pseudomucin  cysts,  which,  in  all  prob- 
ability develop  from  the  follicular  epi- 
thelium, the  combination  with  cysts 
lined    with    ciliated    epithelium.      Pfan- 


nenstiel    (Amer.    Jour.    Med.    Sci.,    Oct., 
-97). 

Dermoid  and  teratoid  tumors  of  the 
ovary  are  o^mlogenous,  since  tliey  al- 
ways present  evidences  of  the  three  em- 
bryonic layers.  It  may  be  assured  that 
their  manner  of  developmeni  is  not  one 
of  pathogenesis,  since  the  latter  is  a 
physiological  process.  The  cleavage  of 
the  ovum  from  which  a  dermoid  de- 
velops is  pathological.  Only  the  earliest 
portions  of  the  embryo  develop,  hence 
the  prominence  of  the  ectoderm  and 
cephalic  end,  while  the  remaining  por- 
tions either  do  not  develop  at  all  or 
are  deformed.  The  differentiation  is  one- 
sided, and  is  sometimes  confined  to  a 
single  organ,  such  as  a  breast.  In  con- 
nection with  this  subject  the  question 
of  the  differentiation  of  sex  in  the  ovum 
presents  a  suggestive  field  for  future 
study,  though  the  expectation  of  affect- 
ing this  result,  as  claimed  by  Schenck, 
may  be  dismissed  as  vain.  Kroemer 
(Archiv  f.  Gynak.,  B.  57,  H.  2,  '99). 

Teratoma  is  a  more  complete  form  of 
growth  of  tumor  which  is  usually  classed 
with  the  dermoid.  It  often  attains  to 
an  enormous  size,  contains  the  various 
structures  of  the  dermoids,  cartilage,  and 
a  large  amount  of  connective  tissue.  Der- 
moid growths  can  appear  at  any  age,  have 
been  found  in  children  at  birth,  and  in 
women  of  ninety  years.  The  contents  of 
the  dermoid  sac  are  exceedingly  irritat- 
ing, and  every  precaution  should  be  prac- 
ticed to  prevent  their  escape  into  the  peri- 
toneal cavity. 

Parovarian  Cysts.  —  The  parovarium, 
or  epoophoron,  is  situated  in  the  lateral 
part  of  the  mesosalpinx  and  is  a  rem- 
nant of  the  Wolffian  body.  Parovarian 
tumors  are  almost  always  cystic  and  sub- 
serous, and  consequently  have  a  double 
wall.  The  external  peritoneal  is  easily 
separable.  The  pedicle  consists  of  the 
tube,  median  ovarian  ligament,  and  the 
suspensory  ligament.  Paroophoron  and 
broad-ligament  cysts  form  about  11  per 
cent,    of    abdominal    tumors    of    pelvic 
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origin,  and  both  proliferating  and  der- 
moid growths  have  been  found  in  this 
situation.  They  are  distinguished  from 
ovarian,  first,  by  the  ease  with  which 
the  peritoneum  can  be  stripped  off;  sec- 
ond, by  the  ovary  being  generally  found 
attached  to  the  side  of  the  cyst;  third, 
by  the  cyst  being  unilocular;  fourth, 
by  the  Fallopian  tube  stretching  over 
the  cyst,  never  communicating  with  it; 
lastly,  the  gradual  thickening  of  the 
mesosalpinx. 

Solid  growths  of  the  ovary  comprise  5 
per  cent,  of  the  cases  presenting  them- 
selves for  operation.  These  tumors  are 
innocent  or  malignant,  and  may  become 
cystic. 

Fibromyoma  is  a  benign  form  of  rare 
tumor,  but  the  most  common  species  of 
solid  ovarian  tumor.  The  growth  is  slow 
and  maintains  the  normal  shape  of  the 
ovary.  Adhesions  are  rare.  Williams 
described  one  which  weighed  seven 
pounds  seven  ounces;  Doran,  one  of  sev- 
enteen pounds. 

Sarcoma  of  the  ovary  resembles  in 
form,  size,  and  color  a  fibroid,  excepting 
that  its  surface  is  smoother;  its  con- 
sistence is  softer  than  a  fibroid,  though 
it  contains  much  fibrous  tissue,  making 
the  diagnosis  at  times  difficult  to  deter- 
mine. It  occurs  in  the  round  and  spin- 
dle-cell growths.  The  latter  predomi- 
nating, tlie  tumor  is  more  solid  and  more 
strongly  resembles  the  fibroid.  Spindle 
and  round  cells  are  frequently  combined, 
wliile  myxomatous  transformation  exists 
in  both  kinds,  but  cartilage-  and  bone- 
formation  rarely  occurs.  Sarcoma  com- 
bined with  carcinoma  has  been  observed 
in  the  walls  of  larger  cysts. 

Fibrosarcomata  of  the  ovary  are  al- 
ways bilateral,  occur  in  young  as  well  a» 
in  old  subjects,  and  grow  slowly,  a-^cites 
being  usually  present.  The  entire  ovary 
is  affected,  but  maintains  its  usual  form 
even  when  much  enlarged,  although  the 


surface  becomes  more  or  less  nodular. 
On  section  they  show  a  firm,  homogene- 
ous structure  with  myxomatous  soften- 
ing in  the  interior;  cysts  may  result 
either  from  the  latter  cause  or  from  the 
dilatation  of  follicles.  Histologically 
they  present  more  or  less  marked  hyper- 
plasia of  the  ovarian  connective  tissue, 
and  may  be  characterized  as  fibrosarco- 
mata,  rich  in  cell-elements,  and  with  a 
tendency  to  mucoid  degeneration. 

Although  these  growths  may  remain 
stationary  for  a  long  period,  they  have 
a  marked  tendency  to  become  dissemi- 
nated through  the  lymphatics,  first 
within  those  of  the  ovary  itself,  then  in 
the  vessels  of  the  tube  and  corresponding 
broad  ligament,  and  often  in  distant 
parts  of  the  body.  Krukenberg  (Archiv 
f.  Gynak.,  B.  1,  H.  2,  '96). 

Carcinoma  of  the  ovary  is  much  more 
rare  than  sarcoma.  The  medullary  for- 
mation is  the  most  common,  and  may 
form  a  tumor  quite  as  large  as  a  man's 
head. 

Symptoms  of  Ovarian  Tumors. — Early 
stages  of  ovarian  tumors  produce  no 
symptoms.  Occasionally  an  apple-sized 
tumor,  though  movable,  may  cause  un- 
pleasant symptoms,  as  pain  in  the  sacrum, 
which  extends  down  the  leg.  Intraliga- 
mentary  tumors  or  those  prevented  by 
adhesions  from  rising  out  of  the  pelvis 
produce  severe  symptoms  as  soon  as  they 
fill  the  space,  especially  by  obstruction  to 
stool  and  micturition.  In  large  tumors 
distress  arises  from  pressure,  and  inter- 
ference with  the  circulation  and  respi- 
ration. The  skin  becomes  stretched  and 
forms  strife,  swelling  of  the  navel,  hernia, 
occasionally  from  pressure  upon  the  great 
vessels,  oedema,  varicosities  in  the  legs, 
in  the  sexual  apparatus,  and  in  the  skin 
of  the  abdomen.  Albuminuria,  diminu- 
tion of  urine,  and  compression  of  the 
renal  veins  are  observed.  Severe  com- 
pression symptoms  are  now  rarely  seen 
from  large  tumors,  as  they  are  not  per- 
mitted to  attain  large  size.     Menstrua- 
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tion  is  usually  unaffected.  It  disapjjears 
comparatively  early  in  those  cases  in 
which  the  follicles  perish  from  the  devel- 
opment of  sarcoma,  carcinoma,  and  the 
papillary  cystadenoma  when  bilateral. 
Menstruation  decreases,  and  the  disposi- 
tion to  menopause  is  betrayed,  not  from 
absent  ovulation,  but  as  a  result  of 
constitutional  conditions.  Amenorrhcea 
may  exist  for  several  years  and  menstrua- 
tion return  after  the  removal  of  an  ova- 
rian cyst. 

The  disappearance  of  an  abdominal 
cyst  following  the  passage  of  large  quan- 
tities of  urine,  usually  regarded  as 
pathognomonic  of  intermittent  hydro- 
nephrosis, may  also  occur  in  connection 
with  ovarian  cysts. 

Tlie  difficulty  of  distinguishing  be- 
tween such  cysts  and  Iiydronephrosis  is 
greatest  when  the  tumor  fills  the  ab- 
dominal cavity.  The  relation  of  tlie 
large  intestine  to  the  cyst  is  most  im- 
portant, since  it  is  only  exceptionally 
that  it  lies  in  front  of  one  of  ovarian 
origin.  If  the  gut  is  collapsed  it  may 
be  distended  by  injections  of  effervescing 
salts.  Vaginal  examination  will  often 
throw  light  on  tlie  diagnosis;  also  cathe- 
terization of  the  ureter.  Wilson  (Bir- 
mingham Med.  Rev.,  Aug.,  '97). 

Pleuritic  effusions  frequently  occur  in 
cases  of  ovarian  tumor  as  a  consequence 
of  the  condition.  Effusion  develops  in- 
sidiously without  pain  or  temperature, 
is  most  frequently  bilateral,  and,  if  uni- 
lateral, the  right  side  is  more  commonly 
ahected.  It  is  not  due  to  circulatory 
disturbance,  nor  to  any  alteration  in  the 
character  of  the  blood,  but  to  a  propaga- 
tion of  the  disease  to  the  pleura,  or  more 
frequently  to  pleuritic  reaction  from  ir- 
ritation transmitted  through  the  dia- 
phragm. Sometimes  it  is  due  to  an  ab- 
normal peritoneal  irritation,  especially 
in  cases  where  ascites  is  present.  When 
a  pleuritic  effusion  not  due  to  acute 
pleurisy  appears  in  cases  of  ovarian  tu- 
mor, it  is  a  sign  of  the  malignancy  of 
the  case,  especially  if  we  can  exclude 
torsion  of  the  pedicle,  suppuration,  and 
rupture  of  cysts.  When  the  effusion  is 
not  due  to  extension  of  the  disease  to 


the  pleura  or  lungi,  operative  interfer- 
ence is  indicated,  but  operative  inter- 
ference must  be  determined  by  the  situa- 
tion and  extension  of  possible  peritoneal 
foci,  as  it  is  in  these  cases  that  pleuritic 
effusion  most  commonly  occurs.  Para- 
centesis thoracis  may,  in  rare  cases,  be 
preparatory  to  laparotomy,  but  complete 
removal  of  the  tumor  is  the  surest  way 
of  removing  the  effusion.  G.  Eesinelli 
(Med.  News,  Jan.  29,  '98). 

In  ovarian  cysts  extensive  adhesions 
may  develop  during  pregnancy  as  well  as 
after  delivery.  Torsion  of  the  pedicle 
may  follow  the  emptying  of  the  gravid 
uterus  in  consequence  of  the  sudden 
change  in  the  intra-abdominal  pressure. 
Infection  of  the  cyst  during  the  puer- 
perium  is  well  known,  Zetter  having  re- 
ported twenty-one  cases.  Gottschalk 
(Frauenarzt.,  Nov.,  '98). 

The    Fallopian    tubes    are    generally 
lengthened   by    the   growth   of   ovarian 
and  parovarian  cysts.    The  tubes  rarely 
become      thinner,      generally      growing 
thicker,  broader,  and  longer.     Table  of 
fourteen  cases  in  which   measurements 
were   made   post-mortem.     These    show 
that  the  Fallopian  tubes  in  women,  ex- 
cept during  the  pregnancy  or  the  puer- 
perium,  measure  from  9  to  9  V-  centi- 
metres in  length,  not  including  the  uter- 
ine part  of  the  tube,  which  is  from  0.7 
to    1    centimetre    long.      The    isthmian 
end  has  a  diameter  of  from  2 '/,  to  4 '/, 
millimetres ;    the  ampulla,  from  3 '/,  to 
5  V:  millimetres.     The  lumen   increases 
proportionately  with  the  distance  from 
the   uterus.     Harry   Lepman    (Zeits.   f. 
Heilk..  vol.  iv.  No.  2,   1901). 
Diagnosis  of  Ovarian  Tumors. — Diag- 
nosis  of   ovarian   tumors   is  mainly  se- 
cured by  physical  signs.     The  questions 
to  be  considered  are:    first,  have  we  a 
tumor  under  consideration;  second,  the 
existence  of  a  tumor  recognized,  is  it  an 
ovarian  growth;  third,  an  ovarian  tumor 
admitted,  we  ascertain  its  relations  to  the 
surrounding  parts,  the  existence  or  ab- 
sence of  a  pedicle  or  adhesions;  fourth, 
the  variety  of  ovarian  tumor.    For  pur- 
poses of  convenience  of  diagnosis  ovarian 
jrrowths   are   divided   into   two   classes: 
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those  small,  and  situated  within  the  pel- 
vis, and  the  large,  where  they  rest  upon 
its  brim.  The  abdominal  enlargements 
other  than  tumors  with  which  the  ova- 
rian growth  may  be  confused  are  obesity, 
dermoid  tumor  of  the  abdominal  walls, 
ventral  hernia,  tympanites,  faecal  accu- 
mulation, distended  bladder,  and  ascites. 

In  obesity  the  history  of  development, 
the  general  distribution  of  adipose,  and 
the  thickness  of  fat-accumulation  in  the 
abdominal  wall  should  be  contrasted  with 
the  general  emaciation  which  character- 
izes a  large  ovarian  cyst. 

Dermoid  tumor  of  the  abdominal  wall 
occurs  in  the  muscle-wall,  taking  the 
nature  of  a  fibroid.  From  its  weight,  it 
becomes  very  dependent;  sometimes  ex- 
tends to  the  knees;  is  quite  movable,  very 
superficial,  and  hard.  Its  situation  in  the 
wall,  its  density,  and  failure  to  recognize 
by  vaginal  or  rectal  examination  any  con- 
nection with  the  pelvic  viscera  should 
determine  its  character. 

Ventral  Hernia. — The  recognition 
of  the  coils  of  intestine,  and  peristaltic 
action,  through  the  thin  wall,  is  suffi- 
cient. Tympanites  or  phantom  tumors, 
a  condition  similar  to  pseudocyesis,  is 
.sometimes  mistaken  for  ovarian  cyst.  A 
loud  volume  of  resonance  is  easily  recog- 
nized, and  difTerentiates  it  from  a  cyst. 
It  is  true  that  occasionally  a  cyst  may 
have  a  communication  with  the  intestine, 
which  will  permit  gas  to  enter  it  and 
thus  afford  resonance.  Even  in  these 
cases  a  sensation  of  fluctuation  is  secured 
which  is  absent  in  the  phantom  tumor. 
The  latter  tumor  entirely  disappears 
when  the  patient  is  placed  under  an 
anapsthetic. 

VjECAh  ACCUMULATION  occurs  in  the 
colon  or  transverse  portion  of  the  gut, 
which  may  descend  and  lie  directly  over 
the  pelvis.  The  accumulations  are  occa- 
sionally quite  extensive,  but  are  recog- 


nized by  their  length,  by  the  peculiar 
sensation  under  palpation,  leaving  an 
imprint  under  pressure;  most  of  all,  by 
the  fact  that  they  disappear  with  purga- 
tives and  enemas. 

Distended  bladder  causes  symptoms 
of  a  tumor  in  the  lower  part  of  the  ab- 
domen, which  fluctuates,  and  may  readily 
be  mistaken  for  an  ovarian  cyst.  The 
suspicion  is  apparently  confirmed  by  the 
history  that  the  patient  is  passing  urine 
in  small  quantities  or  that  it  is  contin- 
ually dribbling.  This,  however,  should 
at  once  cause  a  suspicion  of  retention  of 
urine  and  the  introduction  of  a  catheter 
by  which  the  tumor  is  dispersed. 

Ascites.  —  With  uncomplicated  ova- 
rian cysts  diagnosis  from  ascites  is  not 
difficult.  They  have  in  common  en- 
largement of  the  abdomen,  fluctuation, 
and  symptoms  arising  from  pressure 
against  the  diaphragm.  Both  may  be 
characterized  by  progressive  loss  of 
strength  and  flesh,  more  or  less  oedema 
of  other  parts  of  the  body,  and  an  en- 
larged abdomen.  In  ascites,  the  ab- 
domen is  more  or  less  flattened,  its 
widest  diameter  transverse,  while  an 
ovarian  cyst  is  most  prominent  in  the 
vertical  diameter,  and  narrow  from  side 
to  side.  Fluctuation  over  the  abdomen 
is  very  distinct  in  ascites  and  in  uniloc- 
ular ovarian  cyst,  but  its  wave  extends 
nearer  to  the  vertebra  in  ascites.  In  the 
well-filled  cyst  the  projection  of  the  ver- 
tebrae prevents  the  approach  of  the  fluid 
in  the  lumbar  region.  In  multilocular 
cyst  the  wave  is  more  broken  and  fre- 
quently is  only  recognized  as  a  sensation 
of  elasticity.  Loss  of  strength  is  fre- 
quently greater  in  ascites,  while  emacia- 
tion is  more  marked  in  ovarian  cyst.  In 
renal  and  cardiac  disease  there  is  a  greater 
disposition  to  anasarca.  In  very  ad- 
vanced and  large  ovarian  tumor  pressure 
may  exist,  and  considerable  dropsy  of  the 
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extremities,  but  the  abdominal  distension 
is  in  greater  proportion.  In  palpation, 
ovarian  tumor  presents  greater  resist- 
ance, and  the  outline  of  the  surface  is 
more  distinctly  determined.  The  abdom- 
inal surface  can  be  moved  over  it.  Per- 
cussion affords  the  most  valuable  infor- 
mation, and  ascites  a  distinct  zone  of 
resonance  over  the  abdomen  or  part  of 
greatest  prominence,  while  the  more  de- 
pendent portions  are  dull.  The  zone  of 
resonance  changes  with  the  position  of 
the  patient;  in  ovarian  cyst,  on  the  con- 
trary, there  is  dullness  upon  percussion 
over  the  whole  surface  of  the  tumor — 
resonance  only  after  we  have  passed  be- 
yond its  limits,  and  the  line  of  resonance 
does  not  change  with  the  position  of  the 
patient.  In  tubercular  peritonitis  and 
in  hepatic  dropsy,  where  the  mesentery 
has  undergone  contraction  and  the  peri- 
toneum is  very  much  thickened,  diag- 
nosis can  be  so  obscure  as  to  require  ab- 
dominal incision  to  determine  it.  As- 
cites may  complicate  an  ovarian  cyst. 
By  displacement  of  a  layer  of  fluid  the 
hand  will  come  in  contact  with  the  cyst. 
The  amount  of  resistance  will  afford  in- 
formation as  to  whether  the  tumor  is 
solid  or  cystic.  Complication  of  a  cyst 
by  ascites  should  awaken  suspicion  of 
malignancy  or  some  degenerative  process. 
The  greater  the  amount  of  ascites,  the 
more  probably  the  growth  is  malignant. 
The  uterus  is  freely  movable  in  ascites 
and  ovarian  cyst,  displaced  either  down- 
ward and  backward  or  upward  and  for- 
ward. In  ascites  arising  from  rupture 
of  papillary  cyst  the  recognition  of  a 
dense,  thickened  mass  upon  either  side 
the  uterus  should  cause  a  suspicion  of  its 
true  character. 

Second,  is  the  tumor  under  our  ob- 
servation an  ovarian  growth?  The  phys- 
ical signs  vary  with  the  size  and  situation 
of  the  tumor.     In  its  early  stage  it  is 


entirely  within  the  pelvis,  and  its  posi- 
tion varies.  When  as  large  as  a  hen's  egg 
it  falls  into  the  pelvis,  where  it  remains 
until  it  attains  a  size  which  will  no 
longer  permit  its  accommodation  in  that 
situation.  Its  relation  with  the  corre- 
sponding side  of  the  uterus  permits  its 
determination  by  conjoined  manipula- 
tion. Where  the  condition  has  been 
complicated  by  peritonitis,  the  diag- 
nosis may  be  difficult.  Fluctuation  or 
even  elasticity  does  not  characterize  the 
smaller  growths.  It  is  absent  entirely  in 
proliferating  cystomata,  in  dermoids,  and 
often  even  in  single  cysts.  If  we  are 
unable  to  separate  the  tiimor  from  the 
uterus  and  determine  the  existence  of  a 
pedicle,  it  can  be  accomplished  by  seiz- 
ing the  uterus  with  a  vulsellum  while  the 
patient  lies  upon  her  back,  and  with  two 
fingers  in  the  rectum  differentiate  the 
borders  of  the  uterus  and  the  relation 
of  the  latter  to  the  growth.  In  small 
growths  the  hand  over  the  abdomen  and 
finger  in  the  rectum  will  generally  en- 
able us  to  outline  them.  Fibroid  tumors 
of  the  uterus  and  inflammatory  growths 
of  the  tubes  are  likely  to  be  confused 
with  small  ovarian  cysts.  Tubal  growths 
are  pyosalpinx,  hydrosalpinx,  and  haem- 
atosalpinx,  the  characteristics  of  which 
we  have  already  discussed.  In  pyosalpinx 
the  acute  history,  marked  tenderness,  ex- 
istence of  inflammatory  exudation,  and 
the  matting  together  of  the  pelvic  tis- 
sues should  distinguish  it.  A  hydrosal- 
pinx is  generally  movable,  gives  a  sensa- 
tion of  elasticity  or  of  fluctuation,  but 
the  tumor  is  oblong  and  gourd-like, 
rather  than  spherical.  A  haematosalpinx 
is  situated  to  one  side  of  the  uterus,  is 
at  first  soft,  but  becomes  harder  from 
the  coagulation  of  blood.  In  the  large 
abdominal  growths  an  ovarian  cyst  dis- 
tends the  abdomen,  particularly  at  its 
lower  part,  rises  abruptly  from  the  pubes. 
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and  is  sharply  defined  and  symmetric- 
ally developed.  In  large  single  cysts  the 
surface  will  be  smooth  and  regular,  but, 
in  the  multilocular,  projections  and  ir- 
regularities are  found.  When  made  up 
of  a  large  number  of  small  cysts,  it  will 
be  more  resistant,  although  it  will  still 
present  a  sensation  of  elasticity. 

Large  growths  are  confounded  with 
pregnancy,  hydramnios,  extra-uterine 
gestation,  uterine  myomata,  retroperi- 
toneal growths,  and  tumors  of  the  vari- 
ous viscera  of  the  abdominal  cavity. 

Pregnancy. — The  enlargement  of  the 
abdomen  is  more  rapid,  is  generally  asso- 
ciated with  suppression  of  menses,  and 
the  presence  of  sympathetic  nervous  phe- 
nomena, while  in  the  more  advanced 
stage  the  patient  presents  a  florid, 
healthy  appearance.  Errors  are  more 
likely  to  occur  in  the  unmarried  during 
the  early  stage  of  pregnancy.  The  phy- 
sician should  not  be  hasty  in  expressing 
an  opinion,  so  long  as  there  is  any  reason 
for  doubt.  The  examination  a  few  weeks 
later  will  dispel  uncertainty.  As  preg- 
nancy advances,  festal  movements,  heart- 
sounds,  and  parts  of  the  foetus  are  recog- 
nized. FcEtal  heart-sounds,  when  heard, 
are  characteristic.  Gestation  in  one  horn 
of  a  bicornate  uterus  will  make  the  diag- 
nosis difficult,  but  a  careful  bimanual 
examination  will  demonstrate  the  asso- 
ciation of  the  enlargement  with  the 
uterus.  Tender  no  circumstances  should 
the  size  of  the  uterus  be  determined  with 
the  probe  when  there  is  the  least  sus- 
picion of  pregnancy. 

Hydr.\mxios  is  a  pathological  form 
of  pregnancy  in  which  a  large  collection 
of  amniotic  fluid  occurs  in  the  uterine 
cavity.  When  the  collection  exceeds 
two  quarts  upon  examination  for  ovarian 
cyst,  the  history  is  of  value.  Hydram- 
nios comes  on  suddenly,  occurs  about  the 
sixth  or  seventh  month  of  a  pregnancy 


which  has  previously  run  a  normal 
course.  The  physical  examination  will 
disclose  an  enlarged  uterus,  cervix  fre- 
quently obliterated,  os  open,  covered 
with  a  dense  membrane  through  which, 
by  manipulation,  we  may  distinguish  the 
parts  of  the  fcstus  or  determine  ballotte- 
ment. 

EXTRA-UTEEINE  PREGNANCY. An 

ectopic  gestation  sufficiently  large  to  per- 
mit it  to  be  confused  with  an  ovarian 
cyst  will  present  the  symptoms  of  an 
early  pregnancy,  possibly  indications  of 
rupture  of  the  sac  and  internal  haemor- 
rhage. In  advanced  stages  fcetal  move- 
ments and  heart-sounds  will  be  heard. 
Vaginal  palpation  discloses  the  foatal 
parts  covered  with  the  thin  wall.  After 
death  of  the  foetus  changes  will  occur 
which  render  the  diagnosis  more  difficult. 
The  foetus  shrinks,  becomes  macerated, 
decomposition  in  the  sac  occurs,  which 
renders  it  resonant,  while  at  the  same 
time  fluctuation  is  distinct.  The  diag- 
nosis is  determined  by  careful  analysis  of 
the  subjective  symptoms,  associated  with 
a  thorough  physical  examination. 

Uterine  Myomata.  —  Slow  growth, 
resistance  of  the  tumor,  presence  of 
multiple  growths,  irregular  contour,  and 
relation  to  the  uterus  afford  confirmation 
in  the  diagnosis.  The  difficulty  may  be 
as  great  in  (edematous  fibroids  and 
in  fibrocystic  tumors.  Double  ovarian 
cysts,  particularly  where  the  pedicle  is 
short  or  absent,  may  so  drag  up  the 
fundus  uteri  as  to  make  it  appear  that 
they  are  a  part  of  the  organ  itself.  The 
relation  of  the  uterus  to  the  tumor  is 
best  determined  by  drawing  down  upon 
the  cervix  with  a  vulsellum,  which  is 
held  by  an  assistant,  while  a  second  as- 
sistant draws  up  the  tumor  through  the 
abdominal  walls  and  simultaneously  the 
operator  with  one  or  two  fingers  in  the 
rectum,    the   hand    over    the   abdomen. 
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seeks  the  pedicle  and  determines  its  re- 
lation to  the  uterus. 

It  is  often  impossible  to  distinguish  fi- 
broma of  ovary  from  a  pedunculated  sub- 
serous uterine  fibroid.  Hegar's  method 
of  diagnosis  is  trustworthy;  the  finger 
is  passed  into  the  rectum,  and  pressed 
against  the  tumor,  at  the  same  time  the 
uterus  is  drawn  downward  by  a  volsella. 
If  the  tumor  be  ovarian,  it  will  not 
move;  if  uterine,  there  will  be  great 
resistance  to  drawing  down  the  cervix, 
which  will  clearly  be  continuous  with 
the  morbid  growth.  True  fibroma  of 
the  ovary  often  sets  up  ascites,  yet  is 
rarely  adherent  to  adjacent  structures. 
It  is  never  invested  by  a  distinct  cap- 
sule, like  a  uterine  myoma.  It  under- 
goes different  kinds  of  degeneration,  even 
malignant,  contrary  to  the  opinion  of 
many  observers.  Barremano  (Ann.  de 
rinstit.  de  St.  Anne,  Bruxelles,  vol.  ii, 
No.  98). 

Third,  the  relation  of  the  tumor  to 
the  surrounding  parts,  the  character  of 
the  pedicle,  and  the  presence  of  adhe- 
sions. The  mobility  of  the  tumor  is  de- 
pendent upon  the  length  of  its  pedicle 
and  the  absence  of  adhesions.  The  tu- 
mor which  can  be  pushed  about  without 
dragging  upon  the  uterus  and  can  be 
displaced  from  side  to  side,  the  abdom- 
inal wall  sliding  over  it,  is  recognized  as 
free  from  adhesions  and  having  a  long 
pedicle.  Rapid  enlargement,  tenderness 
of  the  abdomen,  sensation  of  crepitus  as 
the  abdominal  wall  is  moved  over  the 
tumor,  indicate  recent  and  extensive  ad- 
hesions from  peritonitis.  Limited  adhe- 
sions of  the  omentum,  intestine,  and 
abdominal  wall  cannot  be  excluded. 

Torsion  of  the  pedicle  is  recognized  by 
the  onset  of  sudden  and  severe  peritoneal 
symptoms,  severe  pain  in  the  belly,  mete- 
orism,  vomiting,  and  accelerated  temper- 
ature. Eapid  growth  of  the  tumor  and 
tenderness  of  its  surface  indicate  that 
torsion  has  been  followed  by  intracystic 
hsBmorrhage     or     increased     exudation. 


Sudden  collapse  followed  by  symptoms 
of  internal  hsmorrhage  and  peritoneal 
irritation  indicate  the  occurrence  of  haem- 
orrhage. Acute  torsion  is  difficult  to  dif- 
ferentiate from  rupture  of  an  ovarian 
cyst,  and  peritonitis  from  perforation  of 
the  stomach  or  intestines,  renal  or  gall- 
stone colic,  ileus,  and  rupture  of  ectopic 
gestation.  We  can  only  arrive  at  a  con- 
clusion from  careful  investigation  of  the 
history. 

Inflammation  of  the  tumor  is  charac- 
terized by  sensitiveness,  radiating  pain, 
sudden  enlargement,  or  the  suppuration 
lead  to  the  formation  of  gas  and  the 
development  of  tympanitic  resonance. 
Rupture  of  a  cyst  is  recognized  by  sud- 
den oppression,  suffocation,  nausea,  some- 
times vomiting,  diarrhoea,  acceleration  of 
the  pulse,  moderate  elevation  of  tempera- 
ture, presence  of  free  fluid  in  the  peri- 
toneal cavity,  and  indication  of  decrease 
in  the  size  of  the  tumor,  with  strong 
diuresis.  Tumor  limits  are  indistinct 
and  there  is  no  alteration  of  resonance 
with  the  change  of  position. 

Diagnosis  as  to  Varieties  of  Ovarian 
Tumor.  • —  The  glandular  proliferating 
cyst  is  the  most  frequent,  and  attains 
the  largest  size.  They  are  mostly  multi- 
locular,  and  consequently  present  a  less- 
marked  wave  of  fluctuation.  Fluctuation 
is  an  indication  of  its  cystic  character  and 
is  very  distinct  in  the  unilocular  and 
large  chambered  cysts.  Instead  of  fluct- 
uation we  not  infrequently  find  elastic 
stretching  which  can  be  produced  by 
ccdematous,  solid  growths,  and  enlarged 
cysts  whose  contents  are  made  up  of  col- 
loid or  very  thick,  viscid  material.  In 
fluctuating  or  tough,  elastic  tumors  which 
are  nodular  we  find  a  cystadenoma.  A 
large  fluctuating  tumor  is  not  necessarily 
a  unilocular  cyst;  generally  a  small  cyst 
which  makes  no  symptoms  is  not  a  cyst- 
adenoma,  but  a  dermoid  or  parovarian, 
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or,  more  probable  still,  a  simple  retention 
cyst  of  the  ovarj'. 

Papillary  growths  of  the  ovary  are  of 
three  kinds — the  true  ovarian  papilloma, 
the   colloid   papillary   cystoma,   and   the 
papillary    cystocarcinoma.      A    case    of 
endothelioma  also  met  with,  taking  the 
form    of    papillary    e.xcrescences    in    an 
ovarian  cyst.     The  ovarian  papillomata 
resemble  each  other  in  their  naked-eye 
characters,  in   the  formation  of  e.xcres- 
cences on  the  outer  surface  of  the  cyst- 
wall,  in  their  implantation  on  the  peri- 
toneum, and   in   the   concomitant  exist- 
ence  of  ascites;     further,   both   are  fi"e- 
quently   bilateral    and   intraligamentary 
in  nature.    But  the  ovarian  papilloma  is 
to    be    distinguished    by    the    following 
characters:    it  is  quite  benign;    its  epi- 
thelial  proliferation   never   invades   sur- 
rounding tissues  in  a  destructive  way; 
it  grows  slowly  and  does  not  occasion 
cachexia;    and  it  does  not  cause  typical 
metastatic    growths.      Generally    papil- 
loma retains  its  benign  character,  even 
when   it   has   existed   for   several   years. 
On  the  other  hand,  the  pa]/illary  cysto- 
carcinoma is  from  the  beginning  a  true 
carcinoma,  and  not  a  papilloma  with  can- 
cerous degeneration.    The  ovarian  papil- 
loma most  often  originates  in  the  sur- 
face epithelium  of  the  ovary.     When  ex- 
tirpated, such  a  growth  does  not  return; 
but  the  other  ovary,  even  if  apparently 
healthy,   ought   always    to    be    removed 
also,  for  it  will  ultimately  develop  simi- 
lar tumors.     Oscar  Semb    (Supp.   Norsk 
Mag.  f.   Laegevid.,  Oct.,  '00). 
Dermoid    tumors    are    recognized    by 
their  irregular  consistency,  in  some  places 
soft  and  in  others  hard.    The  recogni- 
tion that  the  tumor  has  been  in  exist- 
ence for  ten  years  or  more  will  indicate 
a  probable  dermoid.     Olshauscn  differ- 
entiates parovarian  growths  by  moder- 
ate   size,    slow    growth,    thin,    relaxed 
walls,  light  fluid  contents,  and  very  dis- 
tinct fluctuation.    Large  cysts  are  gen- 
erally multilocular. 

Double  intraligamentary  growtlis  and 
the  pro.«cnce  of  ascites  with  small  tumors 
is  a  presumption  of  papillary  growths, 


but  not  a  positive  indication.  Super- 
ficial papillomata  feel  firm,  nodular,  and 
often  extend  diffusely  into  the  pelvis. 
A  rapid-developing  ascites  in  which  re- 
nal, cardiac,  and  hepatic  causes  can  be 
excluded,  should,  in  the  presence  of  bi- 
lateral resistance,  awaken  a  suspicion  of 
ruptured  papillary  ovarian  cyst.  Pro- 
nounced solid  consistence  of  a  growth  is 
common  to  ovarian  fibroid,  sarcoma,  en- 
dothelioma, carcinoma,  and  teratoma. 
An  ascitic  accumulation  as  a  compli- 
cation is  a  presumption  of  malignant 
trouble.  Pronounced  cachexia  and  ma- 
rasmus may  be  produced  by  certain  com- 
plications, as  rupture,  torsion,  inflam- 
mation, also  in  tumors  of  normal  size. 
Rapid  growth  especially  speaks  for  ma- 
lignancy. Olshauscn  directs  attention  to 
premature  oedema  of  the  legs  as  a  symp- 
tom of  cancer. 

Etiology. — Various  theories  have  been 
advanced  as  a  cause  for  the  development 
of  ovarian  tumors.  Cohnheim  believed 
them  to  originate  from  retained  embry- 
onic products.  It  was  formerly  supposed 
that  the  dermoid  was  thus  derived,  but 
the  diversity  of  structure  found  in  the 
dermoid,  and  especially  in  the  teratoma, 
precludes  the  possibility  of  such  origin 
and  favors  the  assertion  that  they  arise 
from  ovum-cells  which  have  been  sub- 
jected to  some  special  irritation.  The 
variety  of  irritation,  whether  mechanical 
or  chemical,  animate  or  inanimate,  dif- 
fers in  various  kinds  of  tumors  is  as  yet 
unknown.  It  is  probable  that  it  is  chem- 
ical irritation  which  has  proceeded  by 
way  of  the  uterus  and  tubes.  Suscepti- 
bility for  the  acceptance  of  the  tumor 
exciters  varies  in  difl'erent  individuals, 
in  which  the  heredity,  acquired  disposi- 
tion, age,  trauma,  scar-formation,  and 
inflammation  are  important  factors.  Age 
has  no  special  significance,  though  gland- 
ular cysts  are  more  frequent  between  the 
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thirtieth  and  fiftieth  years.  All  varieties 
are  less  frequent  in  childhood  and  old 
age.  Ovarian  growths  are  more  frequent 
in  the  single  than  in  the  married. 

Course.- — Proliferating  cysts  grow  more 
rapidly  than  either  the  dermoid  or  solid 
tumors  unless  the  latter  are  malignant. 
A  rapid  increase  in  the  size  of  a  growth 
noticeable  from  day  to  day  is  due  to 
hfemorrhage.  When  the  pelvic  structures 
are  normal,  an  enlarged  cystic  ovary  will 
drop  by  its  weight  into  Douglas's  pouch. 
As  it  increases  in  size,  it  advances  in  the 
direction  of  least  resistance,  which  is  up- 
ward, and  pushes  before  it  the  intestines, 
when  it  will  rise  oixt  of  the  pelvis  and 
impinge  against  the  abdominal  wall.  It 
then  assumes  a  central  position.  The 
tumor  lies  directly  above  the  uterus, 
rests  on  the  brim  of  the  pelvis,  and  causes 
but  little  inconvenience.  Occasionally  it 
may  become  impacted,  because  of  irreg- 
ularities in  its  growth  or  from  extensive 
adhesions.  The  tumor  rests  upon  the 
pelvis;  as  it  advances  it  pushes  the  in- 
testines upward  and  laterally.  If  undis- 
turbed, the  enlargement  becomes  so 
great  that  the  diaphragm  is  pushed  up- 
ward, severe  pressure  symptoms  follow, 
and  the  action  of  the  heart  and  lungs  is 
obstructed.  Marked  suffering,  emacia- 
tion, and  the  development  of  the  charac- 
teristic facial  expression  known  as  facies 
ovariana  follow.  The  presence  of  ova- 
rian tumors  does  not  interfere  with  ovu- 
lation and  menstruation,  even  though 
both  ovaries  are  involved,  so  long  as  ova- 
rian stroma  remains.  Thornton  reports 
a  case  of  pregnancy  with  bilateral  der- 
moid disease. 

Complications. — Among  the  complica- 
tions or  ovarian  tumors,  ascites  occurs  in- 
frequently with  cystic  growths,  unless 
from  rupture,  but  is  very  frequent  in 
the  solid.  The  cause  is  unknown;  it 
may  possibly  arise  from  pressure  upon 


the  vena  cava  or  large  veins.  The 
oedema  may  enlarge  one  or  both  legs. 
The  ureter  and  pelvis  of  the  kidney  may 
be  dilated. 

The  most  frequent  complication  is  the 
formation  of  adhesions  between  the  sur- 
face of  the  tumor,  the  omentum,  the  in- 
testines, the  uterus,  the  bladder,  and  the 
abdominal  wall.  These  adhesions  arise 
from  inflammation,  as  in  peritonitis. 
When  not  associated  with  inflammation 
they  arise  from  loss  of  epithelium  from 
the  surface  of  the  cyst,  through  friction. 
Adhesions  may  become  dense,  firm,  often 
thread-like,  and  may  convey  large  ves- 
sels between  the  omentum  and  growth. 
Adhesions  are  frequent  in  dermoid 
growths.  When  adhesions  exist  between 
the  tumor  and  bladder,  an  opening  may 
occur  through  which  its  contents  are 
evacuated;  openings  also  occur  between 
the  tumor  and  bowel.  Adhesions  are  of 
importance  because  of  the  increased  dif- 
ficulty in  the  removal  of  the  growth. 

Torsion  of  the  pedicle  is  a  quite 
frequent  complication.  It  is  only  when 
the  alteration  is  sufficient  to  influence 
the  circulation  that  it  produces  disturb- 
ance. The  right-sided  tumor  turns  to 
the  left  and  the  left-sided  to  the  right. 
The  caiise  of  the  torsion  is  unknown. 
Kustner  ascribes  it  to  peristalsis  and  the 
varying  distension  of  the  rectum;  Car- 
rio  to  sudden  belly  pressure;  Mickwitz 
to  contraction  of  the  transversalis  mus- 
cle. It  is  very  frequent  when  associated 
with  pregnancy;  may  occur  also  from  in- 
jury. The  twist  may  involve  one  or  two 
turns  of  the  pedicle,  though  as  many  as 
six  twists  have  been  observed.  The  tend- 
ency to  torsion  of  the  pedicle  is  favored 
by  the  existence  of  a  long,  membranous 
pedicle,  spherical  form  of  the  tumor;  still 
further  by  pregnancy,  labor,  and  child- 
birth, through  the  changing  relations  of 
the  organ  in  the  abdominal  cavity.    Tor- 
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sion  is  the  cause  of  obstruction  of  the 
vessels,  in  which  the  thin-walled  veins 
suffer  before  the  more  resisting  arteries. 
The  pumping  of  blood  into  the  tumor 
bj'  the  artery  and  its  inability  to  escape 
by  the  vein  gives  rise  to  rapid  increase 
in  the  size  of  the  tumor.  Fatal  result  can 
occur  from  haemorrhage  into  the  abdom- 
inal cavity.  Haemorrhage  may  be  ar- 
rested, but  the  nutrition  of  the  tumor 
suffers,  its  covering  epithelium  is  lost, 
extensive  adhesions  follow  between  its 
surface  and  the  omentum,  intestines, 
and  parietal  peritoneum.  Adhesions  at 
first  are  very  loose,  subsequently  become 
organized.  The  growth  thereby  obtains 
a  new  source  of  nutrition.  Where  the 
twisting  of  the  pedicle  is  sufficient  to  ob- 
struct the  arteries,  the  entire  circulation 
is  cut  off  and  necrosis  of  the  growth  re- 
sults. Necrosis  is  followed  by  shrinking 
of  the  tumor  and  absorption  of  its  fatty 
contents;  peritonitis  may  follow,  and  ex- 
tensive ascites  exist.  Peritonitis  arising 
independently  of  micro-organisms  is  due 
to  irritation  from  the  presence  of  a  for- 
eign body  or  the  chemical  products  of  the 
tumor.  Sometimes  suppuration  of  the 
tumor  and  pyemia  ensue. 

An  ovarian  tumor  may,  in  consequence 
of  torsion  of  the  pedicle,  have  its  cir- 
culation cut  oil  to  such  an  e.xtent  that 
its  vitality  is  destroyed,  and  gangrene, 
suppuration,  and  death  may  ensue  unless 
adhesions  are  so  extensive  as  to  furnish 
a  sufficient  supply  of  blood  to  the  parts. 
Other  suppurating  tumors  result  from 
the  passage  of  pathogenic  germs  from 
the  bowel  through  the  walls  of  the  tu- 
mor. These  germs  are  the  pyogenic 
cocci,  such  as  the  streptococcus  and  more 
frequently  the  bacillus  coli  communis. 
W.  H.  Wathen  (Med.  News,  Oct.  15,  '98). 

Dermoid  growths  are  occasionally 
found  free  in  the  abdominal  cavity  or 
in  pedicle-like  adhesion  with  other  struct- 
ures. Ileus  has  resulted  from  adhesions 
of  the  intestines  to  the  tumor  or  to  the 


pedicle.  Torsion  infrequently  may  pro- 
duce no  symptoms.  These  are  usually 
slight,  and  can  be  suspected  when  the 
patient  suffers  a  severe  pain  associated 
with  meteorism,  sensibility  to  pressure, 
acceleration  of  the  pulse,  sometimes 
singultus,  vomiting,  and  fever. 

Thirteen  cases  of  strangulated  ovarian 
cysts  met  with  out  of  a  little  over  one 
hundred.  It  is  important  to  recognize 
the  condition  early.  If  the  twist  occur 
suddenly  symptoms  are  very  character- 
istic. The  woman,  being  previously  in 
comfort,  is  suddenly  seized  with  severe 
abdominal  pain,  sometimes  sufficient  to 
make  her  feel  faint,  and  generally  fol- 
lowed by  some  vomiting.  There  is  a 
difTuse  tenderness  over  the  whole  abdo- 
men. The  patient,  if  she  knows  that  she 
has  previously  had  a  tumor,  will  note 
that  coincident  with  the  attack  the  tu- 
mor seemed  to  swell  up  and  become 
hardened.  On  abdominal  examination 
the  tumor  may  be  felt  of  a  globular  out- 
line, but  generally  of  not  a  very  large 
size.  It  is  tender  on  pressure  and  has 
a  somewhat  firmer  feel  than  the  major- 
ity of  ovarian  cysts.  It  can  be  moved 
from  side  to  side.  Occasionally  some 
creaking  can  be  heard  and  felt.  Per 
raginam  the  uterus  is  probably  movable, 
and  the  tumor,  if  felt  at  all,  is  lying 
higher  up,  only  resting  on  the  brim  of 
the  pelvis.  The  general  condition  is  one 
of  distress.  Pulse  is  rai)id  and  the  tem- 
perature more  often  raised  than  not.  If 
the  temperature  is  raised  the  prognosis 
is  far  more  favorable  than  when  the  same 
symptoms  are  present  wilh  a  normal  or 
subnormal  temperature.  Symptoms  re- 
sembling those  of  a  twisted  cyst  may 
be  due  to  a  simple  inflamed  cyst,  a 
ruptured  cyst,  an  extra-iitcriiie  fictation. 
or  an  hsematocele. 

If  symptoms  be  due  to  the  rupture  of 
a  cyst  there  will  be  the  same  sudden 
symptoms  as  if  a  twist  had  occurred, 
but  the  outline  of  a  twisted  cyst  is  well 
defined,  feels  firm,  and  the  tumor  is 
somewhat  larger  than  previously,  while 
in  a  rupturca  cyst  the  outline  of  a  tu- 
mor becomes  indistinct  and  feels  flaccid, 
is  smaller,  or  even  disappears,  while 
there  is  dullness  in  the  flanks  from  grav- 
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itation  of  the  extravasated  contents  to 
these  regions.  When  the  symptoms  are 
due  to  a  ruptured  extra-uterine  fetation 
there  will  often  be  a  history  of  missed, 
or  at  least  irregular,  periods.  There  may 
be  suggestive  signs  about  the  breasts. 
Pain  is  more  pronounced,  while  it  is  al- 
most invariably  accompanied  by  fainting 
and  other  symptoms  of  collapse.  The 
anaemic  condition  of  the  tissues,  soft, 
rapid  pulse,  and  sighing  respiration  sug- 
gest bleeding,  while  an  abdominal  ex- 
amination shows  there  is  no  definite 
tumor.  These  symptoms  collectively  can 
scarcely  be  mistaken  for  a  twisted  cyst. 
On  the  other  hand,  a  limited  hsematocele 
into  the  broad  ligament  or  into  Douglas's 
pouch  may  closely  resemble  a  twisted 
cyst.  In  such  a  case  the  tumor  in 
Douglas's  pouch  and  the  fixing  of  the 
uterus  should  have  suggested  the  nature 
of  the  case.  If  a  twisted  cyst  is  not 
diagnosed  early  the  symptoms  may  rap- 
idly pass  on  into  those  of  acute  perito- 
nitis, and,  owing  to  the  distension  of 
the  intestines  disguising  the  cyst,  the 
diagnosis  is  obscure.  Directly  the  nature 
of  the  case  is  suspected  the  abdomen 
should  be  opened  and  the  cyst  removed. 
Harrison  Cripps  {Lancet,  Feb.  15,  '90). 

Ovarian  tumor,  if  acute  torsion  be 
present,  shows  an  haemorrhagic  or  pink 
surface,  with  a  certain  amount  of  sur- 
face oedema.  The  symptoms  usually 
come  on  suddenly,  with  a  feeling  of  some- 
thing displaced  in  the  abdomen.  The 
pain  is  at  first  localized  over  the  af- 
fected ovary,  but  rapidly  becomes  gen- 
eral, extending  into  the  loins  and  down 
the  thigh  on  the  aflected  side.  Vomiting 
is  an  early  symptom.  At  first  it  is  mu- 
cous, and  later  becomes  green.  Abdom- 
inal respiration  is  suppressed.  There  is 
constipation,  often  almost  complete. 
The  face  is  usually  somewhat  drawn 
and  pinched.  The  pulse  is  small  and 
quick,  and  the  temperature  rises  one  or 
two  degrees.  Death  may  occur  from 
various  causes  if  speedy  help  be  not 
given.  Acute  peritonitis  may  ensue,  or 
hsemorrhage  into  the  tumor,  which  may 
be  followed  by  rupture.  If  the  patient 
survives  the  acute  stage,  chronic  peri- 
tonitis, with  the  formation  of  numerous 
adhesions   of   the   cyst-wall   to   the   ab- 


dominal viscera,  often  follows.  Some- 
times the  cyst  may  suppurate.  Chan- 
delux  (Soc.  de  Chir.  de  Lyon;  La  Gynec, 
June,  '98). 

Two  conditions  are  essential  to  the 
production  of  a  torsion  of  the  pedicle 
of  an  ovarian  tumor:  a  long,  slender 
pedicle,  and  a  small  tumor,  not  larger 
than  a  fist,  or  at  most  a  cocoa-nut.  The 
size  of  the  tumor  when  removed  does  not 
indicate  its  size  when  torsion  occurred; 
for  it  grows  with  each  twist.  The  tor- 
sion may  be  either  gradual  or  sudden, 
either  partial  or  total.  The  pedicle  may 
be  twisted  once  on  itself  or  many  times, 
until  it  has  become  so  thin  as  to  appear 
on  the  point  of  breaking.  Salient  feat- 
ures in  diagnosis  of  a  twisted  ovarian 
pedicle  are:  moderate  distension  of 
the  subumbilical  region,  with  greater 
prominence  either  in  the  median  line  or 
on  either  side;  rapid  formation  of  swell- 
ing, which  perhaps  was  merely  noticed 
before ;  more  or  less  tenderness  on  press- 
ure; tense  but  distinct  fluctuation,  with 
single  or  interrupted  wave  according 
as  cyst  is  single  or  multilocular;  out- 
line of  swelling  generally  distinct,  but 
sometimes  diffuse;  dullness  on  percus- 
sion over  area  of  swelling;  tumor  touch- 
able through  anterior  vaginal  vault,  and 
continuous  with  suprapubic  swelling; 
uterus  generally  posterior  to  vaginal 
swelling;  fluctuation-wave  in  vagina 
continuous  with  abdominal  wave;  tem- 
perature somewhat  elevated,  perhaps  to 
102°;  pulse  rapid  and  small;  general 
depression;  anxious  countenance.  At- 
tack has  usually  come  on  suddenly,  ami 
may  have  been  preceded,  at  an  interval 
of  several  weeks  or  months,  by  a  similar 
less  marked  seizure  attended  by  severe 
pain.  P.  F.  Mundg  (N.  Y.  Med.  Jour., 
Feb.  25,  '99). 

Series  of  30  cases  collected  and  2  per- 
sonal ones,  in  26  of  which  torsion  oc- 
curred during  pregnancy.  The  cause  of 
the  accident  was  discoverable  in  only  2, 
while  in  only  3  was  the  diagnosis  cer- 
tainly made  before  operation.  It  does 
not  seem  to  occur  with  ovarian  tumors. 
Petritschek  (Inaug.  Dis. ;  Centralb.  f. 
Gyniik.,  No.  26,  1900). 

Inflammation  and  suppuration  of 
the  cyst  is  a  complication  which   may 
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occur,  though  much  less  frequently  than 
formerly,  when  puncture  of  the  cyst  was 
often  practiced.  Infection  may  extend 
by  the  uterus  and  tube,  or  by  intestine, 
particularly  where  adhesions  occur  be- 
tween the  latter  and  the  sac.  Dermoid 
tumors  are  inclined  to  suppurate,  prob- 
ably as  a  result  of  injuries  which  they 
undergo  during  their  long  duration  in 
the  body.  The  occurrence  of  inflamma- 
tion and  suppuration  is  indicated  by 
fever,  which  varies  in  intensity  accord- 
ing to  the  extent  of  infection.  The  pa- 
tient experiences  but  little  pain,  unless 
peritonitis  is  associated.  Adhesions  to 
the  suppurating  tumor  may  occur  and 
the  pus  make  its  exit  to  the  bladder, 
rectum,  or  vagina.  It  is  rarely  that  it 
is  completely  evacuated  and  spontaneous 
recovery  follows.  Death  usually  occurs 
from  pya}niia.  Rupture  into  the  peri- 
toneal cavity  is  rapidly  followed  by  fatal 
peritonitis.  Such  a  tumor  opening  into 
the  bladder  produces  the  greatest  distress, 
as  hair,  teeth,  and  pieces  of  bone  are  thus 
discharged,  sloughs  are  impacted  in  the 
urethra,  inducing  cystitis,  retention  of 
urine,  and  marked  vesical  tenesmus. 
Fragments,  when  retained  in  the  blad- 
der and  coated  over  with  salts,  form  the 
nuclei  of  calculi. 

Rupture  of  Cystic  Tujiors. — The 
rupture  may  occur  suddenly  as  a  result 
of  a  fall  or  blow,  or  gradually  from 
changes  in  the  cyst-wall.  In  papillary 
growths  the  pressure  of  the  vegetation 
causes  thinning  of  the  cyst-wall,  and 
finally  rupture,  or  the  growths  extend 
through  the  wall  of  the  cyst  and  on  its 
external  surface.  Rupture  of  the  cyst 
can  occur  into  the  surrounding  viscera, 
but  more  frequently  into  the  peritoneal 
cavity;  in  thin-walled  cyst  occurs  easily 
under  manipulation  to  determine  the 
diagnosis,  change  of  position  in  bed, 
(he  act  of  coition,  or  vomiting,  and  occa- 


sionally occurs  without  assignable  cause. 
The  effect  of  the  accident  will  depend 
upon  the  character  of  the  cyst-contents. 
In  unilocular  cysts  no  untoward  symp- 
tom occurs  beyond  excessive  flow  of  pale 
urine.  In  single  parovarian  cysts  recov- 
ery may  follow  the  rupture.  Generally, 
however,  the  opening  closes  and  the  fluid 
reaccumulates.  In  rare  cases  it  is  fol- 
lowed by  high  temperature,  rapid  pulse, 
vomiting,  pressure  at  stool,  and  diar- 
rhoea, which  indicate  the  condition  of 
the  contents:  a  kind  of  autointoxication. 
In  multilocular  and  dermoid  growths 
rupture  into  the  peritoneal  cavity  is  often 
followed  by  infection,  rapidly  developing 
peritonitis,  and  finally  death.  Rupture 
of  papillary  cysts  results  in  infection  of 
the  peritoneum  and  the  formation  of  as- 
cites. Vegetations  spring  up  over  the 
entire  cavity.  Sometimes  an  artery  is 
torn  in  the  rupture,  and  marked  haemor- 
rhage with  profound  anaemia  follows. 
The  occurrence  of  rupture  is  recognized 
by  disappearance  of  the  tumor,  diminu- 
tion of  its  size,  recognition  of  free  fluid 
in  the  peritoneal  cavity,  peritonitis,  col- 
lapse, diarrha?a,  and  diuresis. 

Rupture  of  ovarian  cysts  divided  into 
spontaneous  and  traumatic.  One  hun- 
dred and  eight  collected  cases  of  the 
latter  variety  may  be  further  subdivided 
into  ruptures — due  to  movements  of  the 
body  as  a  whole,  ,30  per  cent.;  and  due 
to  direct  trauma,  70  per  cent.  Cases  the 
result  of  torsion  or  parturition  are  not 
included. 

Of  the  70  cau.sed  by  direct  traumatic  in- 
fluences, 3-i  were  the  result  of  falls  and  10 
occurred  during  examination.  Fate  of 
tlie  patient  in  7.5  casics  unoperated  upon 
shows  a  mortality  of  32  per  cent.,  8  of 
these  being  immediate,  probably  as  the 
result  of  shock  or  htcmorrhage,  while  in 
10  others  the  ultimate  deatli  from  peri- 
tonitis was  the  result  of  the  riipturr. 
Mortality  from  traumatic  rupture  is  thu-* 
somewhat  lower  than  the  average  <il 
mixed  spontaneous  and  traumatic  rupt- 
ures (41  per  cent.),  the  spontaneous  be- 
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ing  specially  prone  to  give  rise  to  peri- 
tonitis, from  their  more  complex  con- 
tents. Twenty-six  per  cent,  of  cases  re- 
covered after  more  or  less  peritonitis, 
while  44  per  cent,  showed  absolutely  no 
symptoms  of  peritonitis;  many  of  these 
were  probably  parovarian. 

Clinical  dillerence  between  traumatic 
and  spontaneous  rupture  is  chiefly  to  be 
found  in  the  sudden  outpouring  of  a 
much  larger  quantity  of  fluid  into  the 
peritoneal  cavity.  The  initial  pain 
varies  from  agony  to  such  slight  dis- 
comfort that  the  patient  is  almost  un- 
aware of  the  injury.  The  subsequent 
fate  depends  greatly  on  the  character  of 
the  escaped  fluid.  In  9  instances  the 
tumor  did  not  return.  Fatal  haemor- 
rhage was  found  to  be  rare,  though 
doubtless,  from  the  symptoms  so  closely 
resembling  shock,  this  may  have  been 
overlooked.  Recently  several  cases  have 
been  reported,  in  which  the  urine  showed 
the  presence  of  peptones  after  a  rupture. 
Storer  (Boston  Med.  and  Surg.  Jour., 
vol.  cxxxv.  No.  21). 

Ovarian  tumor  may  be  complicated 
with  PREGNANCY.  It  is  more  frequent  in 
the  one-sided,  though  it  may  occur  in 
the  double-sided  ovarian  tumor.  It  can 
occur  with  any  variety  of  tumor,  though 
more  likely  to  complicate  the  slow-grow- 
ing formations.  Numerous  cases  are 
recorded  where  the  person  carrying  an 
ovarian  tumor  has  run  successfully  the 
gauntlet  of  several  pregnancies.  The 
ovarian  tumor  does  not  grow  so  rapidly 
in  pregnancy  as  does  the  fibroid.  The 
occurrence  of  pregnancy  will  depend 
upon  the  size  of  the  tumor.  Very  large 
tumors  may,  with  increased  size  from 
pregnancy,  cause  marked  dyspnoea,  re- 
quiring interference.  The  influence 
upon  the  labor  will  depend  upon  the 
situation  of  the  growth.  The  very  large 
growths  interfere  with  uterine  contrac- 
tion, and  especially  the  voluntary  assist- 
ance. If  the  tumor  rests  above  the 
uterus  and  presses  it  down  in  a  position 
of  retroversion,  or  retroflexion,   it  may 


cause  impaction  and  finally  abortion. 
A  tumor  situated  in  the  pelvis  below  the 
uterus  interferes  with  delivery,  and  un- 
less it  can  be  displaced  its  size  must  be 
reduced. 

Case  of  a  woman  subjected  to  double 
oophorectomy  who  soon  after  the  oper- 
ation began  to  menstruate  and  con- 
tinued to  do  so  regularly  and  painlessly 
for  four  months.  Fourteen  months 
after  the  operation  she  was  delivered  of 
a  healthy  girl,  who  died,  however,  three 
weeks  later.  Soon  after  this  the  patient 
again  menstruated  and  has  continued  to 
do  so  regularly  since.  M.  A.  Morris 
(Boston  Med.  and  Surg.  Jour.,  Jan.  24, 
1901). 

An  investigation  on  the  relationship 
between  ovulation  and  menstruation 
has  shown  that  menstruation  is  no  in- 
tegral part  of  ovulation,  nor  an  abso- 
lute factor  of  conception,  though  these 
two  conditions  are  usually  concurrent 
and  attendant.  There  may,  however, 
be  ovulation  without  menstruation,  and 
menstruation  without  ovulation,  and 
conception  without  menstruation.  C.  C. 
Thayer  (Jour.  Amer.  Med.  Assoc,  Feb. 
9,  1901). 

Degenerative  Changes  in  the 
Cyst-walls. — The  cyst-walls  can  un- 
dergo the  following  degenerative  proc- 
esses: First,  calcification;  second,  fatty 
degeneration;  third,  atheromatous 
changes;  fourth,  changes  due  to  infarc- 
tions. 

Treatment.  —  No  other  treatment  is 
now  recognized  as  worthy  of  considera- 
tion in  the  treatment  of  ovarian  cysts 
other  than  their  extirpation.  Puncture 
or  paracentesis  was  formerly  an  ac- 
cepted procedure,  but  experience  has 
disclosed  that  it  is  attended  with  dan- 
ger. It  is  but  palliative,  and  presents 
the  possibility  of  puncture  of  a  large 
vessel  in  the  tumor-wall,  with  conse- 
quent haemorrhage;  infection  of  the 
peritoneal  cavity  by  escape  of  the  con- 
tents of  a  papillary  cyst  or  colloid  ma- 
terial, infection  with  the  cyst  followed 


UTERINE  ADXEXA.     OVARIAN  TUilORS.    TREAT:MENT. 


513 


by  iuflammation  and  suppuration,  are 
possibilities  which  should  preclude  the 
practice  of  this  procedure. 

Ovariotomy. — Extirpation  of  the  tu- 
mor is  known  as  ovariotomy.  Success 
in  its  performance  will  depend  upon  the 
care  with  which  the  diagnosis  has  been 
made,  the  knowledge  the  operator  has  as 
to  the  condition  of  the  patient,  his  dex- 
terity in  the  performance  of  the  opera- 
tion, and  judicious  treatment  subse- 
quently. 

Indications.  —  It  was  formerly  a  rule 
that  patients  should  not  be  subjected  to 
an  operation  until  the  tumor  attained 
to  such  size  that  the  patient  was  begin- 
ning to  suffer  inconvenience  from  the 
distension.  The  introduction  of  the 
principles  of  antisepsis  and  asepsis  have 
rendered  such  postponement  unneces- 
sary. 

The  large  proportion  of  tumors  in 
which  malignant  complications  result, 
the  danger  from  injury  of  the  growth 
and  torsion  of  its  pedicle,  indicate  the 
necessity  for  early  operation. 

Conclusions  based  upon  an  analysis  of 
85  cases  of  diseases  of  uterine  append- 
ages: 1.  It  is  advisable  to  do  conserva- 
tive operations  in  all  eases  in  which  the 
ovaries  and  tubes  are  not  hopelessly  dis- 
eased in  all  parts  of  their  structure,  ex- 
cept on  patients  who  are  near  the  meno- 
pause, on  patients  who  liave  pronounced 
gonorrho-a  of  long  standing,  and  on  the 
rare  cases  of  malignant  disease.  2.  When 
a  patient  is  near  the  menopause  (over 
thirty-five  years  of  age)  and  has  ovarian 
or  tubal  disease  of  any  considerable  de- 
gree of  severity  it  is  generally  wiser  to 
perform  complete  removal  with  or  with- 
out hysterectomy,  according  as  the 
uterus  also  is  diseased  or  not.  3.  In 
cases  of  well-marked  gonorrha-a  of  long 
standing,  especially  if  the  patient  is  con- 
stantly exposed  to  infection,  if  both 
tubes  are  seriously  diseased  and  closed, 
total  removal  with  or  without  hysterec- 
tomy is  the  operation  of  choice.  4.  In 
certain  cases  of  this  class  in  which  the 
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patient  thoroughly  understands  the  like- 
lihood that  another  operation  may  be 
necessary  at  some  future  time  and  wishes 
to  take  the  chances  in  tlie  hope  of  pre- 
serving the  function  of  menstruation, 
conservative  operation  is  permissible.  5. 
If  one  tube  is  patent  and  healthy  in  ap- 
pearance and  there  is  enough  healthy 
ovarian  tissue  to  preserve,  a  conservative 
operation  ought  to  be  performed  even  in 
the  presence  of  gonorrhoea.  6.  With 
present  methods  of  performing  resection 
of  the  tubes,  if  both  tubes  are  found 
closed  at  the  time  of  operation,  subse- 
quent pregnancy  is  not  to  be  expected. 
7.  In  severe  grades  of  inflammation  of  the 
appendages  irrespective  of  causation,  if 
the  ostium  abdominale  of  one  tube  is 
patent  the  prospect  of  subsequent  preg- 
nancy after  the  preservation  of  a  portion 
of  ovary  is  about  one  in  four  and  a 
quarter,  or  23  ^/;  per  cent.  8.  In  the  less 
severe  grades  of  inflammation  under  simi- 
lar conditions  of  tube  and  ovary  the  pros- 
pect of  subsequent  pregnancy  is  about 
one  in  two  and  a  quarter,  or  44  per  cent. 
9.  In  women  who  have  borne  children,  in 
both  classes,  subsequent  pregnancy  may 
l>e  expected  in  3o  per  cent.,  whereas  in 
previously  sterile  women  it  may  be 
looked  for  in  only  5  per  cent.  10.  If  it 
is  necessary  to  remove  both  ovaries  it  is 
of  no  advantage  to  preserve  any  portion 
of  tubal  tissue,  but,  except  under  the 
conditions  just  enumerated, some  ovarian 
tissue  should  be  preserved  in  every  case. 
W.  L.  Burrage  (Annals  of  Gyiisec.  and 
I'a-d.,  May,  1900). 

Ten  cases  of  ovariotomy  during  preg- 
nancy, followed  in  four  instances  by 
abortion:  all  the  patients  recovered. 
Series  of  148  cases  of  pregnancy  compli- 
cated by  ovarian  tumors  also  collected. 
The  mortality  had  been  2.7  per  cent., 
while  in  22..5  per  cent,  the  pregnancy  had 
been  interrupted.  In  such  cases  the 
writer  concurs  with  other  authorities 
that  ovariotomy  should  be  performed  as 
early  as  possible.  Orgler  (Archiv  f. 
Gyniik.,  Bd.  Ixv,  SS.  126-100,  1902). 

Operation. — The  operation  consists  in; 
first,  the  incision  of  the  al)dominal  wall; 
second,  puncture  of  the  cyst  and  separa- 
tion of  adhesions;   third,  ligation  of  the 
33 
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pedicle  and  removal  of  the  cyst;  fourth, 
exploration  of  the  remaining  ovary  and 
toilet  of  the  peritoneum;  fifth,  drainage; 
sixth,  closure  of  the  wound;  seventh, 
dressing.  The  abdominal  incision  is 
made  in  the  median  line  about  three 
inches  in  length  midway  between  the 
umbilicus  and  symphysis.  Incision  is 
made  through  skin,  superficial  fascia 
aponeurosis,  and  deep  fascia  to  the  peri- 
toneum. It  is  generally  aimed  to  make 
this  incision  through  the  linea  alba,  but 
in  undilated  abdominal  walls  the  separa- 
tion may  be  so  slight  as  to  render  it  diffi- 
cult. The  sheath  of  the  rectus  muscle 
is  opened  from  the  side;  the  incision 
should  extend  through  the  muscle,  as  its 
injury  is  immaterial.  Bleeding  vessels 
are  secured  before  the  peritoneum  is 
opened;  it  is  then  picked  up  and  incised 
between  forceps  so  as  to  avoid  injuring 
the  sac  or  a  knuckle  of  intestine  which 
may  be  situated  in  front  of  it.  AA'^ith  the 
completion  of  the  incision,  the  pearly- 
white  sac  is  exposed.  It  may  be  explored 
by  introducing  the  hand,  passing  it 
around  the  tumor,  thus  recognizing  the 
presence  or  absence  of  adhesions.  With 
an  assistant  pressing  the  sac  firmly 
against  the  wall,  a  trocar  to  which  a 
long  rubber  tube  is  attached  may  be 
plunged  into  the  tumor  and  the  fluid 
carried  into  a  vessel  at  the  side  of  the 
table.  In  the  absence  of  the  trocar  an 
ordinary  glass  syringe-nozzle  can  be  util- 
ized. Incision  is  made  with  the  knife 
into  the  tumor-wall  and  then  the  syringe- 
nozzle  introduced.  The  assistant  presses 
the  tumor  down  against  the  abdominal 
wall,  and  keeps  it  tense.  As  the  fluid  is 
discharged  the  sac  becomes  relaxed.  It 
should  be  seized  with  hjemostats  or  cyst- 
forceps  and  drawn  out  so  that  the  open- 
ing is  kept  outside  the  peritoneal  cavity, 
to  prevent  its  being  soiled  with  the  tu- 
mor-contents.    As  the  sac  is  drawn  out, 


the  adhesions  are  separated;  those  which 
are  recent  and  soft  may  be  overcome  by 
pressing  against  them  with  a  sponge  or 
gauze  pad.  In  this  way  the  adherent 
intestines  are  sponged  away  from  the  cyst. 
AVhere  the  adhesions  are  old  and  firm, 
they  require  scissors  or  knife  to  accom- 
plish their  separation.  Bleeding  vessels 
in  these  adhesions  should  be  secured  with 
h^mostat  or  immediately  ligated.  Where 
the  adhesions  are  very  firm  and  short, 
so  that  the  intestine  lies  directly  upon 
the  tumor-wall,  separation  will  fre- 
quently be  attended  with  marked  injury 
to  intestine.  To  prevent  this,  a  portion 
of  the  sac-wall  should  be  permitted  to 
remain  in  contact  with  the  intestine, 
taking  the  precaution  to  strip  off  from  it 
the  secreting  siirface.  The  adhesions 
should  be  as  far  as  possible  separated 
under  the  eye,  keeping  a  watch  for  large 
vessels  and  avoiding  injury  to  intestines, 
and  particularly  to  the  spleen  and  liver. 
Vascular  adhesions  in  the  omentum 
should  be  at  once  secured  either  by 
clamp-forceps  or  ligature. 

Ligation  of  the  Pedicle  and  Removal  of 
the  Cyst. — Ligation  may  be  accomplished 
with  silk  or  catgut,  preferably  the  latter. 
In  a  long,  slender  pedicle  it  is  transfixed 
in  the  centre,  ligated  in  two  portions. 
Thicker,  shorter  pedicles,  may  be  ligated 
in  several  sections  or  it  may  cut  through 
the  pedicle,  using  clamp-forceps  to  se- 
cure it  and  ligate  the  vessels  separately. 
After  ligation  of  the  principal  vessels 
clamp-forceps  are  removed  and  the  sur- 
faces carefully  observed  for  further  bleed- 
ing. In  these  cases  the  peritoneum  is 
sutured  over  the  raw  surface.  Where  the 
pedicle  is  ligated  in  sections  the  sutures 
should  be  interlocked  to  prevent  their 
tearing  below,  which  might  cause  serious 
bleeding.  In  large  cysts,  for  the  with- 
drawal of  the  cyst  the  pedicle  is  seized 
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with  clamp-forceps  and  the  cyst  cut  away 
as  a  preliminary  to  the  ligation. 

Having  secured  the  pedicle  we  proceed 
to  the  investigation  of  the  other  ovary 
and  the  toilet  of  the  peritoneum.  The 
investigation  of  the  remaining  ovary  is 
important  for  the  reason  that  not  infre- 
quently a  smaller  cyst  is  found  in  it 
which  will  be  readily  overlooked  and 
which  will  necessitate  a  subsequent  op- 
eration were  this  investigation  omitted. 
Where  a  cyst  of  considerable  size  exists, 
the  ovary  should  be  removed.  Smaller 
cysts  in  the  ovarian  diseased  structure 
may  be  resected  or  the  cysts  may  be 
punctured  with  a  thermocautery.  'ttTiere 
the  ovary  can  be  saved  it  should  be  done. 
We  now  proceed  to  the  thorough  investi- 
gation of  the  peritoneal  cavity,  looking 
over  the  points  at  which  separation  has 
taken  place,  in  order  to  make  sure  that 
no  vessels  of  large  size  are  bleeding.  In- 
stead of  spending  time,  however,  in 
sponging  out  the  blood,  the  better  plan 
of  procedure  is  to  irrigate  the  cavity  with 
a  large  quantity  of  normal  salt  solution. 
If  there  are  no  bleeding  vessels  of  size, 
the  cavity  may  be  filled  up  with  this 
fluid  and  the  wound  closed.  All  bleed- 
ing vessels,  however,  should  be  secured 
by  ligature. 

In  operations  on  ovarian  cysts  and 
cystic  ovaries  any  portion  of  ovarian  tis- 
sue which  appears  normal,  even  though 
small,  should  be  retained:  resection  and 
plastic  operations  should  be  practiced  on 
women  when  pregnancy  is  liable  to  occur, 
and  delivery  at  term  can  be  conducted 
with  safety.  In  two  cases  of  adherent 
and  retrovcrted  uterus  with  enlarged, 
prolapsed,  and  cystic  ovaries,  the  cysts 
were  e.xcised  from  the  glands,  and  the 
cut  edges  sutured  with  fine  silk,  the  re- 
sult in  both  being  equally  satisfactory. 
In  one,  a  woman  .3.5  years  of  age,  there 
was  disappearance  of  all  pelvic  symp- 
toms; in  the  other  menstruation  fol- 
lowed   without    pain    or    other    morbid 


symptoms.      J.    C.    Stinson    (Occidental 
Med.  Times,  Oct.,  '97). 

Pozzi  regards  retention  of  a  certain 
portion  of  ovarian  tissue  as  of  great  im- 
portance, as  in  this  way  menstruation 
is  often  conserved.  Indications  for  re- 
section are  found  in  benign  cysts.  In 
proliferating  cysts  there  is  danger  of 
malignancy,  and  the  clinical  symptoms 
of  malignancy  should  receive  due  weight. 
If  both  ovaries  are  affected  and  there  i3 
a  probability  of  malignancy,  total  ex- 
tirpation should  be  done.  If  the  disease 
is  malignant  and  confined  to  one  side, 
the  removal  of  ovaries  is  justifiable.  In 
cases  of  chronic  ovaritis  the  almost  com- 
plete integrity  is  a  necessary  condition 
in  deciding  on  the  preservation  of  the 
ovaries.  Advanced  sclerosis  calls  for 
complete  removal.  Partial  operation  is 
indicated  in:  (o)  Follicular  cysts  of  the 
ovaries.  Provided  that  the  tube  is  sound 
and  that  part  of  the  ovary  is  healthy, 
resection  of  the  cysts  is  sufficient,  and 
part  of  the  ovary  may  be  left  behind. 
(6)  Cj'sts  of  the  corpus  luteum.  Their 
presence  does  not  necessarily  imply  total 
degeneration  of  the  organ,  and  as  a  rule 
preservation  of  a  healthy  portion  is  pos- 
sible, (c)  Sclerocystic  or  microcystic- 
ovaritis  characterized  by  the  presence  of 
numerous  small  cysts  which  exist  inde- 
pendently from  lesions  of  the  tubes. 
Hunter  Robb  (Cleveland  Med.  Gaz.,  Dec, 
•97). 

Results  of  operations  for  malignant 
neoplasms  of  ovary  at  the  Wiirzburg 
Clinic  during  seven  years:  55  out  of  239 
cases  of  ovarian  tumor,  including  papil- 
lomatous cysts,  were  malignant.  Of 
these,  23  were  inoperable;  10  of  the  32 
in  which  an  operation  was  performed 
were  cancerous,  S  patients  succumbing 
to  the  operation.  Recurrence  occurred 
in  3  instances,  20  per  cent,  of  the  patients 
being  cured;  81.8  per  cent,  of  the  cases 
of  papill  matous  cyst  had  no  recurrence, 
and  2  patients  died.  Total  percentage 
of  cures  in  all  cases  was  46.8  per  cent. 
Gcyer  (Inaug.  Dia.;  Centralb.  f.  Gynlik., 
No.  32,  '98). 

From  study  of  many  cases  treated  by 
the  several  methods  of  operation,  the  fol- 
lowing conclusions  are  drawn:  1.  Th.nt 
an  irreparably  damaged  tube,  ovary,  etc.. 
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should  be  removed  by  enucleation,  with 
ligation  of  vessels  only,  using  only  ab- 
sorbable ligatures.  2.  That  enucleation 
is  the  simplest,  safest,  and  most  scien- 
tific and  Eesthetic  method  of  removing 
an  ovarian  cyst,  tumor,  etc.,  of  the 
ovary,  the  tube,  the  uterus,  etc.  There 
is  no  danger  of  hfemorrhage;  if  a  vessel 
is  severed  it  can  be  caugnt  at  once  and 
ligated.  J.  Coplin  Stinson  (Canada  Lan- 
cet, Jan.,  '99). 

In  ovariotomy  if  the  opposite  ovary 
contains  only  a  few  retention-cysts  it 
may  be  left  after  puncturing  or  resecting 
the  cysts.  If  the  cyst  is  ot  the  true  papil- 
lomatous variety  the  other  ovary  should 
always  be  removed,  even  if  it  appears 
to  be  perfectly  healthy,  since  experience 
has  shown  that  it  often  undergoes  papil- 
lomatous degeneration  afterward.  This 
does  not  refer  to  cases  in  which  small 
excrescences  are  found  in  the  inner  walls 
of  retention  or  parovarian  cysts.  Com- 
mencing adenomatous  degeneration  of 
the  opposite  ovary  may  be  suspected  if 
the  albuginea  is  much  thickened  and  the 
organ  is  almost  entirely  transformed 
into  large  cysts  with  thick  walls.  In  the 
case  of  young  women  a  suspicious  ovary 
may  be  split  open,  its  interior  examined, 
and,  if  liealthy,  may  be  sutured  with  cat- 
gut. If  one  ovary  is  aft'ected  with  car- 
cinoma, sarcoma,  or  endothelioma,  the 
opposite  one  should  always  be  extir- 
pated. Theilhaber  (Brit.  Med.  Jour., 
Jan.  28,  '99). 

In  cases  of  small  ovarian  cysts  an  at- 
tempt should  be  made  to  save  a  small 
portion  of  healthy  stroma.  Under  no 
circumstances  should  an  ovary  be  spared 
when  the  opposite  one  is  the  seat  of  car- 
cinoma, papillary  cystoma,  or  superficial 
papilloma,  even  when  the  organ  is  appar- 
ently perfectly  healthy.  Gersung  (Cen- 
tralb.  f.  Gynak.,  No.  5,  '99). 

Statistics  of  394  ovariotomies  per- 
formed in  fifteen  years  in  Schauta's 
wards,  as  early  as  possible  and  removing 
the  tumor  undiminished  in  size  whenever 
it  could  be  managed.  Silk  was  employed 
and  the  abdominal  wound  closed  in  three 
layers.  The  mortality  was  9.5  per  cent.; 
of  the  recoveries,  97  per  cent,  were  per- 
manently cured  and  76  per  cent,  had 
sound    abdominal    cicatrices.      Removal 


through  the  vagina  resorted  to  whenever 
practicable;    however,  of  the  last  60  vag- 
inal   ovariotomies,   the    tumor   could   be 
totally  extirpated  only  in  19;    in  10  this 
method  had  to  be  given  up  and  the  ab 
dominal  operation  performed.     The  mor 
tality   of  the   purelj'  vaginal  operation 
was  1.94  per  cent.  only.     Burger   (Fest 
schrift    f.    Prof.    Schauta;      Monats 
Geburtsh.  u.  Gynak.;    Brit.  Med.  Jour., 
Nov.  17,  1900). 
Drainage. — The  question  of  drainage 
is  not  considered  as  one  of  so  great, im- 
portance as  a  few  years  ago.     Then  it 
was  the  custom  to  drain  in  the  majority 
of  cases;   now,  to  drain  in  a  very  slight 
minority.    It  is  only  in  those  patients  in 
whom  there  is  extensive  tearing  up  of  the 
peritoneum,  with  the  probability  of  ooz- 
ing or  serous  effusion,  that  the  operator 
would   consider   it   necessary   to   drain. 
Drainage  may  be  accomplished  by  the 
introduction    of    a   glass    drainage-tube, 
which  must  be  carefitlly  attended  to  for 
the  next  forty-eight  hours,  or  the  use  of 
gauze  drain,  which  serves  a  useful  pur- 
pose, in  that  it  may  be  employed  to  com- 
press a  large  bleeding  surface.    In  cases 
in  which  there  is  large  tearing  up  of  the 
peritoneal  cavity,  the  plan  advocated  by 
Clark,  of  elevating  the  foot  of  the  bed  so 
that  the  fluid  shall  no  longer  be  retained 
in  the  pelvis,  where  the  peritoneum  is 
most  injured,  but  be  thrown  back  into 
the  peritoneal  cavity,  where  it  should 
come  in  contact  with  healthy  peritoneum 
capable  of  absorbing  it,  is  the  method  of 
procedure    practiced    in    preference    to 
drainage.     It  has  received  the  name  of 
postural  drainage.    This  method  of  treat- 
ment has  an  advantage,  also,  in  reliev- 
ing the  patient  of  much  pain  and  discom- 
fort, arising  from  the  gravitation  of  fluid 
to   the  most   dependent  portion.     The 
elevation  of  the  injured  part  renders  it 
more  difficult  for  blood  to  be  sent  into 
it,  and  consequently  the  patient  suffers 
less  distress. 
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Closure  of  (he  Wound. — The  principle 
of  closing  the  wound  is  to  bring  and  re- 
tain the  various  parts  of  the  wound  in 
their  normal  relation.  This  is  effectively 
accomplished  by  employing  both  inter- 
rupted and  continuous  suture,  introduc- 
ing a  continuous  suture  with  catgut  to 
close  the  peritoneum,  then  introducing  a 
series  of  interrupted  silk-worm-gut  su- 
tures which  shall  pass  through  the  ab- 
dominal walls,  and  pick  up  the  edge  of 
the  peritoneum.  The  placing  of  these 
sutures  is  followed  by  a  continuous  cat- 
gut suture  uniting  the  aponeurosis  of  the 
wall.  The  tying  of  the  interrupted  su- 
tures holds  the  surfaces  in  apposition, 
prevents  the  accumulation  of  fluid  in  any 
dead  space,  and  permits  the  sutures  to  be 
tied  only  sufficiently  tight  to  hold  in  ap- 
position the  surfaces. 

Dressing. — After  careful  cleansing  of 
the  surface  the  wound  dressing  consists 
in  placing  a  piece  of  gauze  wet  with  1 
to  2000  bichloride  solution  around  the 
sutures,  and  over  this  several  layers  of 
sterile  gauze  and  cotton,  which  are  held 
in  place  by  tapes  attached  to  pieces  of 
plaster  and  fastened  on  either  side  of  the 
dressing;  and,  finally,  a  well-placed 
bandage. 

After-lreatment. — The  patient  is  kept 
quiet  in  bed,  carefully  moved  from  side 
to  side  to  render  her  detention  less  irk- 
some. Until  she  recovers  from  the  an?es- 
thetic,  she  is  given  nothing  by  the  mouth 
other  than  small  quantities  of  hot  water, 
concentrated  beef-extracts,  and  at  the 
end  of  twenty-four  hours,  in  an  ordinary 
case,  may  be  given  a  cup  of  tea  and  a 
little  soft  toast.  This  is  followed  later 
with  an  egg,  chewing  some  beefsteak, 
and  at  the  end  of  the  third  day  a  light 
diet. 

Any  indication  of  ncMiiuulation  of 
gas  in  the  intestine  is  early  relieved  by 
the  administration  of  an  enema  consist- 


ing of  an  ounce  each  of  magnesia,  glyc- 
erin, and  water.  This  failing  to  afford 
relief,  is  followed  by  a  large  enema  of 
sonp-suds  in  which  an  ounce  of  turpen- 
tine beaten  up  with  the  yelk  of  a  couple 
of  eggs,  and  strained,  or  an  ounce  of 
tincture  of  asafcetida  may  be  substituted 
for  the  turpentine.  Xausea  and  vomit- 
ing may  be  overcome  by  giving  draughts 
of  hot  water,  thus  washing  out  the  stom- 
ach; the  administration  of  small  doses, 
frequently  repeated,  of  tincture  of  nux 
vomica,  or  a  combination  of  acctanilid 
and  caffeine,  or  the  use  of  oxalate  of 
cerium.  If  the  patient  regurgitates  small 
quantities  of  dark-greenish  material, 
and  this  is  continued  in  spite  of  the 
large  draughts  of  hot  water,  the  stom- 
ach-tube should  be  introduced  and  the 
stomach  irrigated.  The  patient  should 
be  carefully  watched  during  the  opera- 
tion by  both  nurse  and  physician  to  an- 
ticipate the  appearance  of  complications 
or  abnormal  symptoms. 

The  summing  up  of  the  testimony  of 
the  various  experimenters  seems  to  in- 
dicate that  a  properly  transplantetf 
ovary  may  continue  to  perform  its  full 
normal  function  and  that  one  may  not 
only  expect  to  prevent  the  symptoms  of 
the  menopause  after  a  patient's  ovaries 
have  been  removed,  but  may  reasonably 
expect  a  pregnancy  in  a  certain  per- 
centage of  cases.  Personally  there  is 
little  doubt  that  the  recorded  cases  of 
pregnancy  after  double  ovariotomy  are 
cases  of  pregnancy  from  accidental 
ovarian  grafting,  a  portion  of  ovary 
having  remained  on  the  distal  side  of 
the  ligature,  with  establishment  of  ad- 
hesion circulation  or  contact  circula- 
tion. 

It  is  important  to  determine  now  just 
what  method  of  ovarian  transphuitation 
gives  the  best  opportunity  for  the  ovary 
to  continue  its  function.  In  all  proba- 
bility, a  certain  proportion  of  the  women 
whose  ovaries  have  been  removed  in  the 
past  could  have  had  ovarian  grafting 
done,  either  from  a  piece  of  remaining 
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healthy  ovary  or  from  a  segment  of  an 
■ovary  from  another  patient,  the  opera- 
tions having  been  so  timed  that  the 
one  who  was  to  furnish  the  ovary  could 
have  been  operated  upon  at  the  same 
seance  with  the  one  wlio  was  to  receive 
the  ovary. 

The  special  dangers  to  be  anticipated 
from  ovarian  grafting  would  seem  to  be 
no  more  than  the  dangers  from  simple 
uncomplicated  laparotomy. 

The  ovary  that  is  to  serve  for  a  graft 
is  placed  in  a  basin  of  physiological  sa- 
line solution  at  a  temperature  of  about 
100°  F.  immediately  on  its  removal.  The 
broad  ligament  is  the  preferred  site  for 
grafting,  as  nearly  as  possible  at  the 
point  that  the  ovary  would  normally 
occupy.  One  of  pregnancy  followed 
which  was  terminated  by  early  abortion, 
but  the  several  successful  pregnancies 
that  have  been  obtained  in  rabbits  by 
other  experimenters  indicate  that  fruit- 
ful pregnancy  in  women  as  a  result  of 
ovarian  grafting  may  yet  be  hoped  for. 
R.  T.  Morris  (Med.  Record,  Jan.  19, 
1901). 

E.  E.  Montgomery, 

Philadelphia. 

UTERUS,  DISEASES  OF. 
Malformations. 

Absence  of  the  Uterus. — The  uterus 
is  seldom  entirely  absent  in  the  living 
being,  a  slight  rudiment  nearly  always 
being  found  at  the  post-mortem  exami- 
nation, although  it  may  not  have  been 
discovered  during  life. 

EuDiMENTART  Uteeus.  —  The  rudi- 
mentary uterus  may  be  of  any  size  from 
a  cylinder-shaped  body  an  inch  long 
down  to  a  slight  thickening  of  tissue  on 
the  posterior  surface  of  the  bladder  at 
the  junction  of  the  rudimentary  Fallo- 
pian tubes.  It  is  usually  solid,  although 
in  rare  instances  it  takes  the  shape  of 
a  membranous  sac.  One  or  both  ovaries 
may  be  present,  usually  also  in  a  rudi- 
mentary state.  The  vagina  may  be  de- 
veloped, but  is  ordinarily  represented  by 


a  shallow,  blind  pouch.  The  vulva  is 
apt  to  be  normal  in  appearance. 

About  the  end  of  the  eighth  week  of 
foetal  life  Mueller's  ducts  begin  to  unite, 
the  united  lower  portions  forming  the 
uterus  and  vagina,  the  upper  ununited 
portions  the  Fallopian  tubes.  As  a  result 
of  interference  with  the  development 
during  the  process  of  union,  which  is 
complete  at  the  end  of  the  third  month, 
various  malformations  have  been  found: 

The  ONE-HOBNED  UTERUS  indicates  an 
arrested  development  of  one  of  Mueller's 
ducts.  The  organ  is  more  or  less  fusi- 
form in  shape,  and  curves  toward  the 
corresponding  Fallopian  tube.  The  other 
side  is  usually  represented  by  a  rudiment- 
ary horn. 

The  two-horned  uterus  represents  a 
want  of  perfect  union  of  the  ducts.  The 
defect  may  involve  the  fundus  only  or 
may  cause  a  flattening  (uterus  planifun- 
dus)  or  slight  depression  of  the  fundus, 
or  it  may  extend  downward  any  distance 
toward  the  cervix  (uterus  bicornis  uni- 
collis),  or  it  may  extend  into  the  cervix 
(uterus  bicornis  bicollis).  Sometimes  a 
septum  divides  the  uterus  (and  sometimes 
the  vagina)  below  the  junction. 

The  DOUBLE  uterus  results  when  the 
union  of  Mueller's  ducts  does  not  take 
place  above  the  vagina.  The  two  sides 
are  entirely  distinct,  but  the  vagina  may 
be  single  or  double  or  septate. 

The  TWO-CHAMBERED  UTERUS  IS  more 
or  less  normal  in  size  and  shape,  but  the 
septum  persists,  and  may  not  extend  as 
far  down  as  the  internal  os  (uterus  sub- 
septus),  or  it  may  divide  the  whole  uterus 
and  cervix,  forming  two  cavities,  or  the 
septum  may  extend  to  the  internal  os 
only  (uterus  septus  unicollis). 

Symptoms  and  Diagnosis. — The  symp- 
toms do  not  usually  attract  attention 
until  puberty  or  marriage,  when  dysmen- 
orrhoea,    amenorrhoea,    sterility,    dyspa- 


UTERUS,  DISEASES  OF.     STENOSIS  OF  THE  CERVIX. 


519 


reunia,  or  the  signs  and  symptoms  of 
atresia  of  the  vagina,  with  retention, 
develop. 

The  shape  and  size  of  the  uterus  is 
determined  best  by  the  bimanual  recto- 
abdominal  examination.  If  the  vagina 
and  cervix  be  well  developed,  the  cervix 
can  be  pulled  down  within  better  reach 
by  a  vulsellum,  and  the  character  of  the 
interior  of  the  uterus  may  also  be  de- 
termined approximately  by  the  sound. 

If  the  diagnosis  be  difficult,  it  may  be 
possible,  with  the  aid  of  anaesthesia,  to 
introduce  a  finger  iuto  the  bladder;  then 
the  uterus,  tubes,  and  ovaries  can  be  pal- 
pated between  it  and  a  finger  of  the  other 
hand  in  the  rectum.  When  the  uterus  is 
rudimentary,  slightly  resisting  cords, 
representing  the  Fallopian  tubes,  can  be 
felt,  which  are  joined  at  the  site  of  the 
uterus  on  the  posterior  surface  of  the 
bladder  and  lead  outward  to  the  rudi- 
mentary ovaries,  if  such  exist.  If  the 
uterus  be  one-homed,  its  fusiform  shape 
can  be  palpated,  extending  laterally  up- 
ward, and  also  the  rudimentary  horn 
on  the  opposite  side.  The  two-horned 
uterus  is  easily  recognized  by  the  depres- 
sion in  the  fundus,  and  the  double  uterus 
by  the  presence  of  two  elongated  hard 
bodies  merging  together  in  the  vagina 
below. 

Treaiment. — There  is  but  little  to  do 
in  the  way  of  developing  the  organ  or 
improving  its  shape,  and  irremediable 
sym])toms  may  call  for  removal  of  the 
ovaries  or  uterus  or  both.  Pregnancy  in 
a  rudimentary  horn  usually  eventuates 
in  rupture,  and  calls  for  a  removal  of 
the  afTeclcd  ]>art. 

After  the  complete  union  of  Mueller's 
ducts  the  following  deformities  may 
result: — 

FffiTAL  Uterus — The  foetal  character- 
istics remain.  The  body  is  small  and 
cvlindricai,  and  niav  be  solid.    The  cer- 


vix measures  about  one  inch,  and  twice 
as  long  as  the  uterus.  The  papillary 
folds  of  the  cervix  extend  throughout 
the  cavity. 

Infantile  Uterus. — The  uterus  re- 
mains about  the  same  as  at  birth.  The 
body  is  but  little  over  half  the  length  of 
the  cervix.  The  vaginal  portion  of  the 
cervix  is  short,  and  the  vagina  and  ex- 
ternal genitals  are  usually  small. 

Puerile  Uterus. — Here  the  body  is 
as  long  or  a  little  longer  than  the  cervix, 
and  the  external  genitals  small.  The 
conditions  previous  to  puberty  persist. 

Puerile  Cervix.  —  The  corpus  is 
about  normal  in  size,  but  the  cervix  is 
small  and  conical,  with  an  extremely 
small  external  os.  Anteflexion  and  ste- 
nosis may  be  present. 

The  symptoms  and  diagnosis  are  the 
same  as  for  deformities,  resulting  from 
imperfect  union  of  Mueller's  duct,  and 
may  be  associated  with  those  of  atresia 
vaginae,  or  stenosis  of  the  cervix  {q.  v.). 

The  prognosis  is  unfavorable  except 
for  puerile  cervix. 

Treatment.  —  If  treatment  .is  com- 
menced soon  after  puberty,  some  benefit 
may  be  derived  from  intra-uterine  bipolar 
faradization  and  persistent  periodical  dil- 
atation of  the  cervix.  Divulsion  by 
means  of  bladed  dilators  under  anajthe- 
sia,  with  packing  of  the  uterus  for  thirty- 
six  hours,  may  be  followed  by  repeated 
packings,  provided  the  endometrium  is 
douched  out  each  time  with  an  eilicient 
antiseptic;  afterward  the  cervix  may  be 
kept  dilated  by  conical  round  dilators 
twice  weekly.  Pelvic  massage  and  move- 
ments adapted  to  develop  the  pelvic  mus- 
culature and  increase  the  flow  of  blood 
to  the  pelvis  are  sometimes  used. 

Stenosis  of  the  Cervix. — Stenosis  of  the 
cervix  consists  in  a  lack  of  development 
or  atrophy  of  the  part  sufficient  to  inter- 
fere with  uterine  drainage.     The  con- 


520 


UTERUS,  DISEASES  OF.     STENOSIS  OF  THE  CERVIX. 


traction  may  be  at  the  external  or  in- 
ternal OS,  or  exceptionally  throughout 
the  canal,  and  is  often  connected  with 
flexion  of  the  uterus.  It  may  be  due  to 
puerility  in  the  nullipara,  to  cicatricial 
contraction  following  cervical  laceration 
in  the  parous  woman,  and  to  atrophy  in 
the  senile  woman. 

Symptoms.  —  Colicky  dysmenorrhcoa, 
as  in  cases  of  anteiiexion,  lasting  from  a 
few  hours  to  a  day  or  two,  is  the  most 
common  symptom.  Colicky  pains  in  the 
vesical  region  are  sometimes  felt  between 
the  menstrual  periods,  and  may  be  fol- 
lowed by  a  discharge  of  mucus,  blood,  or 
pus.  In  old  people  prolonged  retention 
of  secretions,  which  usually  become  of- 
fensive and  purulent  (senile  endome- 
tritis), may  take  place  and  stretch  the 
uterine  walls  until  the  organ  resembles 
a  bag.  Endometritis  with  its  symptoms 
is  present  in  long-standing  cases. 

Sterility,  which  is  often  relieved  by  a 
dilatation  of  the  cervix,  is  a  common 
condition. 

Diagnosis. — If  the  stenosis  is  at  the 
external  os,  the  oriiice  may  be  scarcely 
visible,  or  may  look  like  a  small  dimple 
on  the  end  of  the  cervix.  If  at  the  in- 
ternal OS  a  small  uterine  probe,  or  a  piece 
of  slippery-elm  bark  cut  into  the  shape 
of  a  slender  tent,  will  demonstrate  the 
partial  or  complete  closure  of  the  canal. 
If  the  cervix  be  small  and  flexed,  the 
stenosis  is  probably  connected  with  im- 
perfect development  and  displacement; 
but  if  the  cervix  be  large  and  perhaps 
lacerated,  the  stenosis  is  due  to  indura- 
tion and  contraction  of  the  mucous  and 
submucous  tissues  at  or  near  the  inter- 
nal OS.  In  the  latter  case  the  internal 
OS  is  apt  to  be  quite  sensitive  to  the 
touch  of  the  sound,  and  may  bleed  a 
trifle  upon  the  withdrawal  of  the  latter. 
Thick  cervical  mucus  will,  as  a  rule,  be 
visible. 


Peognosis. — A  state  of  patency  of 
the  cervical  canal  can  usually  be  ob- 
tained, but  it  is  often  difficult  to  main- 
tain it  in  the  virgin  and  the  old  woman 
without  occasional  dilatation.  The 
sterility  can  usually  be  relieved  in  quite 
young  people;  but,  after  the  condition 
has  lasted  long  enough  to  produce 
hyperplasia  or  endometritis,  the  steril- 
ity is  apt  to  persist.  In  married  women 
with  stenosis  and  sterility,  who  do  not 
apply  for  several  years  for  treatment, 
the  sterility  is  seldom  relieved  by  dila- 
tation, whereas  it  often  is  in  the  young 
married  woman  who  applies  within  a 
year  or  two  of  the  date  of  her  marriage. 

Treatment.  —  In  ordinary  cases  of 
partial  stenosis  presenting  symptoms, 
and  in  young  women  with  small  cervix, 
dilatation  with  graded  sounds  twice 
weekly,  the  same  as  for  urethral  strict- 
ure, will  cure  stenosis  of  the  external  os 
in  a  short  time.  Stenosis  of  the  inter- 
nal OS  may  require  the  dilatation  twice 
weekly  for  three  or  four  months,  then 
once  weekly  for  a  year.  The  cervix  is 
not  only  dilated,  but  stimulated  to  in- 
creased development.  Before  each  dila- 
tation the  patient  should  take  a  vaginal 
douche,  and  the  vaginal  fornices  and 
endometrium  should  be  disinfected 
with  a  5-per-cent.  carbolic-acid  solution 
through  the  speculum  by  the  physician, 
and  the  uterine  cavity  should  be  disin- 
fected by  tincture  of  iodine,  ichthyol, 
etc. 

In  old  cases  the  cervix  will  probably 
require  forcible  dilatation  by  bladed  di- 
lators as  well  as  a  curettage  for  the  endo- 
metritis. The  uterine  cavity  and  cervix 
should  be  packed  tightly  for  twenty-four 
hours  after  the  operation,  and  the  cervix 
be  kept  dilated  by  the  passage  of  a  large 
sound  or  bougie  (size  of  a  No  18  urethral 
sound,  American  scale)  two  or  three  times 
monthly  for  several  months. 
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Incision  of  the  cervical  canal  is  almost 
never  required,  except  for  cicatricial  con- 
traction or  rigid  anteflexion.  In  the  lat- 
ter case  incision  of  the  posterior  wall  of 
the  cervix  in  the  median  line  to  the  vag- 
inal junction  (Marion  Sims)  and  a  doub- 
ling in  of  the  ends  so  as  to  obliterate  the 
raw  surfaces  (E.  C.  Dudley)  may  render 
the  cure  of  the  stenosis  of  the  internal 
OS  easier. 

The  following  plastic  operation  on  the 
eeirix  has  been  devised  in  order  to  pre- 
vent recurrence  of  the  stenosis  after  di- 
vision of  the  external  os  cervicis.  It 
consists  of  the  preparation  of  flaps  from 
the  vaginal  aspect  of  the  cen'ix  and  im- 
plantation of  them  in  the  angles  of  the 
wound  made  by  the  division.  In  this 
way  union  of  the  sides  of  the  angle  of 
the  wound  is  prevented,  and  the  re- 
mainder of  the  cut  surfaces  are  held 
apart  until  cicatrization  has  occurred. 
A.  Rosner  (Centralb.  f.  Gyn.,  Feb.  27, 
'97). 

Laceration  of  the  Cervix. — Lacerations 
of  the  cervix  are  ordinarily  produced  by 
abnormal  conditions  and  influences  that 
interfere  with  the  natural  course  of  labor, 
such  as  a  proportionately-large  head,  a 
small  or  diseased  cervix,  malpresentation 
of  the  foetus,  premature  rupture  of  the 
membranes,  precipitate  labor,  artificial 
dilatation  of  the  cervix,  etc. 

The  unilateral  and  bilateral  lacerations 
are  the  most  common  varieties,  although 
posterior,  anterior,  multiple  (stellate), 
diagonal,  and  annular  lacerations  occur. 
They  may  even  extend  into  the  vaginal 
vault. 

Symptoms  and  Diagnosis.  —  The 
symptoms  are  those  of  the  inflamma- 
tions and  displacements.  The  fissures 
and  flaps  of  the  lacerated  cervix  can  best 
be  discovered  by  a  digital  examination, 
and  by  inspection  with  Sims's  speculum. 
The  bivalve  speculum  opens  the  fissures 
wide,  and  thus  may  deceive  the  eye  as  to 
their  size  or  existence. 


Pathology. — Many  moderate  lacera- 
tions heal  by  adhesion,  although  the  ma- 
jority of  deep  ones  cicatrize  and  con- 
tract with  a  cicatricial  plug  in  the  angle. 
In  quite  a  large  proportion  of  cases  mu- 
cous membrane  seems  to  extend  over 
the  raw  surfaces,  and  nothing  abnormal 
but  the  fissure  remains. 

More  or  less  infection  of  the  wounds 
is  apt  to  take  place,  with  the  consequent 
cervicitis,  parametritis,  perimetritis,  and 
perhaps  pelvic  abscess.  The  infection 
may  also  spread  to  the  cervical,  corporeal, 
and  tubal  mucous  membrane  and  to  the 
ovary  and  pelvic  peritoneum.  As  a  re- 
sult of  the  cervical  endometritis,  the 
mucous  membrane  becomes  hyperplastic, 
and  pushes  the  lower  ends  of  the  cervical 
flaps  outward,  producing  eversion  (ec- 
tropion). All  varieties  of  cervical  in- 
flammation, erosion,  and  degeneration 
are  found  connected  with  and  probably 
dependent  for  their  origin  upon  the 
lacerations. 

Eetroversion  and  lateral  displacements 
of  the  cervix  may  result  from  the  cicatri- 
cial contraction  that  attends  those  ex- 
tending into  the  vaginal  vault,  and  other 
displacements  and  fixations  may  result 
from  peritonitis. 

Tkeatment.  —  Extensive  lacerations 
should  be  sutured  immediately  after 
labor  if  the  conditions  are  favorable. 
The  cervix  should  be  carefully  pulled 
down  to  the  vulva  by  means  of  a  vul- 
sellum,  the  shreds  of  tissue  trimmed  from 
the  lacerated  edges,  and  the  wound-sur- 
faces be  united  in  their  original  relation 
to  each  other  by  hardened  catgut  sutures. 
If  there  is  any  doubt  about  the  possibility 
of  subsequent  cleanliness,  silk-worm-gut 
sutures,  which  will  hold  better,  will  srive 
better  results. 

Old  lacerations  may  require  a  few  ap- 
plications of  carbolic  acid,  or  other  dis- 
infectant and  astringent,  to  the  eroded 
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and  hyperplastic  mucous  membrane,  for 
the  diseased  surface  can  be  much  better 
treated  before  being  turned  into  the  cer- 
vix than  after.  To  close  the  laceration 
before  curing  the  cervical  endometritis 
often  results  in  making  the  sj^mptoms 
worse. 

Emmefs  Operation. — A  tenaculum  is 
hooked  into  the  lower,  or  distal,  end  of 
the  cervix  at  one  side  of  the  fissure  and 
the  mucous  or  cicatricial  surface  of  the 
latter  cut  off,  commencing  under  the 
tenaculum  and  going  up  into  the  angle 
and  beyond  the  cicatricial  plug.  The 
other  side  of  the  fissure  may  then  be  de- 
nuded from  the  angle  down,  or  from  be- 
low upward  as  on  the  first  side.  If  the 
laceration  is  bilateral,  the  fissure  on  the 
other  side  is  similarly  denuded,  and  then 
both  wounds  are  sutured  with  hardened 
catgut  or  silk-worm  gut.  It  is  well  to 
place  the  first  suture  at  the  distal  end 
of  the  flaps  in  order  to  insure  symmetry. 
Two-per-cent. -carbolic-acid  douches  used 
twice  daily  keep  the  catgut  hard  and 
clean  for  a  considerable  time,  and  has 
a  disinfectant  action. 

When  the  lacerations  are  bilateral  or 
multiple  and  extensive,  and  the  cervical 
follicles  extensively  diseased,  it  is  not 
worth  while  to  spend  several  months  in 
an  attempt  at  cure,  for  Schroeder's  oper- 
ation will  remove  the  diseased  mucous 
membrane  and  restore  the  shape  of  the 
part. 

Schroeder's  operation  consists  in  lateral 
incisions  through  the  cervix,  or  cicatri- 
cial plugs,  on  both  sides  as  high  up  as 
may  be  necessary  to  expose  all  of  the 
diseased  cervical  mucous  membrane. 
The  sides  of  the  tears  are  denuded  from 
these  incisions  down  to  the  end  of  the 
cervix.  Instead,  now,  of  sewing  up  the 
parts,  as  in  Emmet's  method,  the  mu- 
cous membrane  is  dissected  off  between 
lines  drawn  across  from  the  upper  and 


lower  ends  of  the  raw  lateral  surfaces. 
The  lower  ends  of  the  cervical  flaps  are 
then  folded  in  until  the  mucous  mem- 
brane of  the  vaginal  portion  reaches 
that  of  the  cervical  cavity  above  the  de- 
nudation, and  are  sutured  to  it.  Then 
the  wounds  left  on  either  side  are 
trimmed,  if  necessary,  and  sutured  so  as 
to  close  the  lateral  fissures. 

Before  closing  the  cervix  it  is  better 
to  curette  the  uterus,  thoroughly,  if  there 
be  endometritis,  and  gently  (for  cleanli- 
ness), if  there  be  none,  and  apply  car- 
bolic acid  or  tincture  of  iodine  to  the 
endometrium. 

Displacement  of  the  Uterus.  —  The 
uterus  is  normally  located  in  the  central 
and  anterior  portions  of  the  pelvis.  The 
cervix  is  suspended  by  the  pelvic  con- 
nective tissue  (pubo-uterine,  sacro-uter- 
ine,  and  broad  ligaments)  just  behind 
and  often  a  trifle  to  the  left  of  the  axis 
of  the  pelvic  cavity.  Its  range  of  mobil- 
ity is  small.  The  corpus  leans  over  the 
bladder  in  slight  anteflexion,  the  flexure 
varying  with  the  fullness  of  the  bladder 
and  rectum.  The  former,  when  it  be- 
comes distended,  lifts  the  fundus  and 
straightens  the  uterus,  while  the  latter, 
when  loaded  with  fseces,  pushes  the  cer- 
vix forward  and  thereby  increases  the 
flexion. 

The  main  factors  which  determine 
malposition  are  variations  in  the  relative 
development  of  the  pelvic  organs  and 
contiguous  connective  tissue,  and  in  in- 
juries or  other  factors  that  diminish, 
destroy,  or  modify  the  connective-tissue 
support.  Alterations  in  the  uterus  from 
pathological  conditions  constitute  an- 
other, although  less  important,  cause. 

Etiologry. — When  the  uterus  is  poorly 
developed,  or  is  developed  late,  the  con- 
nective tissue  about  the  rectum  and  va- 
gina have  relatively  more  than  normal 
supporting  power,  and  the  uterus  may 
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be  held  up  at  the  pelvic  brim  in  a  posi- 
tion called  elevation.  This  is  the  position 
of  the  rudimentary  and  foetal  uterus.  Or 
the  uterus  may  be  held  forward  by  the 
abundant  connective  tissue  at  the  base 
of  the  bladder  in  a  position  called  ante- 
position.  This  is  often  the  position  of 
the  puerile  uterus.  An  imperfectly-de- 
veloped vagina  aids  in  maintaining  this 
form  of  displacement.  As  the  corpus 
uteri  and  pelvis  grow,  the  connective  tis- 
sue of  the  broad  and  sacro-uterine  liga- 
ments may,  as  the  result  of  constipation, 
debility,  hard  work,  etc.,  be  wanting  in 
tone  and  fail  to  support  the  cervix  firmly. 
Then,  when  the  uterus  is  pushed  back- 
ward by  the  distended  bladder,  the  round 
ligaments,  which  nearly  always  share  the 
flabby  and  immature  nature  of  the  cor- 
pus, do  not  draw  the  fundus  forward 
over  the  collapsing  bladder,  and  the  ab- 
dominal pressure  may  turn  the  tempo- 
raril}'  retroposed  organ  back  into  retro- 
version, or,  if  the  connective  tissue  about 
the  cervix  is  firm  enough  to  hold  it  in 
position,  bend  the  corpus  backward,  pro- 
ducing retroflexion. 

When,  however,  the  sacro-uterine  con- 
nective-tissue folds  are  normally  strong, 
they  draw  the  upper  part  of  the  cervix 
backward,  so  that  retroversion  cannot  oc- 
cur, wliile  a  short,  imperfectly-developed 
fcctal  vagina  may  pull  the  vaginal  por- 
tion forward  and  give  rise  to  a  congenital 
antefle-Tion.  The  corpus  is  small,  and  the 
cervix  may  be  elongated  by  the  traction 
of  the  vagina. 

When  the  vagina  is  well  developed,  the 
anterior  wall  is  two  and  one-half  inches 
long  and  the  bladder  connective  tissue 
does  not  draw  the  cervix  too  far  forward. 
In  such  cases,  if  the  uterus  develops  late 
or  remains  small  in  an  otherwise-vigorous 
girl,  the  cervix  is  apt  to  be  drawn  by  the 
vigorous  sacro-uterine  folds  backward 
and  upward  nearer  the  rectum  and  sa- 


crum than  normal,  while  the  fundus  is 
drawn  by  gravity,  and  pushed  by  abdom- 
inal pressure,  downward  in  front  of  the 
cervix  and  becomes  more  than  normally 
bent  or  anteflexed.  Some  atrophy  and 
shortening  of  the  anterior  uterine  wall 
is  likely  to  take  place,  because  the  filling 
bladder  does  not  lift  the  fundus  suffi- 
ciently to  straighten  the  corpus,  nor  is  the 
dorsal  jjosition  —  which  under  normal 
conditions  would  tend  to  bring  the  fun- 
dus backward  —  able  to  do  so.  The 
flexion  then  becomes  permanent,  or  irre- 
ducible. 

Thus  it  will  be  seen  that  many  of  the 
displacements  of  the  uterus  are  errors  in 
development  due  to  the  inheritance  of  an 
imperfect  physique,  or  to  modes  of  living 
in  early  life  that  fail  to  insure  symmet- 
rical development. 

The  mechanism  bringing  about  retro- 
version of  the  uterus  is  very  compli- 
cated. There  are  congenital  defects, 
such  as  an  abnormally-long  cervix  or  an 
unnaturally  sliort  vagina,  distension  of 
the  bladder,  impaction  of  foeccs  in  the 
rectum  extending  up  above  the  ampulla, 
imperfection  of  the  pelvic  floor,  inflam- 
matory changes  in  the  uterine  supports, 
and  (most  frequently)  relaxation  of  the 
vaginal  outlet.  These  causes  may  all 
be  found  in  operation.  In  the  presence 
of  any  one  of  them  a  weak  point  is  pro- 
duced upon  which  intra-abdominal  press- 
ure acts,  and  so  leads,  in  the  long  run, 
to  retroversion  or  retroflexion.  In  treat- 
ment, therefore,  it  is  not  sufl!icient  to  re- 
place a  uterus,  for  the  tonicity  of  the 
tissues  has  been  lost.  Hunter  Robb 
(Columbus  Med.  Jour.,  Sept.  29,  '96). 

After  puberty  congestion  and  inflam- 
mations of  the  uterus  and  neighboring 
structures  modify  or  perpetuate  these 
conditions.  Thus,  a  hardening  or  rigid- 
ity of  the  uterine  tissue  from  hyperplasia 
may  render  the  flexion  permanent,  or  ir- 
reducible. As  a  result  of  the  increased 
weight,  and  of  relaxation  in  the  sacro- 
uterine tissue-!,  tlie  cervix  may  be  carried 
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by  abdominal  pressiire  toward  the  vag- 
inal outlet,  and  we  would  have  anteposi- 
tion.  If  the  anteflexion  is  a  permanent 
one,  we  have  both  anteflexion  and  ante- 
position;  or  if  the  saero-uterine  liga- 
ments are  greatly  relaxed,  the  body  of 
the  uterus  is  tipped  backward  by  -the 
bladder  and  abdominal  pressure  and  we 
have  both  ante-flexion  and  retroversion. 
If  the  nterine  rigidity  takes  place  as  the 
result  of  puerperal  metritis  in  an  organ 
that  had  been  anteflexed,  the  flexion  may 
be  prevented  from  returning,  and  the 
corpiis  will  tip  forward  without  bending 
in  the  position  called  anteversion. 

General  relaxation  of  the  pelvic  con- 
nective tissue  due  to  pelvic  disease,  gen- 
eral debility,  and  increased  intra-abdom- 
inal pressure  from  ascites  or  tumors  al- 
lows the  uterus  to  descend  to  the  vaginal 
outlet,  either  with  the  uterine  long  axis 
in  coincidence  with  the  pelvic  axis,  con- 
stituting prolapse,  or  with  the  fundus 
lying  in  the  nd-de-sac  of  Douglas,  con- 
stituting prolapse  and  retroversion. 

Injury,  overstretching,  laceration,  and 
STibsequent  cicatricial  contractions  may, 
as  they  affect  different  parts,  allow  the 
cervix  to  sink  toward  the  vaginal  out- 
let, or  draw  the  cervix  from  its  normal 
location  and  cause  the  above-mentioned 
displacements  in  a  previously-normal 
uterus. 

Inflammation  and  exudates  of  the  pel- 
vic organs  and  pelvic  peritoneum  may 
fix  the  uterus  in  its  malposition,  or  may 
push  or  draw  it  from  a  normal  to  an  ab- 
normal location.  Lateral  positions  or 
versions  are  usually  caused  in  this  way, 
and  often  the  posterior  deviations. 

The  same  conditions  that  cause  pro- 
lapse may  be  followed  by  a  partial  or  com- 
plete protrusion  of  the  uterus  through 
the  vulva.  When  the  conditions  are 
those  of  relaxation  the  cervix  protrudes 
first,  and  inverts  the  vagina.    This  is  the 


mechanism  in  the  virgin  and  nullipara. 
When  protrusion  results  from  lacerations 
about  the  vaginal  outlet,  the  vagina  ap- 
pears first  at  the  vulva,  dragging  the 
uterus  after  it.  The  bladder  protrudes 
with  the  uterus,  and  occasionally  the 
rectum. 

When  the  uterus  is  fixed  in  the  pelvis 
by  adhesions  the  traction  of  the  vagina 
upon  the  cervix  is  apt  to  produce  elonga- 
tion, and  some  hyperplasia,  of  the  cervix, 
and  only  moderate  descent  of  the  fundus, 
thus  giving  rise  to  prolapse,  or  protru- 
sion, of  the  cervix. 

The  uterine  displacements  which  are 
of  sufficient  importance  to  require  sep- 
arate considerations  are  anteflexion,  ante- 
version,  retroflexion,  retroversion,  prolapse, 
and  inversion. 

Anteflexion  and  Anteversion. 

Symptoms. — The  most  common  symp- 
tom of  anteflexion  is  dysmenorrhcea,  due 
to  interference  with  the  drainage  and  cir- 
culation of  the  uterus.  The  pain  may 
commence  with  the  first  menstrual  period 
or  not  until  some  years  later.  It  is  a 
cramping  pain  in  the  lower  abdomen  felt 
about  the  time  the  menstrual  discharge 
appears,  and  if  there  be  no  complication 
ceases  when  the  flow  becomes  well  estab- 
lished: i.e.,  from  one  to  several  hours. 
As,  however,  more  or  less  uterine  and 
ovarian  congestion  and  hyperplasia  grad- 
ually supervene,  the  pain,  after  a  time, 
lasts  longer  and  becomes  more  continu- 
ous. Soreness  in  the  lower  abdomen, 
iliac  and  lumbo-sacral  regions  may  then 
persist  throughout.  Between  the  periods 
the  symptoms  are  those  of  hyperplasia  or 
endometritis. 

In  retroversion  backache  and  the  other 
symptoms  of  the  inflammatory  conditions 
that  have  caused  the  misplacement  are 
present. 

Examination  of  411  patients  to  deter- 
mine    how    many     witli     retrodisplace- 
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meiits  presented  no  symptoms  referable 
to  the  condition.  The  normal  position 
of  the  uterus  is  anteflexion.  In  2.5  per 
cent,  of  the  eases  retrodisplacement  was 
present  without  giving  rise  to  any  pain- 
ful symptoms,  retroflexion  being  only 
half  as  frequent  as  retroversion;  hence 
the  inference  that  retroversio  flexio  is  a 
common  condition  requiring  no  treat- 
ment in  itself.  E.  .Schroeder  (Zeit.  f. 
tU'h.  und  Gyniik.,  Bd.  xliii.  H.  3,  1901). 

Diagnosis. — The  diagnosis  is  made  by 
the  bimanual  examination.  When  the 
uterus  is  in  tlie  front  part  of  the  pelvis, 
the  fundus,  which  is  often  small,  is  felt 
over  the  anterior  vaginal  wall  and  the 
cervix  turned  toward  the  perineal  body. 

AVhen  the  uterus  is  retroposed,  as  is 
usually  the  case  when  the  parts  are  well 
developed,  the  cervico-vaginal  junction 
will  be  found  well  back  in  the  pelvis, 
making  an  acute,  instead  of  the  normal 
right,  angle  anteriorly.  With  the  tip  of 
the  index  finger  touching  the  junction 
of  the  cervix  with  the  anterior  vaginal 
wall,  the  subpubic  arch  should  normally 
be  against  the  finger  at  or  beyond  the 
middle  of  the  third  phalanx  (over  two 
and  one-half  inches).  The  posterior  for- 
nix is  unusually  deep,  and  the  posterior 
surface  of  the  cervix  may  be  felt  to  be 
convex  in  its  long  diameter.  The  angle 
of  the  anterior  uterine  wall  formed  just 
above  the  vaginal  junction  can  usually 
be  felt  and  sometimes  the  fundus  itself. 
If  necessary,  a  sound  may  be  passed  to 
locate  the  uterine  cavity  and  to  differ- 
entiate between  a  tumor  or  an  exudate 
that  might  be  mistaken  for  the  uterine 
body. 

In  anteversion  the  anterior  vaginal 
wall  is  about  three  inches  long  as  meas- 
ured on  the  finger,  but  the  os  uteri  is 
still  farther  back,  and  points  toward  the 
coccyx  or  sacrum.  The  cervix  extends 
backward,  and  the  corpus  forward  over 
the  anterior  vaginal  wall,  and  is  in  a 
straight  line  with  the  cervix.     The  or- 


gan is  usually  larger  and  harder  than 
normal. 

Treatment. — The  treatment  of  ante- 
flexion sufficient  to  cause  symptoms 
should  be  a  systematic  dilatation  of  the 
cervix  with  graded  conical  sounds,  or  by 
rapid  dilatation. 

If  the  latter  treatment  is  used,  the  dil- 
atation should  be  maintained  by  means 
of  the  occasional  passage  of  a  large  sound 
under  the  strictest  antiseptic  precautions. 
The  endometritis  may  require  treatment, 
or  measures  may  be  indicated  such  as 
are  recommended  elsewhere  for  treat- 
ment of  puerile  uterus. 

Enteroptosis,  or  Glenard's  disease,  may 
set  up  uterine  anteflexion  and  all  its 
consequences.  Such  being  the  causation 
of  the  displacement,  a  treatment  is 
recommended  giving  tone  to  the  uterus 
and  other  involuntaiy  muscular  organs 
(for  example,  electricity,  massage,  etc.), 
along  with  the  dilatation  of  the  cervix 
with  Ilegar's  bougies,  and  the  replace- 
ment of  the  anteflexed  fundus.  Pecker 
(Arch.  Prov.  de  Chir.,  Xov.,  '96). 

In  anteflexion  the  following  operation 
gives  promise  of  recovery.  The  proced- 
ure is  comparatively  easy.  The  result 
may  be  accomplished  through  a  short 
incision  by  the  following  simple  tech- 
nique: The  patient  being  in  the  Tren- 
delenburg position,  the  bowels  are 
pressed  out  of  the  way  with  gauze  and 
are  held  back  with  a  broad  retractor, 
which  is  carried  to  the  bottom  of  Doug- 
las's pouch.  Finding  the  point  of  in- 
sertion of  the  ligaments  on  the  pos- 
terior uterine  wall,  tliis  point  is  seized 
with  a  pair  of  bullet-forceps.  Traction 
is  now  made  and  the  ligaments  are  put 
on  the  stretch,  the  body  of  the  uterus 
being  held  forward,  out  of  the  way,  by 
tlie  forceps.  Each  ligament  is  now 
raised  in  turn  with  a  blunt  hook,  and  is 
freely  divided  near  its  uterine  attach- 
ment. Any  remaining  fibres  are  felt 
with  the  finger  and  divided  in  the  same 
manner. 

For  protection  against  hremorrhage 
and  to  avoid  deniided  tissue  in  the  pel- 
vis,  the   edges    of   the    peritoneum   are 


526 


UTERUS,  DISEASES  OF.     RETROFLEXION  AND  RETROVERSION. 


brouglit  together  by  a  few  catgut 
sutures.  The  uterus  is  now  lightly 
suspended  by  two  ehroraieized-catgut 
sutures  through  the  fundus,  or  just 
anterior  to  the  fundus,  according  to  the 
degree  of  the  flexion.  This  keeps  the 
divided  ligaments  apart  until  they  have 
healed,  and  so  guards  against  a  re- 
lapse. Dysmenorrhoea  and  backache  are 
usually  relieved  in  large  measure,  if  not 
wholly  abolished;  bladder  irritability — 
aside  from  actual  cystitis — yields  at 
once;  sterility  is  overcome  in  a  fair 
percentage  of  cases,  and  the  progressive 
endometritis  and  parametritis  are  cut 
short  in  a  much  larger  number.  As  for 
the  cases  in  which  pregnancy  super- 
venes, nausea  and  vomiting,  if  they  oc- 
cur at  all,  are  certain  to  be  much  less 
severe  than  would  have  been  the  case 
had  the  tight  ligaments  remained  to  tie 
back  the  cervix  in  the  hollow  of  the 
sacrum,  and  they  yield  readily  to  local 
treatment.  R.  A.  Kingman  (Annals  of 
Gyna;c.  and  Pa;d.,  Jan.,  1901). 

Retroflexion  and  Retroversion. 

Symptoms. — These,  like  other  uterine 
displacements,  cause  no  symptoms  unless 
connected  with  inflammation  or  its  prod- 
ucts, or  unless  they  interfere  with  the 
menstrual  flow  or  with  the  uterine  cir- 
culation. Many  cases  have  no  symptoms. 
When  dysmenorrhoea  is  present,  it  often 
commences  with  cramping  pains  in  the 
lower  abdomen,  as  in  anteflexion,  but  the 
pains  do  not  usually  cease  as  soon  as  the 
flow  begins,  and  may  continue  through- 
out. Backache  is  a  common  symptom, 
and  is  apt  to  be  increased  during  the 
period.  The  traction  upon  the  base  of 
the  bladder  occasionally  causes  persist- 
ent vesical  irritability.  Symptoms  of 
pelvic  inflammation  are  often  present. 

Three  hundred  women  were  examined 
from  two  to  ten  months  after  delivery, 
and  the  uterus  was  found  retrodisplaced 
in  36,  or  12  per  cent.  Eleven  had  no 
symptoms,  while  in  the  remaining  25  the 
symptoms  were  due  to  complications 
other  than  the  displacement  in  all  but 
4.     Ninety   others   under  treatment   for 


retroversion     were     carefully     observed 
with   the   view  of  determining  how   far 
their  symptoms  were  due  to  this  condi- 
tion  alone,   with   the  result  that   in   84 
other  complications  existed    (pregnancy, 
menorrhagia,    prolapsus,    disease    of    the 
adnexa    and    perimetric    tissues)     which 
were  the  real  causes  of  their  sufferings. 
The  conclusion  is  reached  that  the  symp- 
toms usually   ascribed  to  retroflexion — 
dysmenoiThoea,     menorrhagia,     sterility, 
and     tendency    to    abortion — are    more 
often  due  to  complications  than  to  the 
displacement   itself.     Winter    (Centralb. 
f.  Gyn.,  No.  25,  '97). 
Diagnosis. — In  retroversion  the  cervix 
is  within  two  inches  of  the  vaginal  en- 
trance and  points  toward  the  pubes,  while 
the  body  can  be  felt  to  extend  nearly 
straight  backward  into  the  hollow  of  the 
sacrum.    In  retroflexion  the  angle  formed 
by  the  posterior  walls  of  the  cervix  and 
corpus  can  be  felt,  and  the  body  of  the 
uterus  is  in   or  over  the  cul-de-sac  of 
Douglas.     In  order  to  avoid  mistaking 
the  corpus  uteri  for  a  tumor  or  exudate, 
the  absence  of  the  former  from  its  nor- 
mal   position    can   be    readily    demon- 
strated   bimanually.     If    necessary,    a 
sound  may  be  introduced. 

Treatment. — If  adhesions  are  present 
with  exudate  or  diseased  ovaries,  these 
should  be  treated.  Pelvic  massage,  for- 
cible separation  (Schultze),  or  peritoneal 
section  ma}'  be  required.  Interference 
of  the  flexion  with  drainage  may  neces- 
sitate forcible  dilation,  and  the  endome- 
tritis may  also  call  for  appropriate  treat- 
ment. 

If,  after  the  pathological  conditions 
have  been  as  far  as  possible  corrected,  the 
patient  still  sufl'ers,  the  uterus  should  be 
replaced  and  kept  in  position  by  a  pes- 
sary or  by  an  operation.  Replacement  of 
the  uterus  may  be  accomplished  as  fol- 
lows: With  two  fingers  in  the  vagina 
push  the  cervix  and  posterior  vaginal 
wall  backward,  and  press  the  other  hand 
from  above  into  the  pelvis  just  below  the 
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promontory  of  the  sacrum,  and  push  the 
fundus,  which  is  raised  by  the  backward 
pressure  against  the  cervix,  forward  to 
the  pubes.  If  this  cannot  be  done,  two 
fingers  in  the  rectum  may  be  made  to 
push  the  fundus  up  out  of  the  hollow  of 
the  sacrum  so  that  the  hand  on  the  ab- 
domen may  pull  it  forward  over  the 
pubes.  By  attempting  these  manoeuvres 
in  the  genu-pectoral  position  the  weight 
of  the  uterus  and  abdominal  organs  may 
be  made  to  assist.  Kiistner  draws  the 
cervix  down  toward  the  vulva  with  a  vul- 
sellum  until  the  fundus  is  drawn  out  of 
the  cul-de-sac  of  Douglas,  and  then  turns 
the  handle  of  the  instrument  up  toward 
the  pubes  externally  and  pushes  the  cer- 
vix back  toward  the  sacrum  where  the 
fundus  had  lain. 

Pessaries. — After  the  uterus  has  been 
replaced  it  may  be  held  in  position  for  a 
few  months  by  a  pessary.  The  retrover- 
sion will  usually  recur  when  the  pessary 
is  removed,  but  the  symptoms  may  not. 

The  Albert  Smith  or  Emmet  or 
Thomas  modifications  of  Hodge  are  the 
best  forms.  They  are  introduced  with 
the  short  curve  turning  upward  behind 
the  uterus. 

Fine,  sterilized  lamb.s'  wool  is  excel- 
lent, on  account  of  its  elasticity,  in  the 
mechanical  treatment  of  displacements 
of  the  uterus.  Tliese  tampons  should  be 
used  almost  continuously.  By  the  use 
of  some  antiseptic  powder,  such  as  boric 
acid,  the  tampon  can  be  worn  forty-eight 
lioiirs.  The  Albert  Smith  and  Emmet 
pessaries  are  also  valuable  in  uterine 
displacements.  The  principle  of  the  ac- 
tion of  the  pessary  is  to  keep  the  cervix 
in  or  near  its  normal  position,  about  one 
inch  from  the  sacrum,  and  the  external 
OS  is  about  two  and  one-half  inches  be- 
low the  sacral  promontory.  The  length, 
width,  and  amount  of  curvature  of  pes- 
sary would  be  adapted  to  each  indi- 
vidual case.  T.  J.  Watkins  (Amer. 
GyniEc.  and  Obstet.  Jour.,  March,  '99). 

This  instrument  ought  not  to  be  en- 


tirely disregarded,  and,  now  that  the 
indications  for  its  use  are  better  under- 
stood and  are  on  a  more  scientific  basis, 
its  former  position  is  being  partially  re- 
gained. In  uncomplicated  cases  In  young 
women  who  have  not  had  treatment 
operation  should  be  advised.  Operation 
also  is  the  only  method  which  holds  out 
prospects  of  a  cure  in  cases  complicated 
with  lacerations,  enlarged  uterus,  or 
much  prolapse.  Otherwise,  where  the 
uterus  is  small,  where  symptoms  have 
been  present  but  a  short  time,  and  par- 
ticularly if  they  are  associated  with 
neurasthenia,  treatment  by  pessary  will 
often  result  in  a  cure.  In  such  selected 
cases  cure  may  be  expected  in  one-half. 
Even  in  cases  where  a  cure  cannot  be 
hoped  for  by  pessary  its  temporary  use 
is  often  of  value  in  relieving  symptoms 
and  in  aiding  to  restore  the  general 
health.  F.  H.  Davenport  (Boston  Med. 
and  Surg.  Jour.,  Aug.  7,  1902). 

Operations. — AVhen  pessaries  fail  to  re- 
lieve the  s3'mptoms,  operations  are  in- 
dicated. If  the  uterus  can  be  perfectly 
replaced  and  the  fundus  remains  near 
the  anterior  vaginal  wall  after  being  re- 
leased, and  the  parametrium  feels  soft, 
Alexander's  operation  or  shortening  the 
round  ligaments'  through  the  inguinal 
canal  may  be  depended  upon  to  hold  the 
organ  in  position.  If  there  are  adhesions 
to  be  separated  or  ovaries  to  be  resected, 
or  if  the  uterus  immediately  assumes  its 
old  position  of  retroversion  after  having 
been  replaced,  a  vaginal  or  abdominal  in- 
cision into  the  peritoneal  cavity  should 
be  made  and  the  round  ligaments  short- 
ened through  that  opening.  A  suture 
of  the  uterus  forward  should,  as  a  rule, 
be  accompanied  by  a  taking  in  of  the 
slack  of  the  round  ligaments.  The  latter 
and  slight  peritoneal  adhesions  of  the 
fundus  to  the  peritoneum  over  the  blad- 
der by  means  of  catgut  sutures  is  all  that 
is  ordinarily  required. 

Analysis  of  the  operations  undertaken 
for  the  correction  of  backward  dis- 
placements   at   Schauta's   clinic    in    147 
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cases.     In  88  the  displacement  was  the 
sole  cause  of  intervention.    The  methods 
adopted    (1)    such   as   fixed   the   uterus 
to    neighboring    organs    and     (2)     such 
as  shortened  the  round  ligaments.    Even 
when    the    position    was    properly    cor- 
rected, the   troubles  were   not  cured   in 
more  than  from  89  to  86  per  cent.,  vari- 
ous symptoms  having  been  probably  at- 
tributed to  retroflexion  that  were  really 
due  to  other  causes.    Ventrofixation  gave 
the  best  results;    next  to  it,  DUhrssen's 
intraperitoneal  vaginofixation,  and  then 
vaginal   shortening    of    the    round    liga- 
ments.    Except  in  complicated  retrover- 
sions, vaginal  operation  was  always  pre- 
ferred   to    abdominal.      The    Ale.xander 
Adams  operation  is  used  only  when  the 
correction    of    an    uncomplicated    retro- 
version   is    absolutely    indicated     in    a 
virgin,  or  when  an  inguinal  hernia  has 
to   be   treated   simultaneously.      Halban 
(Monats.  f.  Geb.  u.  Gyn.,  B.   11,  S.  122, 
1900). 
Prolapse  and  Procidentia. 
Symptoms. — Backache,  dragging  sen- 
sations abont  the  pelvic  outlet,  and  dif- 
ficulty in  urinating  and  defecating  are 
common  symptoms.    In  procidentia,  ul- 
ceration   of   the   protruding   vagina   or 
cervix,   cystitis,  and  urethritis  may  be 
troublesome.      Leucorrhoea    and    other 
symptoms  of  metritis,  as  well  as  those  of 
neurasthenia,  debility,  indigestion,  etc., 
complicate  many  cases. 

The  frequency  of  urinary  incontinence 
in   the   early   stages   of   prolapsus   uteri 
emphasized.     The   incontinence   may   be 
true  or  false,  with  or  without  pain,  but 
it  is  always  manifested  in  the  upright 
posture,    is    exaggerated    by    strain    or 
fatigue,  and  it  usually  disappears  when 
the  woman  lies  down.     It  appears  to  be 
always  due  to  a  urethral  lesion.     Bour- 
sier  (Annales  de  Gyn.  et  d'Obstet.,  Oct., 
■96). 
Diagnosis. — In  prolapse  the  cervix  will 
be  found  near  or  at  the  vaginal  entrance, 
with  or  withotit  a  protrusion  of  the  an- 
terior or  posterior  vaginal  wall  or  both 
(anterior  and  posterior  colpocele),  carry- 
ing, perhaps,  the  bladder  (cystocele)  or 


rectum  (rectocele)  with  it.  A  recto-ab- 
dominal, bimanual  examination  reveals 
the  fundus  either  in  the  cul-de-sac  of 
Douglas  or  low  down  behind  the  pubes. 

In  protrusion  the  cervix  uteri  can  be 
seen,  and  will  admit  the  uterine  sound. 
Eectal  palpation  reveals  the  absence  of 
the  uterus  from  the  pelvis,  and  perhaps 
the  projection  of  the  anterior  rectal  wall 
into  the  vulvar  tumor.  A  catheter  in- 
troduced through  the  urethra  will  show 
whether  the  bladder  is  up  behind  the 
pubes  or  external  to  the  vulva.  In  com- 
plete procidentia  its  posterior  wall 
nearly  always  follows  the  cervix  out  of 
the  pelvis. 

The  parts  can  be  pushed  back  into 
the  jDelvis  and  be  palpated  in  their  nor- 
mal relationship. 

In  case  the  cervix  only  is  prolapsed  and 
elongated  the  uterine  sound  will  usually 
penetrate  four  or  more  inches.  The 
rectal  examinations  inform  us  that  the 
fundus  is  only  moderately  prolapsed, 
while  the  cervix  is  long  and  thin.  When 
the  elongation  is  just  above  the  level  of 
the  anterior  vaginal  junction,  the  an- 
terior vaginal  wall  comes  down  with  the 
cervix  and  the  posterior  vaginal  fornix 
retains  more  or  less  of  its  depth.  When 
the  elongation  is  in  the  upper  part  of 
the  cervix  above  the  posterior  vaginal 
junction,  the  posterior  fornix  descends. 
When  both  of  the  fornices  remain  deep 
it  is  mainly  the  vaginal  portion  of  the 
cervix  that  is  elongated,  usually  hyper- 
trophied. 

Treatment. — Operative  treatment  is, 
as  a  rule,  necessary  for  the  cure  of  pro- 
trusion. However,  in  many  cases  of  pro- 
lapse and  protrusion  without  distressing 
symptoms  the  patient  may  prefer  pallia- 
tive measures.  Pelvic  massage  will  often 
produce  a  partial  cure  (Thure  Brandt's 
technique). 

The  patient  can  ordinarily  push  the 
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parts  back  and  retain  them  during  the 
day-time  by  introducing  large  cotton  or 
wool  tampons,  or  a  rubber  inflatable  bag, 
and  inflating  it.  A  soft-rubber  elastic 
ring-pessary  can  sometimes  be  intro- 
duced by  the  patient  every  morning  and 
removed  every  night.  Soft-rubber  pes- 
saries should  never  be  worn  continu- 
ously. A  hard-rubber  or  large  Albert 
Smith  pessary  can  be  worn  continuously 
with  great  comfort  in  some  cases.  The 
prolapse  returns  when  the  pessary  is  re- 
moved. 

Operations. — When  the  prolapse  is  the 
result  of  lacerations  during  childbirth  it 
is  usually  necessary  to  curette  the  en- 
larged subinvoluted  uterus,  repair  the 
laceration  or  amputate  the  enlarged  cer- 
vix, perform  anterior  and  posterior  col- 
potomy  and  perineorrhaphy,  as  well  as 
remove  any  hasmorrhoids  or  protruding 
anal  folds.  If  the  fundus  uteri  sinks  into 
the  hollow  of  the  sacrum  as  the  cervix  is 
pushed  within  the  pelvis,  it  is  best  to  per- 
form Alexander's  operation  and  thus 
turn  the  fundus  forward  behind  the 
pubes.  '\Mien  the  fundus  is  allowed  to 
remain  in  the  posterior  cul-de-sac,  the 
cervix  points  forward  and  acts  as  a  wedge 
to  force  the  vulva  open.  In  case  the  pa- 
tient is  at  the  change  of  life,  vaginal  fixa- 
tion, or  uniting  the  anterior  wall  of  the 
uterus  to  the  anterior  vaginal  wall,  may 
be  employed  to  accomplish  the  same  pur- 
pose. 

In  extreme  cases  the  uterus  has  been 
removed  by  abdominal  hysterectomy  and 
the  stumps  attached  to  the  abdominal 
wall.  Vaginal  hysterectomy  supple- 
mented by  a  narrowing  of  the  vagina 
and  perineorrhaphy  has  also  proved  suc- 
cessful. 

Panliystcrocolpcctomy^a  new  pro- 
lapsus operation — consists  in  complete 
removal  of  the  uterus  and  vagina,  fol- 
lowed by  operative  obliteration  or 
columnization  of  the  bcil  of  the  genital 

0- 


tiact.  The  tubes  and  ovaries  are  not 
disturbed,  if  healthy;  if  diseased,  they 
are  removed  with  the  uterus  and  va- 
gina. Obliteration  and  columnization  of 
the  bed  of  the  removed  uterus  and 
vagina  are  eflected  by  means  of  from 
seven  to  nine  buried  pursing  sutures 
of  chromicized  catgut  placed  about  two 
to  two  and  a  half  centimetres  apart, 
and  running  parallel  to  each  other. 
Each  suture  gathers  the  raw  surfaces 
from  the  periphery  in  circular  fashion, 
and  draws  or  purses  them  together  in 
the  median  line.  It  is  buried  by  being 
pushed  upward  toward  the  abdomen, 
while  the  next  sXiture  is  being  tied  be- 
neath it.  G.  M.  Edebohls  (Medical 
News,  June  22,  1901). 

Notes  of  130  eases  of  procidentia  uteri 
treated  by  operation.  In  this  condition 
curettage  is  usually  of  but  little  im- 
portance. Amputation  of  the  cervix 
promotes  involution  of  the  uterus  when 
this  organ  is  much  hypertrophied.  Re- 
section of  the  anterior  vaginal  wall 
serves  to  remove  the  redundance  of 
overstretched  tissue,  and  thereby  pre- 
vents further  descent  ot  the  uterus.  The 
restoration  of  the  supporting  function  of 
the  perineum  or  sacral  segment  of  the 
pelvic  floor  is  secured  by  means  of  modi- 
fied Emmet  perineorrhaphy.  Suspension 
of  the  uterus  restores  that  organ  to  its 
position  of  anteflexion.  Cluxrles  P. 
Noble     (.American     Medicinp.     .Tan.     11. 

v.m-1). 

Inversion  of  the  Uterus. — Inversion 
signifies  a  turning  of  the  corpus  uteri 
into  the  cervix  (partial)  or  through  it 
(complete).  The  uterus  turns  inside  out. 
It  only  occurs  when  the  uterus  is  (1)  en- 
larged and  (2)  partly  or  completely  re- 
laxed. These  conditions  are  found  in 
the  puerperal  state  and  during  the  pres- 
ence of  polypoid  or  submucous  uterine 
tumors  (usually  myomas). 

The  CAUSES  in  the  puerperal  state  are 
pressure  upon  the  fundus  uteri  or  trac- 
tion upon  the  umbilical  cord,  or  both, 
during  the  third  stage  of  labor.  Adher- 
ent placenta  and  a  short  umbilical  cord 
are  favorable  to  its  occurrence.    After  a 
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partial  inversion  has  taken  place,  abdom- 
inal pressure  may  complete  it,  or  the  pro- 
jecting fundus  or  tumor  may  be  caught 
in  the  cervix  and  be  expelled  into  the 
vagina  by  the  contractions  above  it. 

Symptoms  and  Diagnosis.  —  Sudden 
complete  inversion  occurring  during 
labor  is  often  accompanied  by  fatal 
hfemorrhage  unless  immediate  reduction 
is  effected.  If  the  patient  escapes  death 
by  haemorrhage,  septicemia  is  apt  to  fol- 
low later. 

More  often  the  onset  is  gradual  and 
hemorrhage  is  more  or  less  continuous 
and  abundant.  Leucorrhoea  and  met- 
rorrhagia, with  the  symptoms  of  metritis, 
anaemia,  and  nervous  exhaustion,  con- 
stitute the  chief  subjective  evidences  of 
the  disease. 

An  inverted  uterus  may  be  differen- 
tiated from  a  fibroid  polypus  by  the  fol- 
lowing signs: — 

The  inverted  uterus  in  recent  cases  is 
darker,  softer,  and  more  sensitive,  and 
the  cervix  is  represented  by  a  shallow 
depression  all  the  way  around.  A  fibroid 
can  be  twisted  slightly  without  carrying 
the  cervical  rim  with  it.  The  cervical 
rim  can,  in  some  cases,  be  made  to  dis- 
appear by  means  of  traction  exerted  upon 
the  fundus,  completely  inverting  the  en- 
tire organ.  The  orifices  of  the  Fallo- 
pian can  sometimes  be  detected  and  the 
relations  of  the  parts  be  thus  determined. 

Bimanual  recto-abdominal  examina- 
tion demonstrates  the  absence  of  the 
fundus  from  the  pelvis,  the  presence  of 
a  cup-shaped  depression,  and  in  old  cases 
the  presence  of  the  ovaries  at  the  edges 
of  the  depression. 

When  the  uterus  is  completely  inverted 
by  a  polypus,  the  deviation  of  the  poly- 
pus from  the  size,  symmetry,  and  even- 
ness of  surface  of  the  uterine  body,  and 
a  depression  at  the  level  of  the  attach- 
ment may   aid  us   in   discovering  the 


character  of  the  tissues.  A  shallow  in- 
cision, which  can  be  quickly  sutured, 
will  reveal  the  structure  of  the  tumor 
and  the  existence  of  a  capsule. 

Anatomy  and  Pathology. — The  fundus 
may  be  (1)  merely  indented,  or  (3)  the 
entire  corpus  may  project  through  the 
cervix,  or  (3)  the  cervix  and  corpus  may 
be  completely  inverted,  like  a  bag  turned 
inside  out.  The  first  and  third  condi- 
tions exist,  as  a  rule,  only  temporarily 
and  while  traction  upon  the  corpus  is 
being  made;  hence  the  second  one  con- 
stitutes the  type. 

Before  involution  has  taken  place  the 
peritoneal  cup  within  the  cervix  is  large 
and  contains  the  Fallopian  tubes  and 
ovaries.  Eight  after  labor  the  fundus 
projects  into  the  vagina  as  a  large,  soft, 
purplish,  spongy  mass.  This  gradually 
becomes  smaller  and  harder  and  smoother 
as  involution  progresses.  The  discharge, 
at  first  bloody,  soon  becomes  a  bloody 
mucus,  and  the  membrane  assumes  the 
characteristics  of  hyperplasia. 

After  involution  the  body  becomes 
hard  and  pear-shaped,  and  the  ovaries 
and  tubes  are  no  longer  contained  in  the 
peritoneal  cup.  The  mucous  membranes 
undergo  atrophy,  although  in  places 
glandular  pockets  dip  into  the  mucous 
membrane.  Gangrene  of  the  fundus  is 
a  possible,  although  extremely  rare,  oc- 
currence. 

Prognosis.  • — •  Hemorrhage,  local  dis- 
comfort, leucorrhoea,  etc.,  may  lead  to 
profoimd  anemia  and  depression,  and 
finally  to  exhaustion.  In  the  puerperal 
state  immediate  death  from  hemorrhage 
or  inflammation,  or  perhaps  death  later 
from  sepsis,  may  take  place. 

Treatment. — Immediately  after  labor 
the  knuckles  should  be  pushed  steadily 
against  the  projecting  mass  until  it  re- 
cedes through  the  relaxed  cervix.  Then 
(but  not  until  then)  measures  should  be 
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used  to  contract  the  utenis,  such  as  ergot 
h3'podermically,  judicious  massage  over 
the  fundus,  or — if  necessary — a  hot  in- 
tra-uterine  douche  or  antiseptic  gauze 
packing. 

In  recent  cases  beyond  the  puerpe- 
rium  taxis  may  suffice.  Prolonged  trac- 
tion upon  the  cervix  with  a  vulsellum 
combined  with  attempts  to  enlarge  the 
cervical  ring  by  eccentrical  pressure, 
and  compression  of  the  corpus  uteri 
with  the  hands  or  padded  forceps  may 
be  followed  by  an  attempt  to  indent  one 
of  the  horns  by  the  fingers  formed  into  a 
cone,  while  the  traction  is  being  kept  up. 
Counter-pressure  by  means  of  the  in- 
dex fingers  introduced  into  the  bladder 
and  rectum,  respectively,  while  the 
thumbs  in  the  vagina  press  against  the 
fundus,  has  proved  successful  in  two  or 
three  cases. 

In  older  cases  the  gradual  method  is  the 
best.  The  fundus  is  pushed  back  toward 
the  sacrum,  and  a  rubber  bag  is  intro- 
duced between  it  and  the  coccyx  and  sa- 
crum, and  inflated.  Elastic  continuous 
pressure  is  thus  made  toward  the  pelvic 
brim  and  the  resistance  of  the  uterine 
tissue  is  gradually  overcome.  The  vagina 
is  thoroughly  douched  before  each  in- 
troduction of  the  bag,  which  is  taken 
out  and  cleaned  every  forty-eight  hours. 
Two  or  three  days  or  as  many  weeks  may 
be  required  for  the  reduction. 

When  all  other  methods  fail,  an  oper- 
ation will  usually  succeed.  The  posterior 
uterine  wall  may  be  incised  longitudi- 
nally in  the  median  line,  and  the  cervix 
stretched  by  means  of  dilators  introduced 
into  the  peritoneal  cup  through  the  in- 
cision. If  the  constriction  ring  dilates 
sufficiently,  the  incision  is  sutured  and 
the  fundus  pushed  up  through  the  di- 
lated parts  (B.  Bernard  Brown). 

In  case  the  cervix  does  not  yield  to 
the  dilators,  the  incision  can  be  length- 


'  ened  until  it  extends  from  the  fundus 
'  through  the  cervix  into  the  posterior 
vaginal  wall.  At  its  extremity  a  trans- 
verse incision  is  made  across  the-posterior 
vaginal  fornix  into  the  cul-de-sac  of 
Douglas,  and  the  uterus  is  easily  turned 
right  side  out  and  sutured  in  the  vagina. 
Then  the  fundus  is  pushed  through  the 
posterior  vaginal  opening  and  up  into 
its  proper  position  (Kiistner). 

On  account  of  the  liability  to  the  oc- 
currence of  retroversion  with  adhesions 
after  the  posterior  incision,  it  is  prefer- 
able to  similarly  incise  the  anterior  uter- 
ine and  vaginal  walls,  separate  the  blad- 
der, open  the  peritoneal  cavity,  restore 
the  uterus  to  its  normal  shape,  suture 
the  uterine  incision,  and  attach  the  fun- 
dus over  the  bladder,  and — if  necessary 
— shorten  the  round  ligaments  intra- 
peritoneally,  before  finally  closing  the 
vaginal  incision. 

T.  G.  Thomas  recommended  opening 
the  abdomen  and  dilating  the  cervix  from 
the  peritoneal  side.  When  this  fails 
Everke  incises  the  posterior  cervical  wall, 
and — if  necessary — the  anterior,  reduces 
the  displacement,  and  then  sutures  the 
uterine  wound. 

A  simple  operation  for  prolapsus  con- 
sists in  making  a  transverse  incision 
throngh  t!ic  vaginal  mucous  membrane 
in  front  of  the  cervix,  dissecting  olf 
flaps,  and  closing  the  wound  vertically. 
If  necessary,  the  cervix  may  be  drawn 
backward  by  making  a  vertical  incision 
in  the  posterior  fornix  and  Jiniting  the 
flaps  transversely.  Scliilcking  (Brit. 
Oynipc.  Jour.,  No.  2.   l!)On). 

Tuberculosis  of  the  Uterus. — Cokpus. 
— Tuberculosis  of  the  uterus  may  be 
caused,  primarily,  by  tuberculous  semen, 
instrumental  inoculation,  etc.,  but  is 
nearly  always  secondary  to  tuberculosis 
in  other  parts.  Although  in  the  corpus 
it  may  exist  in  any  stage,  the  miliary 
form  is  not  recognizable  clinically,  and 
hence  the  ulcerative  stage  is  the  one 
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usually  encountered.  The  disease  com- 
mences as  small  miliary  tubercles,  usu- 
ally near  the  fundus,  and  spreads  dif- 
fusely throughout  the  mucous  membrane. 
In  a  few  instances  it  develops  in  the  uter- 
ine wall,  constituting  the  interstitial 
form. 

Symptoms  and  Diagnosis. — The  early 
symptoms  are  those  of  endometritis, 
sometimes  with  menorrhagia.  Later  the 
uterine  walls  are  thickened,  and  there  is 
a  grumous  discharge  containing  cheesy 
particles.  The  menses  are  then  apt  to 
be  scanty. 

The  diagnosis  may  be  based  upon  a  mi- 
croscopical examination  of  uterine  scrap- 
ings or  inoculation  of  a  guinea-pig.  The 
presence  of  tubercles  in  other  organs,  the 
absence  of  foul-smelling  watery  dis- 
charges, and  the  slow  progress  distin- 
guish it  from  cancer  or  sarcoma  of  the 
endometrium. 

Treatment. — The  uterus  and  append- 
ages should  be  extirpated  per  vaginam 
unless  the  condition  is  secondary  to  ad- 
vanced tuberculosis  elsewhere.  If  the 
appendages  are  palpably  affected,  or  if 
there  be  encysted  tubercular  peritonitis, 
the  abdominal  method  is  preferable. 

In  case  an  hysterectomy  is  contra-in- 
dicated, a  curettage  and  package  of  the 
uterine  cavity  with  iodoform  might  re- 
tard the  progress  of  the  disease. 

Cervix. — Tuberculosis  of  the  cervix 
consists  of  a  round-cell  infiltration  of  the 
subepithelial  structures,  containing  tu- 
bercular nodules.  The  glands  over  the 
affected  portions  show  epithelial  prolif- 
eration and  sometimes  form  papillary 
masses.  The  vaginal  portion  is  some- 
what enlarged,  nodular,  and  partly  cov- 
ered by  a  circular  granular  wound  that 
gives  off  a  sticky,  grumous  discharge. 

The  symptoms  are  at  first  those  of  cer- 
vical endometritis.  Later  the  grumous 
discharge,  containing  glandular  matter, 


the  local  pain,  and  the  microscopical 
evidences  obtained  from  a  piece  of  ex- 
cised tissue  serve  to  establish  a  diagnosis. 

The  prognosis  is  usually  bad  because 
of  the  existence  of  the  disease  elsewhere 
in  the  system.  If  discovered  early,  the 
area  of  localization  can  be  extirpated  and 
the  infection  eradicated. 

Treatment. — In  the  early  stages  a  high 
amputation  of  the  cervix  may  be  de- 
pended iipon  unless  uterine  scrapings 
show  signs  of  tuberculosis  or  decided  in- 
flammatory changes  in  the  endometrium. 
If  the  vaginal  fornices  are  affected,  the 
vaginal  wall  should  be  excised  well  be- 
yond the  disease  and  the  wovmd  be  strewn 
with  iodoform  powder  and  sutured. 

Tumors  of  the  Uterus. 

Myoma  of  the  Uterus. — Uterine  my- 
oma consists  of  one  or  more  masses  of 
fibromyomatous  tissue  developed  in  or 
upon  the  uterine  walls.  According  to 
their  location  they  are  called  polypoid, 
submiicous,  intramural,  subserous,  pedic- 
ulated,  and  intraligamentous. 

The  polypoid  timior  develops  near  or 
just  under  the  mucous  membrane,  and, 
as  it  grows  larger,  projects  into  the  uter- 
ine cavity.  It  remains  attached  by  the 
mucous  membrane  and  a  few  connective- 
tissue  fibres,  which  form  a  pedicle  of 
greater  or  less  size  and  density,  according 
to  the  amoimt  of  fibrous  tissue  dragged 
with  it  from  the  uterine  wall.  The  sub- 
mucous starts  a  short  distance  from  the 
mucous  membrane  and  projects  more  or 
less  upon  the  surface.  The  uterine  cav- 
ity in  these  two  varieties  enlarges  as  the 
tumor  grows.  The  intramural  develops 
well  within  the  uterine  wall  and  retains 
a  thick  covering  of  uterine  fibres.  The 
uterine  cavity  enlarges  in  proportion 
to  the  relation  of  the  tumor  to  the 
mucosa.  The  subperitoneal  variety  is 
developed  near  the  peritoneal  cover- 
ing, and  causes  a  projection  upon  the 
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serous  surface  without  increasing  to  a 
great  extent  the  size  of  the  uterine  cav- 
ity. The  pediculated  tumor  develops 
Just  under  the  peritoneum  and  projects 
from  the  surface.  The  intraligament- 
ous tumor  projects  into  the  connective 
tissue  of  the  broad  or  sacro-uterine  liga- 
ments. From  5  to  10  per  cent,  develop 
in  the  cervix.  Myomas  may  be  single  or 
multiple,  each  with  a  capsule,  or  several 
masses  may  be  developed  in  one  capsule. 
Symptoms. — In  the  polypoid,  submu- 
cous, and  interstitial  varieties  menorrha- 
gia  and  metrorrhagia  are  the  most  promi- 
nent symptoms,  with  or  without  mucous 
or  watery  uterine  discharges  between. 
The  menopause  may  be  delayed  beyond 
the  fiftieth  year.  Such  tumors  may  be 
accompanied  by  painful  uterine  contrac- 
tions either  from  pressure  of  the  polypus 
upon  the  cervix  (acting  like  a  foreign 
body  in  the  uterus)  or  from  obstruction 
of  the  cervix  by  the  projection  of  a  tumor 
growing  near  the  cervix.  The  inter- 
stitial and  submucous  varieties  may  cause 
ovarian  hyperplasia  with  its  symptoms; 
or  painful  pressure  upon  the  rectum, 
bladder,  or  pelvic  nerves;  or  even  ob- 
struction of  one  or  both  ureters. 

Sterility,  early  abortion,  and  dystocia 
are  apt  to  be  present.  Anaemia  is  a  com- 
mon result  of  the  loss  of  blood. 

Fibromyomatous  tumors  distinctly 
predispose  to  sterility.  More  than  one- 
third  of  the  patients  having  tlioso  tumors 
liave  during  their  married  life  but  one 
child,  while  in  a  series  of  2000  cases  of 
women  who  had  other  pelvic  diseases, 
but  5  per  cent,  show  the  same  compara- 
tive sterility.  Interstitial  tumors  have 
the  greatest  influence  in  preventing  con- 
ception. Next  in  importance  are  sub- 
serous, while  least  efrectivo  are  sub- 
mucous. Frilnkel  (Monats.  f.  Geburts. 
u.  Gyn.,  Bd.  viii,  H.  2,  '98). 

Report  of  3.5  cases  of  fibromyoma  of 
the  uterus.  Hut  1.3  of  these  patients 
had  borne  chililren.  They  were  found  in 
3  unmarried  sisters,  over  thirty  years  of 


age,   whose    histories    were    given.      As 
fibromyomata  degenerate  early,  their  re- 
moval is  indicated  as  soon  as  a  diagnosis 
is  made.    Enucleation  may  be  performed, 
but  in  34  cases  total  hysterectomy  was 
performed,   6   times   per   vaginam.  with 
successful   recovery   in   all.     Of   the   2S 
abdominal  hysterectomies,  but  1  patient 
died  —  of      htemorrhage.       Debersaqucs 
(.Jour,  de  Chir.,  Dec.,  1901.  Jan.,  1002). 
The  subperitoneal  and  intraligament- 
ous growths  have  bttt  few  symptoms  until 
large  enough  to  press  upon  the  surround- 
ing organs,  when  they  cause  pelvic  pain, 
vesical  and  rectal  distress,  constipation, 
and,  in  rare  instances,  serious  impaction 
of  faeces  in  the  colon. 

Diagnosis. — Single  intramural,  submu- 
cous, and  polypoid  myomata  enlarge  the 
uterus  symmetrically,  and  must  be  differ- 
entiated from  pregnancy,  hamatometra, 
flexions,  carcinoma,  sarcoma,  and  subin- 
volution. The  introduction  of  the  sound 
when  pregnancy  is  excluded,  and,  in  case 
of  large  tumors,  the  introduction  of  the 
finger,  reveals  the  increased  size  of  the 
cavity  and  perhaps  the  presence  of  a 
polypoid  or  sessile  growth.  In  case  of 
flexion  the  sound  passes  directly  into  the 
supposed  tumor  instead  of  over  or  behind 
it.  The  signs  and  symptoms  of  the  above- 
mentioned  conditions  should  be  looked 
for. 

Intramural  multiple  myomas  produce 
a  characteristic  irregular  enlargement 
and  hardening  of  the  uterus,  with  long, 
irregular  cavity  that  is  diflicult  to  sound. 
Adherent  ovarian  tumor  or  inflamed  ap- 
pendages simulate  fibroid  enlargement, 
but  are  connected  with  a  history  of  in- 
flammation, with  a  congested  or  hyper- 
plastic cervix,  tenderness,  and  a  sulcus 
between  the  uterus  and  the  projecting 
mass.  The  uterine  cavity  may  1)g  but 
slightly  enlarged.  A  myoma  of  the  vag- 
inal portion  gives  the  os  a  crescentic 
shape,  with  flattening  of  the  opposite  lip. 
Carcinoma  does  not  thus  alter  the  shape 
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of  the  OS,  is  harder,  and,  if  ulcerated,  is 
excavated  and  fissured,  instead  of  being 
merely  eroded.  The  tenaculum  holds 
firmly  in  the  fibroid,  while  it  tears  out 
of  cancerous  tissue  easily  and  causes  free 
bleeding. 

Very  large  soft  myomas  or  cysto- 
myomas  of  the  corpus  cannot  always  be 
satisfactorily  diagnosed.  The  myoma 
iisually  draws  up  and  immobilizes  the 
cervix,  and  the  uterine  cavity  admits  the 
sound  farther  than  normal.  The  uterine 
body  can  be  palpated,  and  vascular  mur- 
murs can  be  heard  over  the  sides  of  the 
tumor.  Slow  growth  is  characteristic  of 
uterine  myomas  and  ovarian  dermoids. 

Etiology.  —  They  are  supposed  to  de- 
velop from  the  walls  of  the  blood-vessels. 
Vascularity  in  connection  with  micro- 
parasitic  development  would  seem  to  be 
in  line  with  the  tendency  of  recent  dis- 
coveries in  bacteriology. 

Pathology. — The  young  tumor  is  com- 
posed of  fibrous  and  muscular  tissue 
irregularly  interlaced,  which  develops  in 
difl'erent  proportions  in  different  growths. 
It  presents  a  whitish  or  yellowish-white, 
glistening  surface,  unless  an  unusual 
amount  of  muscular  tissue  is  present, 
when  it  will  be  pinkish.  The  submu- 
cous and  polypoid  tumors  retain  some  of 
the  glandular  structure  of  the  mucosa, 
while  a  variety  called  adenomyoma  is 
partly  composed  of  glandular  structure, 
and  when  cut  presents  the  appearance  of 
a  coarse  net-work  of  fibres,  instead  of  the 
ordinary  smooth  sheen. 

As  they  develop  they  usually  deviate 
somewhat  from  the  type.  Those  which 
are  surrounded  by  anjemic  tissue,  as  the 
multiple  and  subserous,  grow  slowly  and 
become  hard  and  fibrous  and  sometimes 
calcareous.  Those  which  are  surrounded 
by  vascular  tissue,  as  in  the  single  in- 
tramural and  submucous,  grow  compara- 
tively fast,   but,   being  poorly   supplied 


with  blood-vessels  in  their  interior  sub- 
stance, are  apt  to  undergo  cedematous, 
myxomatous,  cystic,  and  fatty  changes. 
Sarcomatous  and  carcinomatous  trans- 
formation may  also  take  place.  The  hard 
tumors  seldom  grow  very  large,  the  soft 
ones  often  do,  while  the  cystic  may  even 
destroy  life  by  their  great  size. 

All  cases  of  so-called  carcinomatous 
degeneration  of  fibromyomata  uteri  are, 
in  reality,  simply  secondary  carcinoma- 
tous infiltration  of  the  tumor  from 
primarily  diseased  endometrium.  Rode- 
macher  (Centralb.  f.  (Jyn.,  No.  41,  '97). 
In  studying  the  vascular  supply  of  the 
uterine  muscle  by  means  of  injections, 
small  bloodless  foci  (Hots)  were  found, 
which  seemed  to  increase  in  size  at  the 
expense  of  the  surrounding  muscular 
fibres.  Around  the  minute  myomata 
were  zones  of  vascular  tissue,  which 
evidently  served  to  nourish  them.  In 
the  centre  of  the  nodule  coidd  often  be 
seen  what  appeared  to  be  the  lumen 
of  a  blood-vessel  which  had  not  been 
reached  by  the  injecting  fluid.  These 
myomata  grow  first  eentripetally,  then 
horizontally. 

It  is  probable  that  uterine  fibromyo- 
mata represent  a  localized  hypertrophy 
of  the  tissue  in  the  neighborhood  of  cer- 
tain vessels,  or  the  isolation  of  vascular 
areas  due  to  thrombosis,  prolonged 
pressure,  or  other  circulatory  disturb- 
ance. Keiflier  (Soe.  Beige  d'Anat.  Path.; 
La  Gynee.,  Feb.  15,  '99). 

Seven  cases  of  combined  carcinoma 
and  fibromj'oma  of  the  uterus.  The  cap- 
sule of  the  fibroid  seems  to  oppose  a  cer- 
tain barrier  to  the  advance  of  the  can- 
cer. As  soon  as  the  capsule  has  been 
destroyed  the  malignant  disease  spreads 
rapidly  through  the  fibro-muscular  tis- 
sue. Only  two  cases  have  been  recorded 
in  which  epithelial  ingrowths  developed 
in  the  centre  of  a  fibroid,  nor  were  they 
clearly  demonstrated  as  evidence  of 
actual  malignant  degeneration  of  the 
benign  tumor.  Hegar  (Centralb.  f. 
Cyn-iU..  No.  27,  1901). 
Prognosis. — On  account  of  their  slow 
growth  and  a  tendency  to  stop  growing 
after  the  menopause,  they  may  run  a 
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comparatively  benign  course;  yet  in 
young  people  the  persistence  of  the 
hjemorrhages  and  gradual  growth  may 
seriously  impair  the  health  before  the 
advent  of  the  delayed  menopause. 

Treatment.  —  The  best  treatment  for 
growing  myomas  in  women  under  thirty- 
five  years  of  age  is  removal  (enucleation) 
of  the  tumor,  with  preservation  of  the 
uterus,  if  possible,  otherwise  by  hys- 
terectomy with  preservation  of  the  cervix 
and  ovaries.  Eemoval  of  the  ovaries  for 
fibroids  is  now  almost  an  obsolete  prac- 
tice, and  has  given  way  to  myomectomy 
or  myomotomy.  In  older  patients  per- 
sistent hiemorrhage,  pressure  pains,  or 
rapid  growth  may  call  for  radical  treat- 
ment unless  palliative  measures  prove 
rapidly  beneficial.  Slowly-growing  tu- 
mors near  the  menopause  without  symp- 
toms require  only  palliative  treatment, 
and  often  none  at  all. 

Polypoid  or  sessile  intra-uterine 
growths  smaller  than  a  child's  head  at 
term  can  be  removed  through  the  dilated 
cervi.x,  by  morcellation.  The  uterus 
usually  contracts  readily  after  the  re- 
moval, but,  if  not,  a  tight  packing  with 
gauze,  which  should  be  removed  during 
the  second  twenty-four  hours,  and  ergot 
internally,  will  prevent  hasmorrhage. 

Small  subserous  or  intramural  growths 
palpable  on  the  anterior  or  posterior 
uterine  walls  can  be  enucleated  and  the 
bed  sutured  through  an  incision  in  the 
anterior  or  posterior  vaginal  fornix  (ante- 
rior or  posterior  colpotomy).  Such  tu- 
mors, when  larger  than  an  egg,  require 
abdominal  section  for  their  enucleation. 
Polypoid  and  submucous  tumors  larger 
than  a  fcetal  head  at  term  can  be  enu- 
cleated by  abdominal  section  and  in- 
cision through  the  uterine  wall.  The 
uterus  can  then  be  sutured  with  catgut, 
and,  if  the  bed  cannot  be  obliterated  by 
Eutures,  it  can  be  packed  with  gauze  that 


extends  out  through  the  vagina,  and  the 
peritoneal  side  be  closed.  When  many 
intramural  myomas  are  present  the 
uterus  may  be  amputated  at  the  internal 
OS  (supravaginal  hysterectomy)  or  be  re- 
moved with  the  cervix  (total  extirpa- 
tion, panhysterectomy).  Multiple  small 
fibroids  with  symptoms  may  be  treated 
by  vaginal  hysterectomy. 

The  liealtli  of  a  woman  during  her 
sexual  jjeriod  of  life  suffers  less  from 
the  loss  of  her  uterus  than  from  the 
complete  removal  of  the  ovaries.  Close 
observation  and  study  of  clinical  reports 
show  that  continued  menstruation  after 
oophorectomy  occurs  under  two  distinct 
conditions:  (1)  when  oophorectomy  has 
been  performed  for  inflammatory  lesions 
of  the  tubes  and  ovaries;  (2)  when  the 
operation  has  been  carried  out  to  antici- 
pate the  menopause  in  patients  with 
uterine  myomata.  The  operative  disad- 
vantages of  abdominal  enucleation  of 
myomata  compared  with  hysterectomy 
are  many.  A  careful  consideration  of 
all  the  facts  makes  it  clear  that  the 
uterus  can  only  be  considered  as  a  re- 
ceptacle or  reservoir  wherein  oosperms 
may  develop.  It  is  secondary,  and  cer- 
tainly subservient,  to  the  ovaries.  It  is 
not  a  vital  organ,  and  its  removal  en- 
tails two  physiological  sequeliie  in  women 
during  the  sexual  period  of  life,  namely: 
amenorrlupa  and  sterility.  .1.  Bland 
Sutton  (Brit.  Med.  .Jour..  April  8,  'i)0). 

It  is  a  very  important  njatter  to  pre- 
serve   ovaries    to    avoid    the    symi)toms 
which  renuival  brings,  besides  the  moral 
suirering.     In  removing  tlio  uterus  or  a 
fibroid   tumor  an   ovary   sliould   lie   left 
behind.      (iynaeeologists      usually      limit 
enucleation  of  fibroid  tumors  to  solitary 
gi'owths.    Twenty-seven  enucleations  per- 
sonally performed.     Tlie  indications  for 
enucleation  should  be  so  enlarged  as  to 
embrace  eases  in  which  several  myomata 
are  present.     Olshausen   (German  Surg. 
Cong.:   Brit.  Gynnee.  .lour.,  .'Vug..  lilOO). 
Enucleation. — This  is  accomplished  by 
making  an   incision   across   the   tumor, 
catching  bold  of  it  with  a  vulsellum  or 
a   hook    passed    between    the   separated 
edges  of  the  incision,  eniirlcatins  with 
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the  fingers  or  blunt-edged  instrument, 
and  sewing  up  the  bed  with  formalde- 
hyde or  formalin  catgut. 

Abdominal  supravaginal  hysterectomy 
is  performed  about  as  follows:  Trendel- 
enburg's position.  Incision  in  median 
line  extending  from  above  pubes  to  below 
umbilicus.  Separation  of  adhesions.  In- 
cision of  capsule  of  any  tumor  that  may 
be  held  down  in  pelvis,  and  enucleation 
of  the  tumor  from  its  broad-ligament 
bed.    Separation  of  the  bladder  from  the 


ture  of  anterior  peritoneal  flap  over  the 
stumps  of  broad  ligaments  and  uterus. 
An  operation  practiced  at  the  Jolins 
Hoplcins  Hospital,  and  demonstrated  in 
upward  of  two  hundred  cases  within 
the  past  two  years,  consists  in  the  fol- 
lowing steps: — 

1.  Opening  the  abdomen. 

2.  Ligation  of  the  ovarian  vessels  near 
the  pelvic  brim,  either  on  the  right  or 
on  the  left  side,  clamping  them  toward 
the  uterus,  and  cutting  between. 

3.  Ligating  the  round  ligament  of  the 
same   side   near   the   uterus,    cutting   it 


Fig.  1.     (H.  A.  KeUij.) 


uterus.  Ligature  of  the  ovarian  and 
uterine  arteries,  or  of  the  broad  liga- 
ments down  to  the  internal  os,  clamp- 
ing next  to  the  uterus.  Section  of 
broad  ligaments  between  ligatures.  Am- 
putation of  cervix  at  the  internal  os. 
Disinfection  of  cervix.  Excision  of  a 
transverse,  wedge-shaped  piece  from  cer- 
vix, leaving  an  anterior  and  posterior 
flap.  Paring  out  the  cervical  mucous 
membrane.  Suture  of  the  two  cervical 
flaps  with  superficial  catgut  sutures.    Su- 


free,  and  connecting  the  two  incisions,  in 
order  to  open  up  the  top  of  the  broad 
ligament. 

4.  Incision  through  the  vesicouterine 
peritoneum  from  the  severed  round  liga- 
ment across  to  its  fellow,  freeing  the 
bladder,  which  is  now  pushed  down  with 
a  sponge,  so  as  to  expose  the  supravagi- 
nal cen'ix. 

5.  Pulling  the  body  of  the  uterus  to 
the  opposite  side  to  expose  the  uterine 
artery  low  down  on  the  side  opened  up. 
The  vaginal  portion  of  the  cervix  is  lo- 
cated with  thumb  and  forefinger,  and 
the  uterine  artery,  seen  or  felt,  is  tied 
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just  where  it  leaves  the  uterus.     It  is 
not  always  necessary  to  tie  the  veins. 

6.  The  cervix  is  now  cut  completely 
across  just  above  the  vaginal  vault,  sev- 
ering the  body  of  the  uterus  from  the 
cervical  stump,  which  is  left  below  to 
close  the  vault. 

7.  As  the  last  fibres  of  the  cervix  are 
severed  or  pulled  apart,  while  the  body 
of   the   uterus   is   being   drawn    up   and 


9.  Ligatures  are  now  applied  in  place 
of  the  forceps  holding  the  uterine  artery, 
round  ligament,  and  ovarian  vessels;  if 
the  surgeon  prefers,  these  may  be  tied, 
as  they  are  exposed,  without  using  for- 
ceps. 

10.  After  the  enucleation  the  opera- 
tion is  now  finished  in  the  usual  way: 
(a)  by  closing  the  cervical  tissue  over 
the  cervical  canal,  and  then  (6)  by  draw- 


Ov.ves. 


Round  lig. 


gladder 
Fig.  2.     (ff.  A.  Kdlii. 


Fifr.  .■!.     (n.  A.  Kcllii.) 


rolled  out  in  the  opposite  direction,  the 
other  uterine  artery  comes  into  view, 
and  is  caught  with  artcry-forcep3  about 
an  inch  above  the  cervical  stump. 

8.  Rolling  the  uterine  body  still  far- 
ther out,  the  right  round  ligament  is 
clamped,  and  cut  ofT,  and  lastly  the 
ovarian  vessels  are  clamped  at  the  pelvic 
brim,  and  the  removal  of  the  whole  mass, 
consisting  of  uterus,  tubes,  and  ovaries, 
is  completed. 


ing  the  peritoneum  of  the  anterior  part 
of  the  pelvis  [vesical  peritoneum  and 
anterior  layers  of  broad  ligaments!  over 
the  entire  wound  area,  and  attaching  it 
to  the  posterior  peritoneum  by  a  continu- 
ous catgut  suture. 

The  continuous  transverse  incision 
should  always  be  started  on  the  side 
where  the  ovarian  vessels  and  the  ovary 
and  tube  are  most  accessible.  If  the  case 
is  one  of  a  fibroid  utoru«.  and  the  tumors 
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are  developed  under  the  pelvic  peri- 
toneum or  in  tlie  broad  ligament  of  one 
side,  this  side  should  be  opened  up  last, 
from  below  upward,  whereupon  the 
tumors  can  be  rolled  up  and  out  with 
surprising  facility. 

The  abdominal  incision  is  always 
closed  without  drainage,  by  using  a 
continuous  catgut  suture  for  the  peri- 
toneum, interrupted  silver-wire  sutures 
for  the  fascia,  a  buried  continuous  cat- 
gut suture  for  the  subcutaneous  fat,  and 
the  subcuticular  catgut  suture  for  the 
skin.  H.  A.  Kelly  (Texas  Med.  Xews, 
May,  '96). 

Various  operations  that  have  been 
performed  for  fibromyoma  of  the  uterus. 
At  first  these  were  restricted  to  fibrous 
polypi  and,  as  hfemorrhage  was  feared, 
they  were  often  strangulated  by  a  liga- 
ture and  allowed  to  become  necrotic, 
thus  giving  rise  to  serious  danger  to  the 
patient.  Later  enucleation  was  prac- 
ticed, and,  finally,  when  ovariotomy  be- 
came a  popular  operation,  they  were  re- 
moved through  an  abdominal  incision. 
Porcelini  suggested  _  morcelleraent,  the 
danger  of  which  consists  in  the  subse- 
quent necrosis  of  the  stump  of  the  cer- 
vix. Hegar  improved  the  treatment  of 
the  stump  in  this  operation,  and  as  far 
as  life  is  concerned  the  results  were 
fairly  good.  Intraperitoneal  and  extra- 
peritoneal methods  of  treating  the 
stump  were  then  employed.  Hegar  then 
suggested  castration  in  tumors  of  mod- 
erate size,  and  the  results  were  very 
good.  Another  method  is  enucleation 
through  the  abdominal  incision.  This 
can  only  be  emplojed  in  certain  favor- 
able cases.  The  latest  operation  is  total 
extirpation  through  the  abdomen.  Tlie 
operation  is  rapid;  often  the  conva- 
lescence is  protracted.  It  can  be  ren- 
dered even  safer  by  doing  the  first  part 
of  the  operation  through  the  vagina,  but 
the  results  are  not  always  very  success- 
ful. Vaginal  enucleation  and  total  ex- 
tirpation is  particularly  recommended 
by  Duterssen.  This  can  only  be  done 
when  the  tumor  does  not  extend  above 
the  umbilicus.  If  the  tumor  is  large  it 
is  not  advisable  to  attempt  to  preserve 
the  uterus.  When  possible,  the  best 
operation  is  total  extirpation   through 


the    vagina.      Hegar    (Jliincliener    med. 
Woch..  Nov.  25,  1902). 

Aidominal  total  hysterectomij  is  per- 
formed in  the  same  way  as  supravaginal 
hysterectomy  until  the  uterus  is  ampu- 
tated at  the  cervix.  Then  the  entire 
anterior  cervical  wall  may  be  divided  in 
the  median  line,  or  the  anterior  vaginal 
wall  may  be  grasped  just  in  front  of 
the  cervix  by  forceps  and  the  vaginal 
canal  opened  between  the  forceps  and 
the  cervix.  An  incision  is  then  carried 
laterally  around  the  cervix  guided  by  the 
finger  passed  through  the  opening  made. 
The  vaginal  wall  is  caught  by  a  forceps 
wherever  vessels  spurt.  "When  the  cervix 
is  cut  out  catgitt  sutures  and  ligatures 
are  put  on  the  vaginal  edges,  and  if  pos- 
sible all  raw  tissues  drawn  together.  If 
this  is  impossible,  the  unapproximated 
surfaces  should  be  packed  with  gauze  that 
extends  into  the  vagina,  and  the  peri- 
toneum be  united  over  it. 

Vaginal  hysterectomy  for  fibroids  is 
usually  performed  for  tumors  from  the 
size  of  an  egg  to  a  foetal  head  at  term. 
A  curved  incision  is  made  in  the  vaginal 
wall  around  the  anterior  edge  of  the 
cervix,  and  extending  from  the  sides  of 
the  cervix  straight  out  laterally  for  half 
an  inch  on  either  side.  The  bladder  is 
pushed  away  from  the  uterus,  and  the 
peritoneal  cavity  opened,  if  possible,  by 
tearing.  A  corresponding  posterior  vag- 
inal incision  is  made,  and  the  peritoneal 
cavity  opened  just  behind  the  cervix. 
The  bases  of  both  broad  ligaments  are 
ligatured  with  strong  catgut,  and  the 
uterus  cut  loose  from  the  broad  ligaments 
on  either  side  as  high  as  the  ligatures  are 
placed.  The  cervical  canal  is  then  in- 
cised laterally  and  the  anterior  wall  of 
the  cervix  amputated.  The  anterior 
uterine  wall  is  then  grasped  with  te- 
naculum forceps,  and  a  triangle  is  cut 
from  its  centre.  Another  is  cut  from 
eitlier  side  extending  higher  up,  and  as 
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tumors  are  encountered  thej'  are  cut  up 
and  enucleated.  Prett}'  soon  the  ante- 
rior uterine  wall  and  tumors  are  all  re- 
moved, and  the  posterior  wall  folds  upon 
itself,  allowing  the  fundus  and  uterine 
appendages  to  be  pulled  down  into  the 
vagina.  The  remainder  of  the  broad 
ligaments  are  now  ligated,  and  all  uter- 
ine tissue  cut  away.  The  peritoneum  is 
brought  down  with  forceps  and  stitched 
to  the  vaginal  walls  before  and  behind, 
and  then  the  anterior  and  posterior  vag- 
inal walls  are  brought  together  with 
sutures  that  catch  and  hold  the  stumps. 

Palliative  treatment  is  mainly  used  for 
the  relief  of  haemorrhage  or  pain  and  to 
check  the  growth  of  the  tumors.  Ergot 
is  the  most  valuable  palliative  remedy. 
Occasionally  it  expels  polypoid  and  sessile 
tumors  through  the  cervix.  By  dimin- 
ishing the  vascularity  of  the  uterine 
walls  hemorrhage  may  be  diminished 
and  sometimes  the  growth  of  the  tumors 
arrested.  Half  a  drachm  may  be  given 
three  times  daily  for  half  or  two-thirds 
of  the  time,  and  be  continued,  if  neces- 
sary, for  a  year  or  more,  or  off  and  on 
until  the  change  of  life.  Fluid  extract 
of  hydrastis  Canadensis  ('/;  drachm  three 
times  daily)  has  a  slight  influence  of  a 
similar  character. 

Electricity  applied  to  the  interior  of 
the  uterus  may  be  made  to  cauterize  the 
endometrium  and  thus  temporarily  re- 
lieve the  haBmorrhage. 

The  electrical  treatment  ns  carried  out 
by  Apostoli's  method  is  efficacious  in 
about  90  per  cent,  of  hsemorrhagic 
fibroids.  It  acts  favorably  on  the  gen- 
eral system.  Pains  are,  in  50  per  cent, 
of  cases,  relieved.  In  10  per  cent,  the 
tumor  is  caused  to  disappear.  Bergonife 
(.lour,  de  MOd.  de  Bordeaux,  June  20, 
-97). 

Curettage  also  acts  beneficially  upon 
the  endometritis,  and  thus  upon  the 
liajmorrhage. 


Ligature  of  the  vessels  supplying  the 
uterus  acts  temporarily  in  diminishing 
the  blood-supply  to  the  uterus  and  in 
checking  excessive  hremorrhage.  The 
anastomotic  circulation,  however,  re- 
stores, to  a  great  extent,  the  original 
condition.  The  bases  of  the  broad  liga- 
ments may  be  ligated  through  an  in- 
cision in  the  lateral  vaginal  fornices 
(Martin,  Dorsett,  Gottschalk),  or  the 
upper  portions  may  be  ligated  through 
an  abdominal  incision  (Byron  Bobinson). 

Remote  results  of  and  the  indication 
for  vaginal  ligation  of  the  uterine  ar- 
teries in  cases  of  myoma  of  the  uterus: 
1.  Vaginal  ligature  of  the  uterine  arteries 
in  their  different  branches  from  the 
uterus  to  the  point  of  division  is  an  oper- 
ation entirely  devoid  of  danger.  It  is 
preferable  to  ligate  in  three  or  four 
stages,  after  the  freeing  of  the  bladder, 
the  cervi.x,  and  the  broad  ligaments  on 
each  side,  the  ligamentum  cardinale,  and 
the  base  of  the  broad  ligament,  with 
strong  silk  in  a  Deschamps  needle.  This 
operation  was  well  supported  even  by 
women  entirely  exsanguine  and  ex- 
hausted, who  would  assuredly  succumb 
to  radical  intervention.  2.  After  this 
operation  the  uterus  and  its  tumor  can 
receive  no  more  arterial  blood  save  by 
the  internal  spermatic  artei-y  and  by 
means  of  the  artery  of  the  round  liga- 
ment from  the  terminal  ramifications  of 
the  epigastric  artery.  3.  The  nutrition  of 
the  uterus  is  assured  after  the  operation. 
4.  Tlie  vaginal  ligature  of  tlic  uterine  ar- 
teries, in  suitable  cases,  can  subdue  bet- 
ter than  any  other  palliative  method  the 
ha;mon-hages  of  myomata,  and  reduce 
the  tumors  to  nuclei  so  small  that  they 
are  no  longer  evident  in  clinical  examina- 
tion. .5.  But  it  is  essential  to  clioose  cases 
suitable  to  the  method.  G.  The  following 
data  are  submitted:  (a)  The  myomata 
most  amenable  to  the  method  were  es- 
sentially interstitial  myomata  developed 
in  the  inferior  and  middle  portions  of  the 
womb,  rather  than  tliose  situated  at  the 
fundus.  Intraligamentary  tumors  were 
altogether  inadmissible.  (/))  The  nearer 
the  subject  to  the  menopause,  the  greater 


540 


UTERUS,  DISEASES  OF.     TUMORS.     CARCINOMA. 


the  chances  of  a  radical  success  by  the 
method  of  ligature,  (c)  The  method  was 
especially  applicable  in  those  cases  in 
which  the  tumor  did  not  exceed  in  size 
a  woman's  head,  {(l)  If  pelvic  peritonitis 
had  preceded,  it  was  very  likely  that  the 
tumors  had  contracted  adhesions  with 
neighboring  organs,  particularly  with  the 
epiploon,  and  that  they  drew  therefrom 
new  arterial  vessels  which  would  render 
success  doubtful,  (c)  Before  the  scrap- 
ing of  the  uterine  mucosa,  which  is  al- 
ways the  first  step  in  the  operation,  the 
uterus  should  be  dilated  with  a  tent  in 
all  cases  in  which  there  is  reason  to  sus- 
pect a  myoma  beneath  the  mucosa,  since 
it  is  better  to  e.^tirpate  radically  the 
myomas  situated  in  the  uterine  cavity. 
S.  Gottschalk  (N.  Y.  Med.  Jour.,  Aug. 
25,  1900). 

Carcinoma  of  the  Uterus. 

Cervix  Uteri. — Carcinoma  affects  the 
cervix  uteri  more  often  than  any  other 
part  of  the  body.  It  may  occur  at  any 
age  after  puberty,  but  most  frequently 
develops  between  the  thirtj'-fifth  and 
sixtieth  years. 

Three  varieties  are  met  with,  viz.: 
the  pavement-cell  carcinoma  and  the 
ulcerating  and  infiltrating  (nodular) 
forms  of  the  cylindrical-cell  carcinoma. 
The  pavement-cell  variety  starts,  as  a 
rule,  on  the  vaginal  portion,  and  the 
cylindrical-cell  within  the  cervical  cav- 
ity; but  when,  from  laceration,  erosion, 
or  other  cause,  the  endocervical  epithe- 
lium becomes  squamous,  or  that  of  the 
vaginal  portion  becomes  cylindrical  in 
character,  the  place  of  origin  may  corre- 
spondingly change. 

Squamous-cell  carcinoma  com- 
mences as  a  papillary  growth  covered  by 
thickened  layers  of  epithelium.  The 
changes  are  largely  confined  to  the  sur- 
face, gradually  projecting,  rather  than 
extending  deep  into  the  tissues,  until 
they  reach  the  vaginal  wall,  by  which 
time  they  invade  the  deeper  structures. 
It  does  not  extend  to  the  cylindrical  epi- 


thelium of  the  cervix  until  late.  The 
overproduction  of  epithelial  cells  is  sur- 
rounded by  an  overgrowth  of  connective 
tissue,  producing  fingers,  or  cylindrical- 
shaped  masses,  of  cells  that  seem  to  pro- 
ject into  the  deeper  tissues,  but,  in  reality, 
extend  only  a  short  distance  below  their 
original  level.  The  surface  soon  becomes 
fissured  and  necrotic,  and  is  covered  by 
a  grumous,  sticky,  ofl'ensive  discharge 
containing  cell  debris. 

Cylindeical-cell  carcinoma  starts  as 
a  small  nodule  in  the  mucous  membrane 
that  may  spread  superficially,  producing 
extensive  ulceration.  It  extends  quite 
early  into  the  uterus,  but  does  not  cross 
to  the  pavement-epithelium  of  the  vag- 
inal portion  until  late. 

In  other  cases  the  cervical  walls  are 
infiltrated  before  the  ulceration  becomes 
extensive,  and  the  cervix  is  enlarged  and 
hardened,  and  exhibits  the  ordinary  his- 
tological characteristics  of  carcinoma. 
Later  the  process  of  necrosis  excavates 
the  cervix  until  nothing  but  a  shell  is 
left. 

In  all  forms  ulceration  follows  sooner 
or  later;  the  extension  and  excavation 
may  in  time  reach  the  bladder,  rectum, 
or  ureters,  and  finally  open  these  organs, 
and  may  convert  the  pelvic  interior  into 
a  large  ulcerating  cavity.  Obstruction  of 
the  ureters  is  sometimes  caused  by  the 
infiltration. 

Symptoms  and  Diagnosis. — Occasional 
slight  ha?morrhages,  becoming  more  fre- 
quent and  later  more  abundant  and  of- 
fensive, constitute  one  of  the  first  symp- 
toms. A  gray  watery  discharge,  resem- 
bling dish-water  and  becoming  more  and 
more  foul-smelling  from  the  admixture 
of  necrotic  tissue,  is  observed  between- 
times.  Pain  is  usually  a  late  symptom, 
and  is  a  result  of  extension  to  the  sur- 
rounding tissues.  A  severe  pain  extend- 
ing into  the  iliac  region  or  hip  is  more 
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often  the  earliest  pain.  Later  pains  due 
to  the  surrounding  cystitis,  rectitis,  or 
peritonitis  may  become  prominent. 

Anosmia,  general  debility,  faulty  di- 
gestion, septicffimia,  and  ursmia  develop 
as  the  result  of  the  local  inflammation 
and  sepsis. 

Squamous-cell  carcinomas  give  to  the 
examining  finger  the  notion  of  an  in- 
duration or  tumor  of  the  cervix;  in  early 
cases  a  mere  projection  of  one  lip,  later 
a  large  mushroom-shaped  growth.  The 
surface,  at  first  smooth  and  hard,  soon 
becomes  fissured  and  friable,  and  bleeds 
freely  whenever  firm  pressure  is  made 
upon  it.  The  os  is  seldom  in  the  centre, 
as  is  the  case  when  a  similar  mushroom 
shape  is  produced  by  laceration  and  ever- 
sion,  for  the  changes  commence  on  one 
part  of  the  circumference,  and  affect  that 
])art  first  and  to  the  greatest  degree. 

The  surface,  before  ulceration,  has  a 
purplish  color,  with  grayish  patches  cor- 
responding to  the  accumulations  of  epi- 
thelial cells.  The  ulcerated  surface  is 
irregularly  fissured,  and  has  a  vascular 
l)order.  It  presents  a  mottled  appear- 
ance, produced  by  yellowish-gray  necrotic 
areas  surrounded  by  vascular  spots  in 
which  small  blood-vessels  may  be  seen. 
A  cheesy  substance  can  be  pressed  out. 
.Ml  manipulations  produce  a  persistent, 
Ijloody  oozing.  If  the  odor  is  not  per- 
ceptible upon  introducing  the  speculum, 
it  will  be  detected  when  the  discharges 
are  seen,  or  by  smelling  of  the  examining 
finger. 

Cylindrical-cell  carcinoma  witliout  in- 
filtration docs  not  alter  the  shape  or  ap- 
pearance of  the  cervix  until  far  advanced, 
unless  there  is  eversion.  An  introduc- 
tion of  the  sound  or  dilator  will  usually 
bring  out  a  thin,  foul-smelling  discharge 
or  some  granular  matter  and  blood.  If 
there  is  eversion  an  irregular-fissured,  ex- 
cavated, yellowish-red  ulcer,  with  abrupt 


vascular  edges,  will  be  seen.     The  sur- 
face is  hard,  but  bleeds  easily. 

When  the  cervix  is  infiltrated  the 
cervix  feels  hard  and  inelastic  and  globu- 
larly  enlarged,  the  largest  portion  being 
above  the  vaginal  junction.  The  vaginal 
portion  may  be  normal  in  color,  but  a 
tenaculum  hooked  into  it  will  tear  out 
easily  and  cause  free  bleeding,  while  in  a 
hyperplastic  cervix,  or  one  enlarged  by 
a  myoma,  the  tenaculum  will  hold  firmly. 
Just  before  ulceration  the  cervix  may 
present  a  j'ellowish-pink,  granulated, 
glistening  surface  that  in  connection 
with  the  above  is  quite  characteristic. 
The  tenaculum  readily  tears  out  of  a 
cervix  that  has  undergone  cystic  degen- 
eration, but  the  laceration-tissue  does  not 
bleed  profusel}',  like  carcinoma. 

If  the  surrounding  parts  are  infiltrated, 
glands  will  be  felt  beside  or  behind  the 
cervix,  or  indurated  tissue  extending 
from  the  cervix  under  the  broad  or  sacro- 
uterine ligaments,  often  reaching  to  the 
walls  of  the  pelvis  and  immobilizing  the 
uterus.  When  the  ulceration  reaches  the 
vaginal  junction,  the  parametrium  is 
always  infected. 

The  earliest  symptoms  differ,  depend- 
ing upon  whether  the  disease  begins  dur- 
ing menstrual  life  or  after  the  meno- 
pause. During  menstrual  life  every 
bleeding  is  compared  with  what  it  has 
been  in  the  same  woman,  and  arouses 
suspicions  when  intermenstrual  spotting 
and  serous  discharge  occur.  After  the 
menopause  any  serous  or  sanguineous 
discharge  is  considered  signifieant. 
Every  woman  over  thirty  who  may  ex- 
hibit any  menstrual  vagary  or  persist- 
ent leueorrhoea  is  examined.  Polak 
(New  York  Med.  Jour.,  July  in,  1902). 

Prognosis. — The  only  hope  of  a  cure 
is  to  remove  the  cervix  or  uterus  very 
soon  after  the  commencement  of  the  dis- 
ease. When  the  vaginal  walls  or  para- 
metric glands  become  affected,  a  cure  can 
no  longer  be  expected. 
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Treatment. — The  best  treatment  is  an 
early  high  amputation  or  hysterectomy. 
At  present  hysterectomy  enjoys  the  great- 
est popularity,  although,  if  cancer  of  the 
vaginal  portion  could  more  often  be  dis- 
covered earlier,  amputation  would  prob- 
ably find  a  place  in  the  treatment.  When 
amputation  is  resorted  to,  it  should  in- 
clude quite  a  wide  collar  of  vaginal  mu- 
cous membrane,  and  should  be  made  an 
inch  higher  than  the  diseased  area.  Were 
it  not  for  the  greater  danger  involved, 
abdominal  hysterectomy  would  be  pref- 
erable to  vaginal,  because  the  pelvic 
glands  could  be  enucleated  in  this  way; 
but  there  is  no  hope  of  a  permanent  cure 
resulting  when  the  glands  have  become 
affected. 

Vaginal  hysterectomy  is  performed 
somewhat  differently  for  carcinoma  than 
for  myoma  or  inflammation,  the  differ- 
ence being  that  we  must  remove  as  much 
of  the  surrounding  tissue  as  possible  for 
the  former.  The  diseased  tissue  is  cu- 
retted away  and  the  cervix  and  uterine 
cavity  mildly  cauterized.  An  incision  is 
made  around  the  cervix  in  the  vaginal 
wall  fully  half  an  inch  from  the  diseased 
area.  After  separating  the  bladder,  push- 
ing it  high  up,  and  opening  into  the 
peritoneal  cavity  both  before  and  behind, 
heavy  silk  ligatures  are  placed  upon  the 
bases  of  the  broad  ligaments  about  half 
an  inch  from  the  cervix,  and  tied  as 
tightly  as  possible,  in  order  that  the  tis- 
sue may  afterward  slough  off.  The  bases 
of  the  ligaments  are  then  cut  through, 
and  the  upper  portions  tied.  The  uterus 
is  then  cut  loose,  the  peritoneum  joined 
with  catgut  to  the  anterior  and  posterior 
vaginal  walls,  the  stumps  united  in  the 
median  line,  and  the  corners  or  sides  of 
the  vaginal  wound  closed  at  the  sides. 
The  ligatures  are  left  long,  and  hang  out 
through  the  ununited  centre  of  the  vag- 
inal wound.     Sterilized  iodoform  gauze 


is  packed  into  the  wound  and  against  the 
stumps  and  in  the  vagina,  and  left  for 
four  or  five  days,  when  it  is  removed  and 
an  unirritating  antiseptic  douche  used. 
The  patient  is  kept  in  bed  two  weeks, 
given  only  water  the  first  twenty-four 
hours,  liquid  diet  during  the  second  and 
third  days,  and  very  simple,  mostly 
liquid,  diet  for  the  remainder  of  the 
first  week.  The  ligatures  will  come  off 
in  two  weeks  if  they  have  been  tied 
tightly,  and  will  bring  a  slough  with 
them. 

Vaginal  hysterectomy  with  forceps  dif- 
fers from  that  with  ligatures  in  the  fact 
that  long-handled  haemostatic  forceps  are 
applied  to  the  broad  ligaments  instead 
of  ligatures,  and  are  left  for  thirty-six 
or  forty-eight  hours,  when  they  are  re- 
moved. A  pair  is  placed  upon  the  base 
of  each  broad  ligament,  including  the 
sacro-uterine  ligament,  and  after  the 
cervix  is  cut  loose  another  pair  is  put 
on  the  remainder  of  each  ligament.  The 
connective-tissue  vessels  are  secured  by 
lighter  forceps.  A  gauze  packing  is  then 
placed  between  the  forceps  and  left  for 
two  days  after  the  forceps  are  taken  off. 
The  patient  suffers  great  discomfort  until 
they  are  removed. 

Statistics    of    total    hysterectomy    for 

cancer  of  the  cervix  give  the  following 

results: — 


Operators. 

I'l 
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1 
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iii 
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72 
73 
65 
40 
17 
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64 
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17 
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8 
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10.1 
5.4 
7.6 

35.0 
52.0 
47.3 
45.5 
11.7 
50.0 

57.7 
30.4 
52.7 
54.5 

58  8 

Fenomenoff . 

16.6 

Excluding  the  percentages  of  recur- 
rence in  FenomenofT's  cases,  and  the 
cases  of  absence  of  recurrence  in  Ott's, 
the  time  of  observation  being,  it  would 
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appear,  too  short  in  both  instances,  the 
totals  will  be:  — 

Complete  cure.... 47.0  per  cent. 

Mortality    4.5  per  cent. 

Recurrence    50.8  per  cent. 

Comparing  amputation  of  the  cervix 
with  total  hysterectomy,  it  is  found 
that  in  the  latter  the  percentage  of  re- 
coveries is  higher,  but  so  is  the  per- 
centage of  recurrences.  Partial  resection 
of  the  cervix  by  the  curette  or  the  cau- 
tery is  a  better  palliative  than  any  more 
radical  step  when  the  parametrium  is  in- 
fected.    Smirnoff  (La  Gynfic,  Feb.,  '96). 

Series  of  collected  cases  from  the  large 
clinics  in  Europe  showing  that,  among 
31,482  patients  suffering  from  cancer,  the 
seat  of  the  growth  was  the  uterus  in  29.5 
per  cent.  In  all  cases  of  cancerous  uterus 
the  entire  organ  should  be  removed.  Per- 
sonal experience  in  176  cases  has  shown 
that,  although  epithelioma  tends  to  be 
limited  to  the  vaginal  portion  and  that 
glandular  carcinoma  shows  a  remarkable 
tendency  to  limitation  at  the  internal  os 
uteri,  there  are  many  exceptions.  The 
tubes  in  all  cases  of  cancer  of  the  uterine 
body  should  also  be  removed.  Again, 
cervical  cancer  in  many  instances  extends 
down  the  vagina  in  an  invisible  form 
under  the  mucosa,  without  at  first  caus- 
ing any  perceptible  infiltration  or  blusli 
of  color  to  excite  suspicion.  It  is  most 
necessary,  therefore,  to  give  the  disease 
a  wide  berth  in  the  vaginal  side,  cutting 
at  least  2  to  2.5  centimetres  away  from 
it.  If  there  be  the  slightest  involvement 
of  the  bladder-wall,  that  organ  must  be 
opened  and  the  healthy  flaps  brought  to- 
gether after  excising  the  disease.  If  the 
rectal  wall  is  much  involved,  the  cellular 
tissue  laterally  is  also  affected. 

Results  of  operation:  In  103  personal 
cases  in  which  microscopical  examination 
was  verj-  carefully  carried  out  the  results 
were  as  follow:  Well  without  relapse 
on  January  1,  1900:  1.  Squamous-celled 
carcinoma  of  the  cervix:  61  cases,  13,  in 
all,  living,  or  21  per  cent.  2.  Adenocar- 
cinoma of  the  cervix;  12  cases,  2,  in  all, 
living,  or  10  per  cent.  3.  Adenocarcinoma 
of  the  bodj':  30  cases,  19,  in  all,  living, 
or  63  per  cent.  The  periods  elapsed 
varied  from  six  years  to  eleven  months. 


The  old  plan  of  skinning  or  shelling 
out  the  bare  uterus  is,  of  all  methods, 
the  most  liable  to  be  followed  by  a  recur- 
rence, and  must  be  abandoned.  It  is  of 
supreme  importance  to  catheterize  the 
ureters  to  mark  them  out  and  so  use 
them  as  guide. 

Operation  of  quadrisection  of  the 
uterus  personally  used  in  11  cases  for  the 
more  complete  removal  of  the  disease. 
Thorough  curettage  with  a.  serrated 
spoon  curette;  division  of  the  vagina  on 
all  sides  an  inch  below  the  diseased 
area:  separation  of  the  vagina  from  the 
bladder  up  to  the  vesico-uterine  peri- 
toneal fold,  which  is  widely  opened;  a 
wide  opening  of  the  posterior  cul-de-sac. 
The  uterus,  now  hinged  by  its  broad 
ligaments,  is  brought  out  through  the 
anterior  opening,  as  in  Martin's  opera- 
tion on  the  adnexa.  This  is  easily 
done  by  pushing  back  the  cervix  and 
climbing  up  the  anterior  face  of  the 
uterus,  step  by  step,  until  the  fundus  is 
reached,  with  stout-toothed  forceps.  The 
peritoneum  posteriorly  is  well  protected 
by  an  abundant  loose  gauze  pack.  The 
next  step  is  the  sagittal  bisection  of  the 
uterus  from  the  fundus  through  the  cer- 
vix and  the  attached  vagina  with  scalpel 
and  scissors.  As  the  uterus  is  cut  in 
halves  in  this  way  each  median  surface 
is  grasped  and  held  down  by  strong- 
toothed  forceps.  One-half,  the  most  af- 
fected, is  now  allowed  to  retract  into  the 
vagina,  while  half  the  body  of  the  uterus 
of  the  other  side  is  removed  by  bisecting 
it  horizontally  at  the  cervical  junction, 
cutting  from  the  median  cut  surface  out 
into  the  broad  ligament  and  exposing  in 
this  way  the  uterine  artery,  which  is 
clamped.  The  remainder  of  the  operation 
is  on  the  lines  usually  laid  down,  but  the 
author  considers  that  if  the  ureter  is  in- 
volved it  should  also  be  excised  and  the 
cut  end  turned  into  tlie  bladder.  The 
11  cases  thus  treated  have  recovered. 
H.  A.  Kelly  (.Tour.  Amer.  Med.  Assoc, 
May  19,  1900). 

Vaginal  hysterectomy  is  the  safest 
procedure;  in  the  case  of  a  movable 
uterus  and  a  circumscribed  cancer  the 
mortality  is  almost  nil.  The  main  pur- 
pose is  to  anticipate  the  infiltration  of 
neighboring  tissues,  which  is  always  sec- 
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ondarj-  to  the  growtli  and  which,  if  the 
operation  is  a  timely  one,  can  always  be 
achieved.  JM.  G.  Riclielot  (Wiener  med. 
Blatter,  Sept.  20,  1900). 

Palliative  Treatment. — When  a  radical 
operation  is  inadmissible,  the  diseased 
area  may  be  thoroughly  curetted  and  cau- 
terized with  the  strong  solution  of  chlo- 
ride of  iron  or  a  50-per-cent.  solution  of 
zinc  chloride,  applied  on  a  pledget  of 
cotton  placed  against  the  wound  and  held 
in  place  for  twelve  hours  by  a  gauze 
tampon. 

Haemorrhage  and  odor  from  the  ulcer- 
ated parts  can,  for  a  time,  be  controlled 
by  strong  astringent  and  antiseptic  injec- 
tions. A  1  to  500  solution  of  chloride 
of  zinc  acts  both  ways,  as  does  perman- 
ganate of  potassium.  The  strength  is 
limited  by  the  toleration  of  the  vagina 
and  vulva. 

Calcium  carbide  is  valuable  for  its  an- 
oesthetizing    influence,    for    its    remedial 
effect  upon  the  offensive  discharge,  and 
especially  for  its  efficacy  in  controlling 
haemorrhage.     It  may  be  blown  over  the 
surface  of  the  cancer,  or  pieces  of  it  may 
be  placed  in  the  crater-like  portions  and 
covered    with    a   tampon.     The  healthy 
portion  of  the  vagina  should  be  protected 
from  its  effects   by   covering  it  with   a 
tampon    saturated    with    glycerin.      W. 
Grusdew   (Miinehener  med.  Woch.,  June 
12,  1900). 
Anodynes  should  be  given  freely  for 
pain,  commencing  with  the  milder  ones 
and  ending  with  opiates.     They  do  less 
harm  than  does  the  suffering.    The  gen- 
eral treatment   should  be  a  supporting 
one. 

Corpus  Uteri. — Three  varieties  of  car- 
cinoma of  the  endometrium  have  been 
described:  adenocarcinoma,  malignant 
adenoma,  and  squamous-cell  carcinoma. 
The  adenocarcinoma  is  similar  to 
adenocarcinoma  of  the  cervix,  and  af- 
fects the  mucous  membrane  quite  ex- 
tensively before  deeply  infiltrating  the 
uterine  walls. 


Malignant  adenoma  commences  as  an 
enlargement  and  folding  of  the  gland- 
tubules,  while  still  lined  with  a  single 
layer  of  epithelium.  The  folds  of  con- 
tiguous glands  unite  and  form  anasto- 
mosing tubules  filled  with  epithelial 
cells,  which  begin  to  proliferate  atyp- 
ically,  and  gradually  distend  and  break 
through  the  tubules,  to  form  the  ordi- 
nary nest-structure  of  cancer. 

Squamous-cell  carcinoma  may  occur 
as  a  primary  growth  in  those  cases  in 
which  the  epithelium  of  the  endome- 
trium has  become  squamous  in  character, 
or  it  occurs  secondary  to  squamous  epi- 
thelioma of  the  cervix. 

The  uterine  wall  is  slowly  invaded,  and 
the  glands  of  the  broad  ligament  and 
along  the  internal  iliac  vessels  become 
infected.  When  the  changes  have  passed 
through  the  uterine  walls,  peritoneal  ad- 
hesions and  infiltrations  of  the  broad- 
ligament  connective  tissue  are  formed. 

Symptoms.  —  Watery  and  bloody  dis- 
charges, gradually  becoming  ofliensive 
and  mixed  with  small  particles  of  broken- 
down  tissue,  are  the  first  symptoms. 
Pain  becomes  prominent  in  the  advanced 
stages.  If  discharges  and  disintegrating 
masses  of  tissue  are  retained,  it  is  colicky 
in  character,  but  in  time  those  of  chronic 
peritonitis  assume  prominence.  Pains 
shooting  into  the  iliac  regions  and  down 
the  limbs  also  become  troublesome  after 
extensive  infiltration  has  taken  place. 

Diagnosis. — The  offensive  and  irreg- 
ular bloody  discharges  beginning  at  or 
after  the  menopause,  the  character  of 
the  pains  and  the  progressive  nature 
of  the  symptoms  arouse  suspicion.  Mi- 
croscopical examination  of  the  tissue 
brought  out  by  a  curette  should  always 
be  made. 

Peognosis.  —  The  prognosis  is  better 
than  that  of  carcinoma  of  the  cervix; 
the  surrounding  tissues  are  not  as  rap- 
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idly  infected.    An  early  operation  often 
effects  a  cure. 

Treatmext. — The  only  indication  is 
hysterectomy.  Abdominal  hysterectomy 
would  seem  to  have  the  preference, 
since  affected  glands  of  the  broad  liga- 
ment and  at  the  pelvic  brim  can  be  seen 
and  enucleated.  If  the  surrounding 
glands  are  affected  the  disease  may  be 
expected  to  return  even  though  the  vis- 
ible ones  be  removed;  hence  the  only 
benefit  of  abdominal  over  vaginal  hys- 
terectomy is  that  the  return  may  be 
somewhat  slower.  Therefore  the  for- 
mer is  only  to  be  chosen  when  the  con- 
ditions are  such  that  the  risk  would  be 
but  little  greater:  i.e.,  when  the  vaginal 
method  presents  some  unusual  difficul- 
ties. 

Vaginal  hysterectomy  is  performed  the 
same  as  for  carcinoma  of  the  cervix,  ex- 
cept that  the  incisions  can  be  made  close 
to  the  cervix,  and  that  the  Fallopian 
tubes  and  as  much  of  the  upper  portions 
of  the  broad  ligaments  as  possible  should 
be  taken. 

Curettage  is  only  palliative,  and  should 
be  done  with  a  sharp  curette  without 
pressure  against  the  friable  uterine  w^alls. 
Carbolic  acid,  the  solution  of  perchloride 
of  iron,  or  a  50-per-cent.  solution  of  zinc 
chloride  should  then  be  applied  freely  to 
the  uterine  cavity. 

Case  of  a  woman,  52  years  of  age,  who 
had  a  uterine  cancer  involving  the  va- 
gina, in  whom  operation  was  out  of  tlie 
question.  A  3-per-cent.  solution  of 
methyl-blue  in  equal  parts  of  alcohol  and 
water  was  applied  over  the  entire  dis- 
eased area.  This  was  followed  by  a  de- 
crease in  the  hiemorrhage,  the  tissues 
became  less  fragile,  and  the  infiltrated 
area  softer.  At  the  end  of  two  months 
the  hainiorrhage  liad  almost  ceased  and 
the  ulcerated  surface  had  healed,  except- 
ing at  the  forni.\.  Four  months  after  be- 
ginning treatment,  the  patient's  condi- 
tion was  fair  and  she  had  improved  in 
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weight.  (See  Methyl-blue,  volume  iv.) 
H.  R.  Coston  (Ther.  Gaz.,  Apr.  15,  1900). 
After-results  in  40  cases  of  vaginal 
hysterectomy:  1.  In  a  certain  propor- 
tion of  cases  patients  suffering  from 
cancer  of  the  uterus  may  be  relieved  by 
operation  for  periods  of  many  years; 
in  some  cases  for  so  long  a  time — seven 
years  and  upward — that  there  seems 
some  probability  that  the  relief  may  be 
permanent.  2.  The  proportion  of  cases 
in  which  this  result  can  be  expected 
must  remain  very  small  so  long  as  pa- 
tients generally  only  seek  advice  at  a 
late  stage  of  the  disease.  3.  Conse- 
quently the  great  desideratum  is  early 
diagnosis.  Improvement  in  this  direc- 
tion depends  to  some  extent  on  a  better 
appreciation  on  the  part  of  women 
themselves  of  the  early  symptoms  of 
the  disease,  and  especially  of  the  sig- 
nificance of  bleeding  after  the  meno- 
pause, or  of  bleeding  occurring  at  an 
earlier  time  of  life  between  the  men- 
strual periods.  Early  diagnosis,  of 
course,  also  depends  partly  on  the  pro- 
fession. Especially  important  is  the 
general  recognition  of  the  gravity  of 
the  symptom  just  mentioned.  It  is 
equally  important  also  to  bear  in  mind 
that  patients  suffering  from  cancer  of 
the  uterus  may,  and  generally  do,  for 
a  relatively  long  period,  look  quite  well. 
Tliey  may  be  well  nourished,  or  not  in- 
frequently even  excessively  fat;  and,  as 
regards  the  aspect  of  the  face,  they  may 
appear  to  be  in  perfect  health.  A.  H.  In. 
Lewers   (Lancet,  Jan.  5,  1901). 

Deciduoma  Malignum. — Malignant  de- 
generation of  the  placental  part  of  the 
chorion  sometimes  takes  place,  giving 
rise  to  a  growth  that  has,  as  yet,  not  been 
sufTiciently  studied  to  enable  us  to  give 
it  a  definite  place  in  pathology.  At  pres- 
ent most  authors  consider  it  as  a  carci- 
noma of  the  chorion  that  seems  to  in- 
volve mainly  the  ectodermal  and  syncitial 
layers.  It  is  composed  of  polymorphous 
and  giant  epithelial  cells  imbedded  in 
connective  tissue. 

It  more  often  originates  after  labor  or 
35 
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interrupted  pregnancy,  either  uterine  or 
extra-uterine,  or  after  the  expulsion  of 
an  hydatidiform  mole. 

It  is  characterized  by  extreme  malig- 
nancy, rapidly  invading  the  uterine  walls 
and  broad  ligaments  and  producing  met- 
astatic deposits  in  distant  organs. 

Stmptojis. — The  symptoms  are  abun- 
dant, repeated  haemorrhages,  offensive 
discharges,  and  rapid  enlargement  of  the 
uterus.  When  occurring  near  a  labor  or 
abortion,  the  uterus  seems  to  remain  en- 
larged, and  a  curettage  to  remove  the 
supposed  remains  of  the  placenta  pro- 
duces only  temporary  relief. 

Treatment. — The  treatment  consists 
in  an  early  hysterectomy,  the  rapid  de- 
velopment leaving  no  time  for  hesitation 
or  delay.  If  the  raterus  is  not  much  en- 
larged, it  may  be  removed  by  vaginal 
section;  but,  if  much  enlarged  and  soft- 
ened, by  the  abdominal  method. 

Sarcoma  of  the  Uterus. — Sarcoma  of 
the  uterus  occurs  as  a  papillary  or  poly- 
poid growth  on  the  cervix,  as  a  diffuse 
growth  on  the  endometrium,  and  as  an 
interstitial  tumor. 

The  disease  is  very  rare,  and  may  occur 
at  any  age. 

Sarcoma  of  the  cervix  contains 
round  and  spindle  cells.  It  is  soft  and 
usually  papillary  in  structure,  and  pro- 
jects in  polypoid  masses  from  the  vaginal 
portion  until  it  fills  the  vagina  and  exerts 
pressure  on  the  rectum  and  bladder.  It 
spreads  into  the  cervix  and  uterine  cav- 
ity and  into  the  connective  tissue  and 
peritoneum  about  the  cervix. 

Sym,ptoms  and  Diagnosis. — The  symp- 
toms are  abundant  haemorrhage  and  irri- 
tating and  offensive  discharges.  Reten- 
tion of  urine,  difficult  defecation,  and  ex- 
pulsion of  dark-colored,  offensive  masses 
from  the  cervix  soon  become  noticeable. 
Ant-emia  and  cachexia  develop  sooner  or 
later,    pelvic    neuralgic    and    peritoneal 


j  pains  supervene,  and  finally  death  ensues 
from  exhaustion  or  peritonitis. 

The  diagnosis  is  made  by  the  micro- 
scope, although  youth  of  the  patient, 
the  predominance  of  early  hemorrhage, 
and  the  abundance  of  dark,  soft,  poly- 
poid masses  hanging  from  the  cervix  in- 
dicate the  nature  of  the  disease.  The 
hydatid  mole  does  not  break  down  or 
bleed  as  easily,  and  can  be  braced  into 
the  uterine  cavity. 

Sarcoma  of  the  endometrium  be- 
longs to  the  round-cell  variety.  It  is 
usually  a  diffuse  papillary  growth,  and 
fills  the  uterine  cavity  with  a  soft,  brain- 
like substance  that  may  project  into  the 
vagina.  The  uterine  walls  become  in- 
filtrated, and  finally  the  surrounding 
organs  also. 

The  symptoms  are  watery  discharges, 
and  later  profuse  hsmorrhage,  becoming 
offensive  and  mixed  with  pus.  Anaemia, 
septicemia,  and  pelvic  pains  become 
prominent. 

The  diagnosis  may  sometimes  be  made 
from  the  abundance  of  the  hsemorrhage, 
character  of  the  tissue  that  can  be 
scooped  out  of  the  uterus,  the  uterine 
enlargement,  and  the  general  symptoms 
of  malignant  disease,  although  the  tissiie 
should  be  examined  under  the  micro- 
scope. 

Interstitial  sarcoma  resembles  in- 
tramural myoma  in  appearance,  and  con- 
sists of  round  and  spindle  cells,  largely 
of  the  latter.  It  may  occur  as  circum- 
scribed nodules  or  as  a  diffuse  growth 
of  spindle  cells.  The  submucous  tumors 
sometimes  become  polypoid.  Some  are 
supposed  to  have  been  myoma  that  have 
undergone  sarcomatous  degeneration. 
Rarely  they  originate  in  the  cervix. 

Sympfoms. — The  symptoms  are  similar 
to  those  of  myoma  uteri,  but  they  grow 
more  rapidly  and  are  attended  later  by 
offensive  discharges.   Earlv  menorrhagia 
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is  apt  to  be  less  prominent  than  those 
from  niyomas.  Pain  and  the  general 
symptoms  of  malignancy  are  late  in  ap- 
pearing. 

Diagnosis.  —  The  diagnosis  is  based 
upon  its  variation  from  myoma,  on  the 
one  hand,  and  carcinoma  or  sarcoma  of 
the  endometrium,  on  the  other.  It  grows 
faster  than  myoma,  but  does  not  become 
very  large  before  it  causes  symptoms  of 
malignancy.  However,  it  enlarges  the 
uterus  more  than  carcinoma  or  sarcoma 
of  the  endometrium  before  causing  pain, 
cachexia,  offensive  discharges,  etc. 


Personal  analysis  of  2649  consecutive 
cases  of  primary  uterine  neoplasms  dis- 
covered only  2  sarcomas,  and  in  Gault's 
analysis  of  4115  uterine  neoplasms  were 
only  8.  W.  Roger  Williams  (Brit.  Gyn. 
Jour.,  May,  '97). 

The  treatment  of  all  forms  of  sarcoma 
is  hysterectomy  according  to  methods 
described  for  carcinoma  and  myoma. 
Owing  to  the  tendency  to  spread  by  way 
of  the  circulation  to  distant  structures, 
the  operation  should  be  early  and  radical. 

Henry  T.  Btford, 

Chicago. 
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VAGINA  AND  VULVA,  DISEASES 
OF. 

Diseases  of  the  Vagina. 

It  is  not  strange  that  an  organ  which 
is  subject  to  excessive  use  and  abuse  as 
the  vagina  should  be  so  susceptible  to 
disease  and  injury.  This  organ  is  an 
essential  part  of  the  parturient  canal; 
sexual  passion,  in  love  or  licentiousness, 
is  concentrated  upon  it;  and  its  relation 
to  the  other  pelvic  organs  is  so  intimate 
that  it  is  quite  certain  to  bear  a  larger 
nr  smaller  share  of  the  ills  which  they 
experience. 

Vaginitis. 

The  inflammatory  affections  of  the 
vagina  may  be  divided  into  the  (1)  trau- 
matic and  (2)  infectious. 

Traumatic  Vaginitis. 

Symptoms. — Pain,  swelling,  local  ele- 
vation of  temperature  and  congestion  are 
distinguishing  symptoms.  Even  moder- 
ate pressure,  the  introduction  of  a  specu- 
lum, or  violence  of  any  kind  may  cause 
great  pain  and  more  or  less  bleeding. 
The  acute  symptoms  are  usually  of  short 
duration,  and  may  disappear  in  a  few 
days  with  judicious  treatment.  An  in- 
flanimatinn  in  such  vascular  tissue  as  the 


vagina  is  easily  excited,  and  its  abundant 
lymphatic  supply  and  large  absorbent 
surface  demand  that  the  conditions  be 
kept  as  aseptic  as  possible.  Especially  in 
those  cases  in  which  there  is  suppura- 
tion or  sloughing  should  one  remember 
the  possibility  of  converting  the  case 
from  one  of  simple  inflammation  to  one 
with  infectious  and  constitutional  ele- 
ments. 

Etiology. — This,  like  the  kindred  vul- 
var disease,  may  be  accidental  or  inten- 
tional. The  former,  as  in  the  vulvar 
disease,  may  arise  from  violent  and 
brutal  coitus,  from  the  thrust  of  sticks 
or  other  substances  of  wood  or  metal, 
from  violent  and  unskillful  attempts  to 
produce  abortion,  from  prolonged  or 
complicated  parturition,  and  from  the 
caustic  efTect  of  heat  and  chemicals. 

The  infectious  variety  may  proceed 
from  wounds  inflicted  by  the  surgeon 
{e.g.,  those  which  arc  made  to  facilitate 
delivery),  from  strangulation  of  tissues 
which  have  been  too  tightly  ligated  in 
the  repair  of  vaginal  injuries,  or  from 
the  actual  or  potential  cautery. 

V\ilvo-va{rinitis  in  the  younf;  girl  may 
1)0  divided  into  simple  and  gonorrhoea!. 
Simple  catarrhnl   VHginiti"  is  due.  in   a 
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large  majority  of  eases,  to  lack  of  clean- 
liness,   and    subsides    when    the    proper 
treatment     is     instituted.      Gonorrhceal 
vulvo-vaginitis  in  young  children  is  more 
common    than    is    generally    supposed. 
While  more  frequently  met  with  amid 
unliygienic  surroundings  in  large  cities, 
it  is  by  no  means  a  rarity  in  the  less 
thickly    settled    districts.     Gonorrhceal 
disease  is  more  frequent  below  the  age 
of  six;    it  is  more  common  in  girls  than 
in  boys.     Specific  vulvo-vaginitis  in  the 
large    majority    of    cases    arises    from 
actual  contact  of  the  patient  with  some 
infected    person.     A    study    of    the    re- 
ported epidemics,  however,  shows  that 
the    disease    may    be    spread    by    other 
means,  sucli  as  a  common  bath,  towels, 
bed-linen,    etc.      The    ordinary    staining 
methods  will  prove  satisfactory  in  mak- 
ing a  differential  diagnosis  between  spe- 
cific and  other  forms  of  vulvo-vaginitis. 
The    parts    affected    in    their    order    of 
frequency  are  the  labia,  urethra,  vagina, 
and    cervix;     the    vagina    is    more    fre- 
quently affected  in  the  child  than  in  the 
adult,  owing  to  the  character  of  its  epi- 
thelium.   The  tubes,  ovaries,  and  perito- 
neum may  be  involved  in  the  patholog- 
ical process.     It  is  not  improbable  that 
certain   diseases   of    adult   life   may   be 
ascribed  to  gonorrhceal  infection  in  in- 
fancy.    Purulent  ophthalmia  and  rheu- 
matism are  quite  frequent  complications. 
The     strictest    prophylaxis     should     be 
observed  in  order  to  avoid  the  former. 
The  treatment  of  specific  vulvo-vaginitis 
must  be  energetic  to  be  of   any  avail. 
Under    certain    conditions    the    vaginal 
orifice  should  be  widely  dilated  and  the 
vaginal     pus-cavity     properly     drained. 
Peterson  (Amer.  Medicine,  Jan.  11,1902). 
Treatment. — Simple  measures  of  treat- 
ment   are    always    the    most    effective. 
Gentleness  of  manipulation  will  be  help- 
ful; harshness  will  prolong  the  unfavor- 
able   conditions.      Douches    with    hot 
saline  solution  or  weak  solution  of  lead 
and    opium    (U.    S.    P.)    will    serve   the 
double  purpose  of  cleanliness  and  reliev- 
ing pain.    The  douches  may  be  repeated 
twice  daily  and  in  the  interval  a  pad  of 
absorbent  cotton  may  be  secured  against 


the  vulva  and  kept  moist  with  the  lead- 
and-opium  wash.  The  bowels  must  be 
kept  open  with  salines  or  any  approved 
mild  cathartic.  Eest  in  bed  will  hasten 
the  termination  of  the  inflammatory 
process. 

When  extensive  ulceration  is  known 
to  exist  in  the  vagina,  the  case  should 
be  examined  from  time  to  time  until 
the  ulcers  have  healed,  so  that  the  exact 
condition  can  be  determined  and  the 
proper  steps  taken,  if  necessary,  to  pre- 
vent stenosis.  When  caustics  are  to  be 
used  in  the  vagina,  the  healthy  portion 
of  the  mucous  membrane  should  be  pro- 
tected by  vaselin,  only  cauterizing  that 
portion  which  is  absolutely  in  need  of 
it.  AVhen  a  tumor  has  been  removed 
from  the  vagina,  or  other  operation  done, 
where  a  section  has  been  removed,  the 
case  should  be  examined  after  healing 
is  complete,  to  ascertain  the  condition 
and  extent  of  the  cicatricial  tissue. 
Lacerations  of  the  vagina  occurring  dur- 
ing labor  should  be  closed  immediately, 
if  possible.  F.  D.  Thompson  (Hot  Springs 
Med.  Jour.,  Jan.  15,  '96). 

Infectious  Vaginitis. 

If  the  inflammatory  condition  has  an 
infectious  origin,  the  causes  may  be 
varied  and  distinct.  There  are  few 
germs  or  microbes  which  normally  find 
their  habitat  in  the  vagina.  An  acid 
mucus,  the  normal  secretion  of  its  mu- 
cous membrane,  acts  as  an  effectual  anti- 
septic barrier,  in  many  cases,  to  the  at- 
tacks of  microbes;  otherwise  the  mor- 
bidity of  this  organ  would  be  even  much 
greater  than  it  is.  The  following  varie- 
ties of  infectious  vaginitis  are  well  recog- 
nized:— 

r  Gonorrhreal. 

1.  Venereal   <^  Chancroidal. 

1^  Syphilitic. 

2.  Tuberculous. 

3.  Diphtheritic. 

4.  Puerperal. 

5.  Eczematous. 

This  classification,  it  will  be  observed, 
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is  not  very  dissimilar  to  that  hereinafter 
suggested  for  infections  vnlvitis. 

Venereal  Vaginitis. 

Symptoms  and  Etiology. — Gononhoeal 
infection  of  the  vagina  has  been  care- 
fully investigated  since  Xoggerath  pub- 
lished his  epoch-making  paper  in  1869, 
and  the  subsequent  discovery,  by  Neis- 
ser,  of  the  gonococcus.  The  infection  is 
seldom  limited  to  the  vagina,  the  dis- 
turbance being  shared  by  the  vulva  and 
uterus,  and  not  infrequently  by  the  uter- 
ine appendages  and  the  peritoneum.  It 
may  be  acute  or  chronic,  and  repeated 
acute  attacks  are  not  unusual.  The 
symptoms  may  begin  within  twenty-four 
hours  of  the  reception  of  the  infectious 
material,  or  they  may  be  deferred  for 
five  or  six  days.  The  disease  is  usually 
the  result  of  coitus,  but  it  is  sometimes 
due  to  soiled  towels,  instruments,  or 
fingers.  Xo  age  is  exempt  from  it,  but 
it  is  most  common  with  women  from 
twenty  to  thirty  years  of  age,  when  the 
tissues  have  their  greatest  activity  and 
vitality.  It  rapidly  spreads  from  the 
point  of  infection  to  the  contiguous  epi- 
thelium, imtil  the  entire  vagina  may  be 
involved.  There  may  be  infiltration  of 
the  subepithelial  structures,  but  the  epi- 
thelium and  the  superficial  vessels  are 
chiefly  involved.  Congestion,  pain,  and 
swelling  are  noteworthy,  but  there  may 
be  little  constitutional  disturbance.  The 
mucous  membrane  is  dry  for  two  or  three 
days  and  Ideeds  readily;  then  there  is  a 
purulent  discharge  for  several  daj's  and 
the  severe  symptoms  gradually  subside. 

Treatment. — Rest  in  bed  and  alkaline 
diuretics,  as: — 

IJ   Soda;  benzoat.,  o  drachm.s. 
Fl.  ext.  buchu,  4  drachms. 
Tinct.  hyoscyami,  ■")  dratliins. 
A(|.   gaultheriio,   ad  4  ounces. 
M.     'Sig. :  Teaspooiiful  in  water  after 
meals. 


Saline  cathartics  (Congress  water, 
Ilunyadi,  or  Rubinat,  a  glass  before 
breakfast)  are  also  indicated. 

Local  applications  are  very  painful, 
and  should  be  deferred  until  the  dis- 
charge begins  to  flow.  A  well-lubricated 
speculum  should  then  be  carefully  intro- 
duced into  the  vagina  and  opened  as 
freely  as  the  painful  condition  will  per- 
mit. The  entire  mucous  membrane  may 
then  be  gently  swabbed  with  a  10-per- 
cent, solution  of  nitrate  of  silver  or  a 
2-per-cent.  solution  of  protargol.  This 
should  be  repeated  daily  as  long  as  the 
discharge  persists.  Excessive  or  meddle- 
some treatment  will  intensify  the  symp- 
toms, and  it  is  better  to  wait  for  the  sub- 
sidence of  the  acute  stage  than  be  over- 
zealous  and  inflict  great  pain.  It  is 
hardly  necessary  to  say  that  the  instru- 
ments and  the  hands  of  the  physician 
must  be  rigorously  cleansed  after  treat- 
ing such  a  case.  Chancroidal  and  syph- 
ilitic vaginitis  usually  mean  the  charac- 
teristic sores  or  ulcers  upon  the  vaginal 
mucous  membrane.  It  may  be  difficult 
to  diff'erentiate  them,  as  there  may  be 
only  a  mucous  patch  or  superficial  ulcer, 
which  will  often  be  found  near  the  en- 
trance of  the  vagina.  Whether  the  dis- 
ease is  local  or  constitutional  will  usually 
be  determined  by  other  symptoms. 
Nothing  better  can  be  suggested  than 
cleanliness  and  the  use  of  nitrate-of-sil- 
ver  solution  for  the  healing  of  these 
sores,  but  the  walls  of  the  vagina  can 
be  kept  apart  with  a  tampon  of  cotton- 
wool moistened  with  a  2-per-cent.  solu- 
tion of  ichthyol  in  glycerin.  Pouches 
with  hot  creolin  solution  (1  or  2  per 
cent.)  may  also  lie  used  morning  and 
evening. 

Protnrgol  rccoiiimondcd  as  a  local  rem- 
edy for  vulvo-vnginitis  in  children.  The 
strength  of  solution  indicated  depends  on 
the  degree  of  inllaniniation  and  other  cir- 
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cumstances,  but  2  per  cent,  in  gonorrhoea! 
cases  and  1  per  cent,  in  others  represent 
good  guides  as  to  dilution.  For  very  sen- 
sitive mucous  membranes  a  weaker  solu- 
tion may  be  necessary.  The  pus  is  first 
wiped  from  the  orifice  of  the  vagina, 
which  is  then  gently  syringed  with  a 
5-per-cent.  solution  of  sodium  bicarbonate 
until  no  more  pus  can  be  washed  out. 
From  Vs  to  I  ounce  of  the  protargol  so- 
lution is  then  introduced  by  means  of  a 
syringe  and  soft-rubber  catheter,  and  is 
retained  in  the  vagina  about  five  min- 
utes. This  process  is  repeated  from 
three  to  five  times  daily.  H.  B.  Sheffield 
(N.  Y.  Med.  Jour.,  Ixxii,  p.   189,  1000). 

Tuberculous  Vaginitis. 

Symptoms. — The  character  of  the  dis- 
ease is  that  which  is  peculiar  to  miliary 
tubercle  upon  mucous  membranes  in 
general,  the  tubercle  being  a  localized 
lenticular  mass  varying  in  size  from  a 
pin's  head  to  a  pea,  slightly  raised  above 
the  surface,  grayish  in  color,  quickly 
breaking  down  and  forming  a  ragged 
ulcer  with  infiltrated  walls,  neighboring 
ulcers  frequently  coalescing  and  showing 
slight  tendency  to  heal.  There  may  be 
only  a  small  number  of  tubercles  or  the 
vagina  may  be  studded  with  them.  They 
are  painful  to  the  touch,  secrete  a  sani- 
ous  discharge,  which  excoriates  tissues 
with  which  it  is  brought  in  contact,  and 
should  be  differentiated  from  the  ulcer- 
ative lesions  of  venereal  vaginitis.  Acute 
local  symptoms  are  usually  wanting. 
The  many  avenues  for  transmission  of 
the  tubercle  bacillus  from  the  vagina  to 
other  parts  must  not  be  forgotten,  nor 
tlie  ease  with  which  general  infection 
may  follow  the  local  one  in  the  vagina. 

Etiology. — This  is  one  of  the  rarest 
forms  of  tubercular  disease,  but  its 
existence  is  affirmed  by  competent  au- 
thority. It  is  rarely  an  isolated  process, 
being  usually  an  element  in  dissemi- 
nated tubercular  infection.     It  mav  be 


communicated  during  coitu.5  from  a 
tuberculous  ulceration  of  the  penis. 

Treatment. — The  treatment  must  be 
both  constitutional  and  local,  the  former 
embracing  such  means  as  are  usually  ad- 
ministered in  tuberculosis,  iron,  oxygen, 
creasote,  codliver-oil,  alcohol,  and  an 
abundance  of  nourishing  food;  the  lat- 
ter consisting  in  cleanliness,  creolin 
douches  (1  or  2  per  cent.)  twice  daily, 
and  local  applications  of  a  10-per-cent. 
solution  of  nitrate  of  silver  or  of  the 
mineral  acids  in  moderate  strength.  The 
object  of  the  local  applications,  it  must 
be  remembered,  is  to  stimulate  the  tis- 
sues to  healthy  activity,  and  to  prevent 
spreading  of  the  ulcerative  process,  not 
to  cauterize  the  tissues. 

Diphtheritic  Vaginitis. 

Symptoms  and  Etiology. — This  condi- 
tion implies  the  deposit  of  an  exudate 
and  the  formation  of  a  fibrinous  false 
mernbrane,  as  in  the  similar  process 
upon  a  mucoits  membrane  in  any 
other  part  of  the  body.  This  membrane 
is  a  grayish,  sloughy  formation  similar 
to  that  which  is  so  frequently  seen  in  the 
pharynx.  Its  development  is  attended 
with  the  usual  symptoms  of  acute  inflam- 
mation, and  forcible  treatment  of  it  will 
be  attended  with  pain  and  hemorrhage. 
It  may  occur  either  in  children  or  in 
adults.  It  has  been  observed  in  connec- 
tion Avith  pharyngeal  diphtheria,  with 
the  eruptive  fevers,  and  with  puerperal 
septica'mia.  It  is  a  symptom  of  grave 
importance  whatever  its  associations 
may  be,  for  it  indicates  a  septic  condi- 
tion which  is  usually  profound  and  gen- 
eral. 

Treatment. — The  constitutional  treat- 
ment must  lie  .that  of  the  disease  of 
which  the  vaginitis  forms  but  a  part.  It 
must  be  supporting  and  tonic,  and  may 
include    iron    in    an    assimilable    form 
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(Bland's  pills,  the  peptomanganate, 
tincture  of  the  chloride,  etc.),  strych- 
nine, quinine  (the  elixir  of  iron,  quinine, 
and  strychnine  is  a  useful  combination), 
milk,  and  nourishing  broths.  Alcohol 
(whisky,  port,  sherry,  or  champagne)  is 
usually  indicated,  both  for  its  stimu- 
lating and  its  antiseptic  effects.  The 
value  of  alcohol  in  these  depressing, 
toxic  conditions  can  hardly  be  overesti- 
mated. For  local  treatment  little  should 
be  attempted  beyond  perfect  cleanliness. 
When  the  membrane  begins  to  disin- 
tegrate or  exfoliate,  it  should  be  gently 
removed  with  dressing-forceps,  and  hot 
antiseptic  douches  (creolin,  2  per  cent., 
at  a  temperature  of  about  100°  F.) 
should  be  given  twice  daily  as  the  con- 
ditions warrant. 

Puerperal  Vaginitis. 

Symptoms  and  Etiology. — This  condi- 
tion, which  forms  a  part  of  the  diseased 
puerperal  condition  formerly  known  as 
jnierperal  fever,  may  include  the  condi- 
tion which  has  previously  been  described, 
though  puerperal  vaginitis  is  not  neces- 
sarily— indeed,  is  not  usually — diphthe- 
ritic. 

It  may  occur  to  puerperal  women  of 
any  age  or  social  grade,  to  rich  or  poor. 
In  surroundings  which  are  manifestly 
dirty  and  with  doctors  or  midwivcs  who 
are  plainly  careless  or  neglectful  it  is 
mo.st  frequently  encountered,  but  it 
sometimes  occurs  when  the  precautions 
on  the  part  of  doctor  and  nurse  have 
been  most  rigid  and  complete. 

The  infecting  material  may  be  re- 
ceived in  the  vagina  itself  or  in  the  vulva 
or  uterus,  the  infection  extending  to  the 
vagina.  It  may  be  tlie  streptococcus  or 
the  mixed  streptococcus  and  staphylo- 
coccus, or  organisms  of  lower  virulence. 
The  local  vaginal  symptoms  may  not  be 
acute,  for  the  disease  is  seldom  limited 
to  the  vagina,  or  tliere  may  be  tlie  symp- 


toms of  an  ordinary  infectious  vaginitis 
which  have  been  noted  in  the  foregoing 
pages. 

Treatment. — The  treatment  is  such  as 
would  be  appropriate  with  diphtheritic 
vaginitis,  and  need  not  be  repeated. 
Cleanliness  and  antiseptic  douches  are 
the  chief  measures  for  reliance.  Apart 
from  these,  the  vitality  of  the  patient 
will  determine  whether  the  progress  of 
the  disease  and  its  outcome  will  be  favor- 
able or  unfavorable. 

Eczematous  Vaginitis. 

Symptoms. — It  runs  no  well-defined 
course,  its  most  noteworthy  symptom 
being  an  acrid  watery  discharge,  which 
excoriates  the  skin  of  the  external  geni- 
tals, causing  great  distress  and  annoy- 
ance from  persistent  itching.  The  itch- 
ing may  extend  to  the  vulva  and  peri- 
neum; the  vaginal  mucous  membrane 
may  be  swollen,  sensitive,  and  congested, 
and  attempts  to  relieve  it  by  friction 
often  intensify  the  irritation.  Constant 
rubbing  will  sometimes  produce  great 
annoyance  from  the  provoking  of  sexual 
feeling,  and  this  is  the  more  regrettable 
because  of  its  inappropriateness  in  those 
who  are  of  mature  or  advanced  years. 

The  discharge  and  irritation  may  ex- 
tend to  the  mucous  membrane  of  the 
uterine  canal,  in  which  case  the  treat- 
ment must  include  that  organ. 

Etiology. — Eczematous  vaginitis  rarely 
occurs  except  in  women  who  have  passed 
the  menopause.  It  has  often  been  de- 
scribed under  the  nomenclature  of  senile 
vaginitis.  It  is  almost  invariably  asso- 
ciated with  eczema  of  the  vulva,  which 
is  hereinafter  considered. 

Tlie  cause,  so  far  as  I  can  ascertain, 
has  not  yet  been  detected,  though  it  is 
probably  a  vegetable  germ.  In  my  ex- 
perience it  is  quite  a  common  disease 
and  has   been   observed   tlie   more   fre- 
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qiiently  among  those  who  are  not  over- 
particular in  their  personal  habits. 

Treatment. — Treatment  should  consist 
in  careful  cleansing  of  the  vagina  with 
10-per-cent.  solution  of  nitrate  of  silver 
applied  upon  a  swab  of  absorbent  cotton 
to  every  portion  of  the  viucous  membrane. 
An  ample  tampon  of  cotton-wool  moist- 
ened with  the  paste  of  glycerin  and  bis- 
muth (mentioned  in  connection  with  dis- 
eases of  the  vulva)  should  then  be  placed 
in  the  vagina,  the  relief  being  almost  al- 
ways definite  and  satisfactory.  The  ap- 
plications must  be  made  daily  until  the 
congestion  and  discharge  have  entirely 
ceased,  and  sedative  and  astringent 
douches  should  be  used  daily  before  the 
tampon  is  renewed.  In  case  the  consti- 
tutional symptoms  in  a  given  case  are 
severe  it  would,  of  course,  be  inappro- 
priate to  carry  out  the  local  treatment 
with  regularity.  Common  sense  must  be 
the  guide,  and,  if  the  disturbances  caused 
by  local  interference  were  likely  to  be 
greater  than  the  advantages  to  be  gained, 
the  former  should  stand  aside  for  the 
time. 

Leucorrhoea. 

There  is  scarcely  any  morbid  condi- 
tion from  which  women  suffer  which  is 
more  common  than  leucorrhoea.  By  this 
term  is  meant  the  fluid  discharge,  more 
or  less  sticky,  more  or  less  purulent, 
milk-like  in  appearance,  variable  in 
quantity,  and  sometimes  offensive  in 
odor,  which  may  occur  at  any  age  and 
in  any  social  condition.  The  vaginal 
discharges  from  those  forms  of  inflam- 
mation which  have  been  described  are 
excluded.  The  condition  which  causes 
the  discharge  is  not  an  inflammatory  one, 
in  the  broadest  sense  of  the  term,  but 
an  irritative  one,  in  which  there  is  excess 
of  secretion  from  the  vaginal  epithelium, 
and  probably  transudation  of  serum  and 
corpuscles     from     the     vaginal     blood- 


vessels, at  least  in  some  cases.  The  dis- 
charge is  the  more  profuse  as  the  tension 
in  the  blood-current  is  increased:  there- 
fore just  before  and  just  after  the  men- 
strual flow. 

Symptoms.  —  While  it  must  be  ad- 
mitted that  leucorrhoea  is  a  symptom,  it 
is  also  the  direct  expression  of  a  diseased 
condition,  and  it  produces  a  variety  of 
unpleasant  results.  The  daily  discharge 
may  amount  to  several  ounces,  and  the 
removal  of  this  volume  of  fluid,  especially 
in  those  who  are  already  debilitated,  may 
add  materially  to  the  existing  condition 
of  weakness.  It  may  also  produce  an 
intense  irritation  of  the  skin  which  it 
soils,  causing  itching  and  pain,  which 
may  become  almost  unbearable. 

Etiology. — Among  its  many  causes 
may  be  mentioned:  1.  Conditions  in 
which  the  freedom  of  the  pelvic  circula- 
tion is  impaired;  e.g.,  pregnancy,  new 
growths,  and  inflammatory  conditions 
within  the  pelvis.  3.  A  relaxed  and  ca- 
tarrhal condition  of  the  mucous  mem- 
branes in  general;  e.g.,  ansemia,  fatigue, 
and  the  catarrhal  diathesis.  3.  Excessive 
function;    e.g.,  frequent  coitus. 

Treatment.  —  The  treatment  consists 
first  in  cleanliness,  the  discharge  being 
received  upon  absorbent-cotton  pads  as 
soon  as  voided;  next  in  relieving,  as  far 
as  possible,  the  conditions  which  have 
caused  it;  and,  finally,  in  the  use  of 
astringent  douches,  such  as  have  fre- 
quently been  referred  to,  to  remove,  as 
far  as  possible,  the  local  conditions  which 
favor  its  continuance. 

The  vaginal  secretion  having  an  acid 
reaction  led  to  the  conclusion  that  this 
acid  possessed  bactericidal  properties; 
experiments  showed  that  profuse  and 
foetid  leucorrhoea  under  irrigation  with  a 
3-per-cent.  solution  of  lactic  acid  disap- 
peared in  a  very  short  time.  Sneguireflf 
(Miinchener  med.  Woch.,  S.  66,  1900). 

Except   in   a   few    instances,   such   as 
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specific  and  septic  infections,  leucorrhoea 
is  almost  always  secondary. 

Speaking  broadly,  the  discharge  can 
have  its  origin  in  one  of  three  places: 
(1)  the  vagina,  (2)  the  cervix,  and  (3) 
the  endometrium  of  the  body  of  tlie 
uterus. 

When  a  patient  presents  herself  com- 
plaining of  leucorrhoea,  the  first  thing  to 
do  is  to  determine  the  cause,  if  possible. 
Any  local  treatment  would  be  worse  than 
useless,  unless  the  source  of  the  trouble 
be  removed  at  the  same  time. 

It  has  been  personal  custom  to  treat 
by  the  use  of  tonics  for  the  general 
health,  astringent  douches  of  alum  and 
zinc  sulphate,  and  the  occasional  use  of  a 
solution  of  silver  nitrate,  10-20  grains  to 
1  ounce.  This  latter  is  applied  by  insert- 
ing a  cylindrical  speculum,  filling  it  full 
of  the  solution,  and  then  slowly  with- 
drawing the  instrument,  thus  making 
sure  that  tlie  solution  reaches  every  part 
of  the  vaginal  wall.  This  is  more  satis- 
factory than  the  use  of  a  swab.  This 
treatment,  combined  with  douches  of 
corrosive  sublimate  1  to  4000,  is  the  one 
which,  in  gonorrhoea,  has  given  perfect 
results. 

Cervical  leucorrhoea,  always  excluding 
a  gonorrhoeal  infection,  is  usually  due  to 
a  catarrhal  inflammation  of  the  cervical 
endometrium,  usually  secondary  to  some 
other  condition.  The  discharge  here  is 
very  thick  and  copious.  It  is  often  ac- 
companied by  erosions  of  the  cervix. 
This  erosion,  when  not  due  to  laceration, 
is  produced  by  swelling  and  prolapse  of 
the  cersical  endometrium.  When  such 
an  endometritis  exists,  it  usually  in- 
volves the  corporeal  endometrium  as  well, 
so  that  the  condition  may  often  be  cured 
entirely,  or  at  least  form  a  much  better 
foundation  for  satisfactory  after-treat- 
ment, by  a  thorough  curettement.  Non- 
operative  treatment  consists  in  hot  as- 
tringent douches,  painting  the  vaginal 
vault  with  Churchill's  tincture  of  iodine, 
and  the  use  of  boroglyceride  tampons 
three  times  a  week,  the  whole  combined 
with  a  general  tonic  treatment.  Tonics 
are  generally  indicated.  The  only  pre- 
caution taken  is  not  to  prescribe  iron  in 
cases  where  there  is  a  tendency  to  uter- 
ine hemorrhage. 


When  this  treatment  has  not  the  de- 
sired effect,  protargol  bougies  may  be 
used. 

Leucorrhoea  from  the  uterine  body  is 
nearly  always  associated  with  an  endo- 
metritis. The  treatment  should  be 
curettement  to  remove  the  hypertrophied 
masses;  then  tonic  treatment  with  intra- 
uterine medication  of  one  of  the  new 
silver  salts  in  the  form  of  bougies.  Bar- 
ton Cooke  Hirst  (Ther.  Gaz.,  Oct.  15, 
1900). 

Atrophy  of  the  Vagina. 

This  condition  is  the  natural  result  of 
age  and  the  decay  of  function;  it  is  a 
diseased  condition  when  it  occurs  prema- 
turely, or  as  the  result  of  other  diseased 
conditions.  It  occurs  after  the  removal 
of  the  ovaries  and  the  premature  pro- 
duction of  the  menopause;  sometimes 
in  connection  with  excessive  obesity  and 
wasting  diseases,  which  cause  atrophy  of 
all  the  genital  organs.  The  lumen  of  the 
vagina,  under  these  conditions,  is  con- 
tracted, the  mucous  membrane  is  pale, 
and  it  fails  to  respond  to  those  stimuli 
to  which  the  healthy  mucous  membrane 
ordinarily  reacts.  In  a  word,  its  vitality 
as  a  functionating  organ  is  practically 
abolished.  No  particular  treatment  is 
indicated,  its  work  as  an  organ  being  ac- 
complished. 

Hypertrophy  of  the  Vagina. 

Excessive  use,  as  in  all  organs  of  the 
body,  will  cause  hypertrophy  of  the 
vagina.  Its  walls  may  merely  be  thick- 
ened or  they  may  be  disposed  in  folds 
and  ridges.  It  may  be  due  to  excessive 
child-bearing,  excessive  coitus,  or  to  an 
accumulation  of  fat  and  connective  tis- 
sue, which  is  part  of  a  general  process. 
If  it  is  unattended  by  prolapse,  it  may 
give  rise  to  no  disagreeable  symjitoms, 
and  consequently  rails  for  no  particular 
treatment. 

Prolapse  of  the  Vagina. 

This  condition  of  the  vagina  may  exist 
without  hypertrophy,  but  is  usually  asso- 
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ciated  with  it.  Either  the  anterior  or  the 
posterior  wall  or  both  may  be  prolapsed. 
The  conditions  which  cause  hypertrophy 
are  also  in  most  cases  the  cause  of  pro- 
lapse. 

Treatment. — The  treatment  may  be 
palliative  or  radical.  The  former  con- 
sists in  the  use  of  pessaries,  electricity, 
or  astringent  substances  to  contract  the 
redundant  tissues.  Though  this  may  be 
effective  for  the  time,  the  moment  the 
treatment  is  discontinued  the  unfavor- 
able conditions  will  recur.  Hence  rad- 
ical surgical  measures  are  to  be  recom- 
mended as  preferable.  Such  measures 
consist  in  the  removal  of  superfluous  tis- 
sue and  the  restoration  of  the  vagina 
to  its  normal  condition.  Various  opera- 
tions have  been  suggested  for  this  pur- 
pose, but  I  shall  describe  only  those 
which  have  been  of  greatest  service  in 
my  own  experience.  For  prolapse  of  the 
posterior  wall  the  simplest  operation  and 
the  one  which  will  be  applicable  to  the 
greatest  number  of  cases  is  that  which 
was  devised  by  Hegar.  It  consists,  in 
brief,  in  the  removal  of  a  triangular  or 
nearly  triangular  strip  of  the  vaginal 
mucous  membrane,  the  apex  of  the  tri- 
angle being  near  the  os  uteri  and  the 
base  at  the  introitus  vagina.  The  size 
of  this  triangle  must  be  regulated  by  the 
degree  of  prolapse  and  the  width  of  the 
vaginal  wall.  By  depressing  the  vaginal 
wall  in  its  middle  line  with  a  sound  and 
drawing  the  mucous  membrane  over  it 
on  either  side  until  the  necessary  amount 
of  slack  has  been  taken  up,  the  sides  of 
the  triangle  may  be  determined.  Having 
outlined  the  sides  by  incision  with  a 
scalpel  uniting  them  as  near  the  os  uteri 
as  the  redundancy  of  the  tissue  demands, 
grasp  the  tissue  at  the  apex  and  dissect 
downward  as  rapidly  as  possible,  remov- 
ing as  little  of  the  submucous  tissue  as 
is  convenient,  and  remembering  that  the 


rectum  lies  immediately  under  the  va- 
gina, and  that  it  is  very  undesirable  to 
enter  it.  The  haemorrhage  is  sometimes 
very  profuse,  but  it  can  generally  be 
checked  by  pressure  with  gauze  pads. 
The  junction  of  the  mucous  membrane 
of  the  vagina  with  the  skin  of  the  per- 
ineum may  form  the  base-line  of  the 
triangle,  the  tissue  being  removed  to  this 
junction.  The  wound  may  then  be  irri- 
gated with  hot  saline  solution,  and  then 
covered  with  a  very  hot  gauze  pad  or 
sterilized  towel  until  the  sutures  are 
ready  for  insertion.  Fine  aseptic  catgut 
(No.  1  or  No.  2)  may  be  used  and  a 
sharp-pointed  half-round  needle  an  inch 
and  a  half  or  two  inches  long.  The  su- 
tures may  be  interrupted  or  continuous, 
the  latter  being  introduced  the  more 
easily  and  quickly.  It  is  essential  that 
the  edges  of  the  wound  be  carefully  ap- 
proximated to  each  other.  The  denuded 
area  having  been  closed,  a  gap  in  the 
skin  of  the  perineum  will  remain  as  the 
result  of  bringing  the  ends  of  the  base- 
line together.  This  may  be  closed  with 
three  deep,  interrupted  sutures  which 
must  make  a  sufficiently  broad  sweep  in 
the  perineum  to  draw  forward  the  re- 
tracted muscular  tissue.  If  the  injury 
is  of  long  standing,  much  of  the  original 
muscular  tissue  of  the  perineum  will 
have  atrophied;  much  of  it  may  have 
entirely  disappeared.  It  will  therefore 
be  a  futile  task  to  attempt  to  recover  by 
dissection  that  which  does  not  exist,  or 
seldom  exists, — namely:  the  muscles  of 
the  perineum, — as  they  were  related  and 
disposed  prior  to  the  accident  which  tore 
them  apart,  exposed  them,  and  was  fol- 
lowed by  degenerative  changes.  The  en- 
tire wound  may  then  be  irrigated,  dried, 
and  covered  with  a  thin  film  of  iodoform 
collodion,  the  vagina  then  receiving  a 
light  dressing  of  iodoform  gauze,  while 
the  wound  is  protected  outwardly  by  ab- 
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sorbent  cotton  and  a  T-bandage.  Per- 
fect cleanliness  of  the  wound  for  the  suc- 
ceeding week,  the  patient  being  kept 
quietly  in  bed  upon  her  back,  with  legs 
tied  together,  will  favor  a  successful  re- 
sult. It  is  not  insisted  that  failure  will 
follow  less  rigoroxis  measures.  I  have 
found  that  the  extra  trouble  and  self- 
denial  on  the  part  of  the  patient  usuallj' 
paid.  Ten  days  or  two  weeks  in  bed 
will  usually  suffice.  Instead  of  catgut 
for  the  perineal  sutures  one  may  use 
worm-gut  or  silver  wire  with  good  satis- 
faction. They  cause  a  little  more  trouble 
in  introduction  and  require  removal 
when  the  wound  is  healed;  that  is,  in 
ten  days. 

For  prolapse  of  the  anterior  wall  a 
method  of  treatment  by  an  operation 
which  was  devised  by  me  several  years 
ago  is  suggested  (Annals  of  Gyn.  and 
Ped.,  vol.  iii,  p.  516,  '90).  It  is  assumed 
that  the  prolapse  of  the  vaginal  wall  is 
extensive,  an  elliptical  strip  of  mucous 
membrane  is  removed  from  the  long  axis 
of  the  vagina,  the  vaginal  wall  being 
depressed  with  a  sound  (as  in  Ilegar's 
operation  on  the  posterior  vaginal  wall) 
to  determine  the  extent  to  which  the  re- 
dundant tissue  is  to  be  removed.  Then 
anotiier  ellipse,  sufficiently  large,  is  re- 
moved at  right  angles  to  the  first,  the 
jilane  of  each  ellipse  cutting  that  of  the 
other  at  its  middle.  With  suitable  pre- 
cautions against  hcemorrhage,  the  edges 
of  each  quadrant  (or  half-ellipse)  in  the 
denuded  area  are  then  united  from  end 
to  centre  with  aseptic  catgut,  the  ends 
l)eing  carefully  tied  to  close  with  neat- 
ness the  central  portion  of  the  wound, 
which  may  siiow  a  tendency  to  gape. 
Iodine  collodion  is  tlicn  applied  to  the 
wound  and  iodoform-gauze  dressing  in 
the  vagina.  After  rest  in  bed  for  ten 
days    and    perfect    cleanliinss.    it    will 


usually  be  found  that  the  wounds  have 

healed  by  first  intention. 

Complete  removal  of  the  vagina  and 
uterus  for  those  extreme  cases  of  pro 
lapse  of  the  uterus  and  vagina  which 
resist  all  other  treatment,  including 
colporrhaphy.  The  stages  of  the  opera- 
tion are  as  follow:  1.  A  circular  incision 
is  carried  through  the  vagina  at  the  for- 
mer site  of  the  hymen,  about  V-  centi- 
metre behind  the  orifice  of  the  urethra 
in  front.  2.  A  vertical  incision  is  made 
in  the  posterior  vaginal  wall  up  to  the 
fold  of  peritoneum  forming  Douglas's 
pouch.  After  ascertaining  the  position 
of  the  rectum,  six  sutures  are  passed 
through  the  skin-margin  of  the  circular 
incision,  on  the  one  hand,  and  through 
the  peritoneum  of  Douglas's  pouch,  on 
the  other,  whereby  the  peritoneum  is 
firmly  joined  to  the  external  skin.  3. 
Anterior  colpotoniy  is  then  performed, 
the  bladder  and  urethra  are  separated 
from  the  vagina,  and  the  plica  peritonei 
anterior  opened  and  sutured  to  the  ante- 
rior part  of  the  incision,  whereby  tlie 
bladder  is  raised  and  pushed  forward.  4. 
The  lateral  wall  of  the  vagina  is  then 
raised  from  the  underlying  tissue  as  far 
as  the  cervix,  the  broad  ligament  is 
ligatured,  and  here  also  the  peritoneum 
is  sutured  to  the  lateral  part  of  the  cir- 
cular incision.  After  doing  this  on  both 
sides,  there  is  a  funnel-shaped  cavity 
where  the  uterus  and  vagina  former!  y 
were,  which  is  completely  covered  in  by 
peritoneum,  and  by  the  tension  of  the 
remains  of  the  ligaments  the  margins  of 
the  vulva  are  drawn  tightly  inward  and 
upward.  The  external  opening  of  this 
peritoneal  funnel  at  the  vulva  is  then 
closed  by  sutures,  which  draw  the  edges 
of  the  circular  incision  together,  and  the 
peritoneal  surfaces  in  contact  at  the 
sides.  This  operation  has  been  person- 
ally performed  in  ten  cases,  and  always 
with  most  satisfactory  results.  A  neces- 
sary condition  for  success  is  that  the 
vagina  be  excised  comjilotcly,  riglit  iiji 
to  the  hymen.  A.  Jfartin  (l?orl.  klin. 
Woch.,  Oct.  3,  10,  '08). 

Vaginismus. 

This  term  was  used  by  Sims,  Thoma.s, 
and  others  to  denote  an  excessive  degree 
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of  hypercestliesia,  together  with  spasm  of 
the  muscles  which  form  its  outer  wall 
and  which  render  any  contact  with  the 
vagina  annoying  or  even  positively  pain- 
ful. Hypersesthesia  of  the  vulva  or  of 
the  vagina  is  a  better  term,  as  this  is  the 
significant  condition.  The  trouble  may 
often  be  referred  to  the  sensitive  remains 
of  the  hymen,  which  may  not  bear  the 
slightest  pressure  or  even  suggestion  of 
pressure  without  exciting  painful  emo- 
tion and  spasm. 

Treatment. — The  induction  of  general 
anaesthesia,  dilatation  of  the  introitus 
vaginfe  and  excision  of  the  ring  of  tissue 
which  is  the  remnant  of  the  hymen  will 
usually  cure  the  trouble.  The  hemor- 
rhage attending  such  an  operation  may 
be  profuse,  and  it  is  always  desirable  to 
tie  all  bleeding  vessels  and  preclude  sub- 
sequent hemorrhage  by  the  pressure  of 
a  tampon  filling  the  entrance  of  the 
vagina. 

Fistulse  and  Tumors. 

Fistulaa  communicating  with  the  va- 
gina may  also  communicate  with  the 
bladder,  uterus,  ureter,  intestine,  rectum, 
or  pelvic  connective  tissue.  They  are 
most  frequently  the  result  of  a  prolonged 
and  difficult  labor,  but  they  may  also  re- 
sult from  sepsis  following  surgical  opera- 
tions and  from  inflammatory  disease  of 
the  pelvis  in  general.  Uretero-vaginal 
and  uretero-utero-vaginal  fistula  are 
rare;  so  also  is  uretero-vaginal  fistula, 
the  latter  following  rupture  of  the 
uterus.  Entero-vaginal  fistula  may  fol- 
low hysterectomy,  removal  of  the  ap- 
pendix, or  any  complicated  operation 
within  the  pelvis  in  which  the  intestine, 
including  the  rectum,  has  been  injured. 
This  form  of  injury  has  become  more 
frequent  since  the  removal  of  diseased 
structures  by  way  of  the  vagina  became 
an  approved  method  of  procedure. 

A  vaginal  fistula  means  the  passage  of 


urine,  feces,  or  pus  into  the  vagina  by 
way  of  a  canal  connecting  with  the  blad- 
der, intestine,  or  an  abscess  within  the 
pelvis.  It  is  a  very  distressing  condi- 
tion, and  the  problem  involved  is  to  ob- 
literate this  canal.  Such  a  problem  is 
usually  difficult  and  is  subject  to  fre- 
quent failures. 

Treatment. — A  cure  will  sometimes 
result  spontaneously;  but,  if  so  desirable 
an  issue  is  wanting,  the  cure  can  only 
be  obtained  by  surgical  measiires. 

Two  classes  of  cases  may  be  con- 
sidered: those  in  which  the  fistula  alone 
is  to  be  regarded  and  obliterated  and 
those  in  which  this  procedure  alone  will 
not  suffice,  the  organ,  or  abscess,  or  tis- 
sue having  communication  with  the  va- 
gina requiring  separate  treatment  or  re- 
moval. 

In  the  first  class  may  be  mentioned  the 
fistulas  communicating  with  the  bladder, 
rectum,  and  iireter,  and  some  of  those 
which  connect  with  the  uterus,  intestine, 
and  pelvic  connective  tissue.  In  the  sec- 
ond class  are  those  which  connect  with 
the  tubes  and  ovaries,  intestine,  appen- 
dix, and  pelvic  tissue.  For  the  first  class 
of  cases  the  lines  of  treatment  have  been 
clearly  defined  by  many  writers.  They 
require  that  the  vaginal  mucous  mem- 
brane be  carefully  and  broadly  denuded, 
the  adhesive  attachment  between  the 
vagina  and  the  other  injured  organ  being 
usually  maintained.  The  denuded  tis- 
sues are  then  brought  into  such  accurate 
apposition  that  no  leakage  can  occur. 
For  suture  material  in  such  cases  I  be- 
lieve that  nothing  has  been  discovered 
which  is  equal  to  fine  pliable  silver  wire. 
Each  suture  is  carefully  twisted  so  as  to 
furnish  an  adequate  splint  to  the  tissues 
during  the  process  of  healing,  but  care 
must  be  taken  that  it  be  not  twisted  too 
tightly,  thereby  defeating  the  very  ob- 
ject of  uniting  the   denuded  surfaces. 
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The  sutures  are  to  be  retained  from 
seven  to  ten  days,  and  then  carefully  re- 
moved. In  vesieo-vaginal  fistula  it  has 
always  seemed  to  me  rational  and  useful 
to  keep  a  catheter  within  the  bladder  for 
constant  drainage  as  long  as  the  wound 
remains  unhealed. 

Personal  operation  in  vesico-vaginal 
fistula  is  as  follows:  — 

1.  A  crescentic  incision  separating  the 
muscular  and  mucous  coats  from  the 
vagina  is  made  around  the  posterior  two- 
thirds  of  the  fistula,  and  the  bladder  de- 
tached from  the  supravaginal  cervix  all 
the  way  up  to  the  peritoneum,  and  widely 
on  both  sides,  by  a  blunt  dissection. 

2.  Next  a  strip  is  denuded  around  the 
remaining  anterior  third  of  the  fistula 
on  its  vaginal  surface,  the  denudation 
being  carried  down  to  the  mucosa  of  the 
bladder  and  the  urethra. 

3.  Two  flexible  urethral  catheters  2 '/« 
millimetres  in  diameter  are  passed 
through  the  urethra  across  the  fistula, 
and  one  conducted  into  each  ureter  and 
pushed  up  above  the  brim  of  the  pelvis. 

4.  The  part  of  the  bladder  freed  from 
its  attachments  behind  is  now  easily 
drawn  forward  and  accurately  applied 
to  the  immovable  anterior  third,  to 
which  it  is  united  by  interrupted  fine 
silk-worm-gut  sutures.  Each  suture 
catches  the  under  surface  of  the  mus- 
cular coat  of  the  bladder  so  as  to  turn 
the  cut  edge  up  toward  the  newly- 
formed  bladder.  The  urethral  orifices 
fixed  on  this  edge  are  in  this  way  turned 
into  the  bladder,  and  escape  transfixion 
or  compression  by  the  sutures  through 
the  presence  of  the  catheters,  which  make 
their  position  plain.  These  urethral 
catheters  may  be  left  in  situ  for  a  few 
days,  thus  draining  each  kidney  directly 
through  its  ureter  and  preventing  any 
urine  from  entering  the  bladder.  H.  A. 
Kelly  (Johns  Hopkins  Hosp.  Bull.,  Mar., 
'96). 

Six  cases  of  complicated  vesical  fistula 
operated  upon  successfully  by  the  method 
described  by  Freund.  Douglas's  pouch 
was  opened,  the  fundus  uteri  drawn 
down  througli  the  opening,  and  after 
freshening  the  edges  of  the  fistula  and 
the  posterior  uterine  wall  near  the  fundus 


the  latter  was  sutured  to  the  bladder,  so 
as  to  close  the  fistula. 

It  is  unnecessary  to  make  an  opening 
in  the  fundus  for  the  escape  of  men- 
strual discharge  as  suggested  by  Freund. 
Komm  and  Kahn  (Centralb.  f.  Gyn;ik., 
No.  9,  '97). 

Forty-four  cases  of  fistula  were  ob- 
served in  the  hospital  at  Saratoff  among 
1004  gynaecological  cases  (4.30  per  cent). 
As  regards  the  results  of  operative  inter- 
ference, 47.74  per  cent,  were  cured  by  a 
single  operation;  6.81  per  cent,  by  two; 
18.18  per  cent,  were  relieved  by  diminish- 
ing the  size  of  the  fistula;  episiocleisis 
was  successful  in  one  instance;  eight  pa- 
tients were  not  relieved.  The  denuded 
surface  was  always  quite  extensive,  and 
was  made  so  that  the  edges  could  be 
approximated  with  the  least  possible 
tension.  Silk  sutures  were  generally 
used  (rarely  silver  wire),  which  were  re- 
moved on  the  sixth  or  eighth  day.  A 
catheter  was  left  in  the  bladder  for  nine 
or  ten  days,  after  which  time  the  patient 
was  allowed  to  leave  her  bed.  Anaes- 
thesia was  rarely  used.  Rouzmine  (Boln. 
Gaz.  Botkina;    La  Gyn^c,  Apr.  15,  '98). 

In  vesieo-vaginal  fistula  the  reforma- 
tion of  the  bladder-wall  is  the  essential 
point  for  cure.  After  the  separation  of 
the  flap  around  the  fistula  four  double 
threads  are  passed,  thin  ends  knotted 
and  lying  outside  the  vagina  (two  only 
are  shown  in  Fig.  i).  A  pair  of  curved 
forceps  is  passed  tlirough  the  urethra 
up  to  the  fistula,  and  the  four  pairs  of 
threads  are  brought  together  and  their 
knotted  ends  placed  within  the  grip  of 
the  forceps.  If  gentle  traction  is  made 
upon  these,  as  is  seen  in  Fig.  2,  the  cir- 
cular flap  is  inverted  into  the  bladder 
"in  such  a  way  that  mucous  membrane 
will  face  the  bladder,  while  the  raw  con- 
nective-tissue surface  will  face  itself  and 
come  easily  together  at  the  level  of  the 
bladder-wall,  while  the  innermost  edges 
project  as  a  tube  into  the  bladder- 
cavity." 

^\^lile  traction  upon  these  threads  is 
gently  maintained,  and  before  the  frill 
is  inverted,  a  fine-silk  suture  is  carried 
round  it  just  above  its  extremity;  this 
passes  through  the  connective  tissue,  but 
must  carefully  avoid  the  mucous  mem- 
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brane.  This  is  now  cut  short,  the  frill 
inverted,  and  the  guiding  tlireads  di- 
vided and  drawn  out  through  the  ure- 
thra. In  Fig.  3  the  repaired  fistula  ia 
seen  from  the  vaginal  side. 

The  advantages  are:  (I)  absence  of 
tension  upon  the  uniting  surfaces;  (2) 
mucous  membrane  is  alone  opposed   to 


Fig.  1. — The  flap  has  been  separated  and 
turned  into  the  vagina;  two  guiding  threads 
are  shown  in  position,  and  the  first  uniting 
thread,  which  passes  only  around  tlirough  the 
connective  tissue  and  muscular  coat,  avoiding 
the  mucosa.  A  pair  of  bent  forceps  is  passed 
through  the  urethra,  its  point  entering  the 
vulva  through  the  fistula.  The  guiding 
threads  will  be  turned  up  into  the  vagina  and 
their  knots  placed  between  the  jaws  of  the 
forceps.     {Stanmore  Bishop.) 

the  action  of  the  urine;     (3)   the  cubic 
capacity  of  the  bladder  is  not  much  de- 
creased, as  in  other  operations  for  a  simi- 
lar purpose;     (4)   the  sutures  are  sepa- 
rated from  the  bladder-contents  by  the 
mucous  membrane  in  its  entire  thickness. 
Stanmore  Bishop  (Trans.  Med.  Soc,  vol. 
XX,  p.  123,  '98). 
In  the  second  class  of  cases  not  only 
must  the  vaginal  opening  be  closed,  but 
the  abdomen  must  be   opened  and  the 
source  of  offense  removed,  whether  it  be 
organ  or  tissue.     In  some  cases  the  re- 
moval of  this  source  of  offense  will  suf- 
fice, and  the  vaginal  fistvila  may  be  closed 
by  a  subsequent  operation  should  it  fail 
to  heal  after  the  irritating  cause  has  been 
removed.    In  either  class  of  cases  a  series 


of  operations  may  be  required,  and  great 
patience  and  skill  will  be  demanded  if 
a  cure  is  to  be  accomplished. 

Tumors  of  the  Vagina. 

The  tumors  of  the  vagina,  like  those 
of  other  organs,  may  be  benign  or  malig- 
nant. They  may  be  classified  as  fol- 
lows:— 

Benign.  —  1.  Hernias.  2.  Cysts.  3. 
Ilasmatomata.  4.  Non-cystic  growths. 
5.  Foreign  bodies. 

Malignant. — 1.  Carcinomata.  2.  Sar- 
comata. 

Hernias. 

Diagnosis. — Hernia  of  the  rectum,  or 
rectocele,  is  determined  by  the  finger  or 
sound  in  the  rectum,  which  readily  de- 
tects the  pouch  in  the  vagina  formed  by 
the  prolapsed  organ.  Hernia  of  the 
bladder,  or  vesicocele,  is  similarly  deter- 
mined by  a  sound  within  the  bladder. 


Fig.  2. — Tlie  guiding  threads  have  been 
drawn  through  the  urethra,  pulling  the  cir- 
cular flap  or  frill  into  the  bladder.  The  first 
uniting  thread  has  been  drawn  tight  and 
knotted,  closing  the  upper  extremity  of  the 
frill.  This  is  shown  also  in  enlarged  detail. 
The  two  uniting  threads  are  shown  tied,  and 
the  frill  thus  closed  above  and  below.  [Stan- 
more Bishop.) 

Prolapse  of  the  vagina  is  often  associated 
with  one  or  both  of  these  forms  of  her- 
nia, and  the  distinction  between  the  two 
conditions    is    often    overlooked    even 
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by  gyniEcologists  of  skill  and  ability. 
Hernia  at  the  top  of  the  vagina  is  de- 
termined by  the  presence  of  a  soft,  pain- 
less, movable  tumor,  which,  by  combined 
palpation  through  the  vagina  and  the 
abdominal  wall,  may  be  recognized  as  a 
process  of  the  intestine. 

Etiology. — Hernia  within  the  vagina 
may  be  due  to  descent  of  the  bladder, 
rectum,  or  intestine.  The  first  two  are 
usually  the  result  of  parturition,  and  are 
especially  common  with  those  who  have 
borne  many  children,  who  work  hard, 
and  bear  heavy  burdens.  In  the  third 
form  the  intestine  descends  through  the 
top  of  the  vagina  after  the  uterus  has 
been  removed,  or  an  incision  has  been 
made  in  the  anterior  or  posterior  fornix. 
In  rare  cases  a  prolapsed  intestine  in 
Douglas's  pouch  has  been  forced  through 
the  vaginal  fornix  by  a  sudden  impulse 
or  by  continued  straining  independently 
of  any  surgical  procedure. 

Treatment. — Relief  to  these  conditions 
involves  surgical  measures.  Those  which 
were  mentioned  in  the  description  of 
prolapse  of  the  vagina  may  be  used  for 
the  cure  of  rectocele  and  vesicocele,  while 
for  the  hernia  at  the  top  of  the  vagina 
the  ])atient  may  be  placed  in  the  left 
lateral  posture  with  the  hips  elevated. 
The  tumor  can  then  be  reduced,  if  pos- 
sible, with  the  finger.  A  sufficiently 
large  portion  of  the  prolapsed  vaginal 
mucous  membrane  is  then  dissected 
away;  the  sac  of  the  hernia  opened, 
cleared  liy  careful  manipulation  of  its 
contents,  if  it  has  any,  and  cut  away; 
the  edges  of  the  peritoneal  stump 
brought  to  the  edges  of  the  vaginal 
wound;  and  the  tissues  all  closed  with 
interrupted  sutures,  worm-gut  being  pre- 
ferred for  this  purpose.  Instead  of  this 
method,  one  may  follow  Thomas's  recom- 
mendation: open  the  alidomen,  draw 
bark  tlie  prolapsed  omentum  or  intostine 


out  of  the  sac,  draw  back  and  excise  the 
sac,  and  close  the  wound  with  silk  or 
catgut.  After  this  the  prolapsed  portion 
of  the  vagina  may  be  excised  and  the 
wound  sutured. 

Cysts.  —  Symptoms  and  Etiology. — 
Cysts  of  the  vagina  are  not  of  frequent 
occurrence.  They  may  occur  singly  or 
there  may  be  several  on  one  or  both 
vaginal  walls.  They  may  be  retention 
cysts  containing  lymph  or  mucus,  to 
which  blood  may  have  been  added  by 
rupture  of  contiguous  vessels.    Purulent 


Fig.  3  shows  the  appearance  of  tlie  reformed 
bladder  from  the  vagina.  The  guiding  threads 
are  sliown  issuing  from  the  meatus.  {Stan- 
more  Bishop.) 

degeneration  may  be  a  subsequent  stage. 
An  abscess  forming  a  cystic  tumor  of  the 
vagina  may  also  result  from  a  hajmatoma, 
or  from  a  tumor  within  the  pelvis  (pelvic 
abscess,  cyst  of  the  broad  ligament,  etc.) 
which  communicates  witli  the  vagina  by 
means  of  a  sinus  or  fistula. 

Histological  examinations  have  sliown 
that  cysts  of  the  vagina  may  be  classified 
as  follows;  [n)  inclusion  cysts;  (6) 
cysts  of  embryonic-tissue  origin;  (c) 
cysts   of  glandular   origin. 

la)  Inclusion  cysts,  due  to  the  epithe 
lium  being  included  within  tlie  raw  sur- 
face,  follow   a   traumatic   lesion    of   the 
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vagina.  This  is  the  most  probable  origin 
of  cysts  found  on  the  posterior  wall  of 
the  vagina,  though  a  cyst  of  such  origin 
may  occur  in  any  portion  of  the  vagina. 

(6)  Cysts  of  embryonic-tissue  origin 
are  most  probably  due  to  either  the  foetal 
remains  of  a  portion  of  the  lining  epithe- 
lium of  a  Wolffian  duct  or  to  a  dilatation 
of  the  duct  itself,  the  most  likely  position 
for  cysts  of  such  an  origin  being  upon 
either  lateral  wall. 

(c)  Cysts  of  glandular  origin  are  due 
to  the  dilatation  of  one  or  more  glands 
of  the  vagina.  If  von  Preusehen's  theory 
of  glands  be  accepted,  then  the  dilatation 
may  be  considered  to  have  taken  place 
in  the  branching  portion  of  the  glands. 
J.  E.  Stokes  (Johns  Hopkins  Hosp.  Re- 
ports, vol.  vii,  '98). 

These  cysts  seldom  attain  any  great 
size,  and  they  are  not  usually  painful 
except  when  connected  with  severe  le- 
sions of  the  pelvic  organs. 

The  size  of  cysts  of  the  vagina  varies 
from  that  of  a  pea  to  a  small  orange. 
Those  cysts  which  are  larger  are  gen- 
erally found  to  have  arisen  without  the 
vaginal  tissue.  The  most  common  loca- 
tions are  the  posterior  wall,  about  the 
median  line;  the  lateral  wall,  upon 
either  side;  in  the  sulcus  formed  by  the 
junction  of  the  posterior  and  lateral 
walls ;  and  the  anterior  wall,  in  the  sub- 
urethral area.  The  appearance  of  the 
cyst  in  situ  is  of  importance,  as  it  not 
only  aids  in  showing  the  etiology  of  the 
cyst, — cysts  without  the  vaginal  tissue 
being  more  apt  to  be  conical  in  shape, — 
but  aids  in  making  the  difTerential  diag- 
nosis. The  vaginal  mucosa  may  be 
smooth  or  thrown  into  ridges.  The 
smaller  cysts  generally  resemble  a  white 
grape,  but  may  be  of  a  dark-brown  color, 
the  larger  ones  being  generally  of  a  dark, 
opaque  color.  The  walls  may  be  thin  or 
markedly  thickened. 

The  smaller  cysts  of  the  vagina  sel- 
dom, if  ever,  give  rise  to  any  symptoms. 
The  larger  cysts  may  produce  painful  and 
frequent  urination,  painful  defecation, 
dysmenorrhoea,  dragging  pains  in  the 
back,  difficult  locomotion,  or  dyspareu- 
nia.  If  decidedly  large  they  may  ob- 
struct labor.     A  diagnosis  is  generally 


made  without  difficulty.  The  possibility 
of  connection  with  the  bladder  or  rectum 
or  the  presence  of  a  hernia  should  always 
ue  borne  in  mind.  J.  E.  Stokes  (Johns 
Hopkins  Hosp.  Reports,  vol.  vii,  '98). 

The    positive    diagnosis   of   cysts   can 
always  be  corroborated  without  the  least 
danger  (if  the  ordinary  necessary  aseptic 
precautions  are  taken)  by  the  use  of  the 
hypodermic  syringe.    With  cysts  simulat- 
ing cystocele  (if  the  hypodermic  is  used 
for  differential  diagnosis),  due  care  must 
be  observed  to  avoid  aspirating  the  blad- 
der by  passing  directly  through  the  cyst 
into  the  cavity.     This  may  be  avoided 
by  introducing  a  sound  into  the  bladder 
to  determine  the  relative  thickness  of  the 
suspected  tissue.    When  the  tumor  is  on 
the  posterior  wall,  the  index  finger  is  in- 
troduced per  rectum  and  the  thumb  per 
raginam;   and  all  the  structures  between 
can  be  easily  distinguished.     Herman  L. 
Collyer   (Amer.  Medico-Surg.  Bull.,  Apr. 
25,  '99). 
Treatment. — The  uncomplicated  cysts 
may  be  ligated  at  tlieir  base  and  excised, 
or  if  too  deep  seated  for  ligation,  they 
may  be  exposed  by  incision  in  the  vagina 
and  dissected  out,  the  wound  being  then 
carefully  closed.     If  connected  with  a 
tumor  of  the  pelvis,  of  course  this  must 
be  removed  as  a  preliminary  to  their  re- 
moval. 

H^MATOMATA. — HfEmatomata  of  the 
vagina  are  rare.  It  has  been  said  that 
they  sometimes  result  from  a  thrombus, 
but  a  thrombus  in  a  vaginal  vessel  fol- 
lowed by  a  rupture  and  blood-tumor, 
while  conceivable  perhaps  as  an  accident 
of  labor,  is  at  least  improbable.  As  a 
result  of  pressure  or  bruising  or  violence 
with  instruments  during  labor  it  is  quite 
possible,  but  I  do  not  remember  to  have 
seen  such  an  accident  nor  the  record  of 
such. 

Accidents  of  other  kinds  are  ac- 
countable for  this  condition,  such  as 
violent  coitus,  masturbation  with  wooden 
or  metallic  sitbstances,  falls  astride  a 
fence  or  a  chair,  or  thrust  with  any  hard 
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substance  or  thing  in  a  violent  manner. 
It  is  possible  also  as  an  accompaniment 
of  purpura  haemorrhagica.  Xo  age  is  ex- 
empt from  such  a  tumor.  It  may  be 
little  more  than  an  eechymosis  or  slightly 
elevated  effusion,  or  it  may  occupy  a 
large  portion  of  the  vaginal  tube.  The 
haemorrhage  which  causes  such  a  tumor 
is  usually  self-limited,  the  pressure  of 
the  surrounding  tissues  being  Sufficient 
to  check  it. 

Treatment. — There  is  little  to  be  done 
in  the  way  of  treatment;  the  fluid  con- 
tents of  the  tumor  are  usually  absorbed 
if  they  are  not  disturbed.  Should  puru- 
lent degeneration  take  place,  the  tumor 
would  be  converted  into  an  abscess,  and 
would  require  to  be  treated  as  abscesses 
in  other  locations  are  treated.  Eest  in 
bed  will  favor  absorption  and  may  pre- 
vent degenerative  changes. 

Non-cystic  Growths. — Benign  neo- 
plasms of  this  class  are  most  frequently 
fibroids  or  outgrowths  from  the  mucous 
membrane.  Lipomata  have  been  re- 
ported, but  they  must  be  exceedingly 
rare.  Fibroids  may  be  either  sessile  or 
pedunculated.  They  are  always  sessile 
in  tlieir  early  history.  They  may  be 
projected  into  the  vagina  from  the  uterus 
or  they  may  originate  within  the  vagina. 
They  are  seldom  larger  than  a  walnut  or 
a  small  egg,  and  are  not  painful.  They 
may  be  pure  connective-tissue  growths 
or  they  may  contain  muscle-elements. 
Little  is  known  as  to  the  causation  of 
such  growths. 

The  mucous-membrane  growths  are 
always  pedunculated;  they  may  be  single 
or  multiple,  are  always  painless,  but  may 
give  rise  to  hfemorrhage  and  a  mucoid 
or  muco-purulent  discharge;  they  are 
seldom  larger  than  a  pea.  The  treat- 
ment consists  in  ligation  and  exsection 
of  the  polypi;  incision  and  enucleation 
of  the  sessile  tumors. 

C- 


Fungous  growths  of  the  vagina  have 
been  described,  but  must  be  exceedingly 
rare.  Garrigues  ("Diseases  of  Women," 
p.  349,  '97)  describes  two  forms  of  these 
growths  which  usually  occur  among 
pregnant  women.  They  are  known  as 
Leptothrix  vaginalis  and  Oidium  albi- 
cans. Their  principal  symptom  is  itch- 
ing, this  being  especially  the  case  with 
Oidium  albicans.  The  vaginal  mucous 
membrane  with  this  disease  is  red  and 
inflamed,  and  studded  with  small,  whit- 
ish growths  similar  to  those  which  are 
seen  in  the  mouths  of  children  afflicted 
with  the  same  fungus.  The  distinguish- 
ing characteristics  of  the  two  fungous 
growths  are  to  be  determined,  of  course, 
with  the  microscope. 

Treatment.  —  For  treatment  the  ni- 
trate-of-silver  solution  (10  per  cent.)  or 
a  10-  or  15-per-cent.  solution  of  sulphate 
of  copper  or  of  acetate  of  lead  may  be 
swabbed  freely  over  the  vaginal  mucous 
membrane,  daily  until  the  latter  has  re- 
gained its  normal  condition  and  ap- 
pearance. 

Foreign  Bodies. 

Of  course,  tliese  are  not  really  tumors, 
but  they  may  become  fixed  in  the  vagina 
and  be  more  or  less  surrounded  by  new 
tissue  and  so  become  essentially  tumors. 
They  may  consist  of  hair-pins,  pieces  of 
glass,  pessaries  long  neglected  and  over- 
looked, and  a  great  variety  of  other  sub- 
stances. They  are  often  introduced  for 
the  purpose  of  masturbation,  and  some- 
times from  mere  perversity  on  the  part 
of  the  patient.  Tiiey  may  excite  intense 
inflammation.  In  some  cases  they  form 
a  focus  from  wliich  malignant  disease 
develops.  They  may  cause  intense  pain, 
and  their  removal  may  be  very  difficult. 
In  some  cases  they  may  be  removed  with 
forceps;  in  others  they  must  be  removed 
by  dissection. 

There  are  tliroe  luindred  nnd  sixty-four 
cases  on  record  in  wliicli  deleterious  re- 
36 
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suits  have  followed  retention  of  vaginal 
pessaries.      In    many    cases   the   instru- 
ments  have  grown  into   tlie  vagina  or 
have  become  incrusted  or  produced  per- 
foration  and   have   been   removed   with 
difficulty.     The  use  of  Gigli's  wire  saw 
IS  suggested  in  the  removal  of  such  re- 
tained   pessaries.     An   aneurism    needle 
threaded  with  silk  is  carried  about  the 
pessary,  the  saw  is  tied  to  the  silk,  by 
means  of  which  it  is  then  drawn  around 
the  pessary.     Max  Madlener   (Centralb. 
f.  Gynak.,  Oct.  1,  '9S). 
Malignant  Growths. 
Of  malignant  growths  of  the  vagina 
sarcoma  is  very  rare.     It  consists  in  an 
infiltration  of  the  vaginal  wall,  is  very 
painful,  and  its  presence  can  only  be  de- 
termined by  excision  of  a  portion  and  its 
examination  by  the  microscope. 

Carcinoma  is  also,  for  the  most  part, 
an  infiltration  process.  It  may  be  an  ex- 
tension from  carcinoma  of  the  uterus; 
in  fact,  the  disease  rarely  originates  in 
the  vagina.  The  tissues  involved  may 
be  hard  or  soft,  and  they  bleed  readily 
and  profusely.  This  condition  is  some- 
times caused  by  the  irritation  of  a  pes- 
sary or  some  other  foreign  body  in  the 
vagina. 

Primary  cancer  of  the  vagina  is  not  so 
rare  as  supposed,  upward  of  one  hundred 
and  thirty  cases  having  been  recorded. 
The  circumscribed,  papillary  variety 
offers  the  best  prospects  for  operative 
interference,  and  is  situated  most  fre- 
quently on  the  posterior  wall.  Fi-iedl 
(Wiener  klin.  Woch.,  No.  3,  '96). 

Five  personal  cases  of  primary  cancer 
of  the  vagina.  Only  0.4.3  per  cent,  of  all 
cancers  in  women  are  of  vaginal  origin. 
Some  foreign  authorities  make  the  per- 
centage as  low  as  0.3S  or  as  high  as  1.6. 
The  earliest  age  at  the  onset  of  the  dis- 
ease was  17,  for  in  Johannovsky's  pa- 
tient, aged  9,  the  growth  was  evidently 
sarcomatous,  and  in  Guersant's,  a  child 
only  3  years  of  age,  the  nature  of  the 
tumor  remains  doubtful.  Cancer  of  the 
vagina  has  commenced  to  develop  after 
70.  In  76  cases  where  the  age  was  ac- 
euratelv  given  the  onset  of  the  disease 


occurred  thus:  Third  decade  (20  to  30), 
12  cases;  fourth,  14  cases;  fifth,  12 
cases;  sixth,  22  cases;  seventh,  14  cases; 
and  eighth,  2  cases.  Thus  most  cases 
arise  long  after  the  menopause,  and 
hence  it  may  be  inferred  that  the  origin 
of  the  disease  has  no  direct  connection 
with  the  incidents  of  reproductive  life. 
Koger  Williams  (Medical  Record,  Nov. 
30.  1001). 

Treatment. — The  treatment  for  both 
these  diseases  consists  in  early  and  ex- 
tensive removal  with  knife,  scissors,  or 
actual  cautery.  In  some  cases  the  dis- 
eased tissue  can  be  removed  only  by 
scraping  with  the  sharp  curette.  Recur- 
rence is  almost  certain  to  take  place  un- 
less the  entire  growth  is  removed  in  its 
incipiency. 

Absence  and  Defects  of  Structure. 
The  vagina  may  be  congenitally  ab- 
sent or  it  may  be  entirely  occluded  as 
the  result  of  disease  or  surgical  opera- 
tion. Congenital  absence  is  rare;  it 
signifies  arrest  in  the  development  of 
Miiller's  ducts  during  embryonic  life 
from  causes  of  which  we  know  very  little. 
It  may  co-exist  with  perfect  development 
of  all  the  other  genital  organs. 

Twenty-six  cases  with  rudimentary 
development  of  Muller's  ducts  have  beea 
collected  in  which  the  ovaries  were  re- 
moved to  relieve  menstrual  molimina. 
In  all  but  2  the  breasts  and  external 
genitals  were  fully  and  normally  devel- 
oped; in  1  of  these  there  was  simply  a 
deficiency  of  fat-tissue  in  the  labia 
majora  and  minora.  In  11  cases  the 
urethra  was  of  unusually  large  calibre, 
readily  admitting  the  index  finger;  and 
in  these  there  was  total  absence  of  the 
vagina.  H.  N.  Vinelierg  (Amer.  Jour. 
Obstet.  and  Dis.  of  Women  and  Child., 
Oct.,  '9S). 

Inflammatory  disease  of  the  vagina 
(erysipelas,  diphtheria,  sequelse  of  severe 
labor,  etc.)  may  cause  extensive  slough- 
ing and  exfoliation  of  the  mucous  mem- 
brane, followed  by  complete  adhesive 
union  of  the  anterior  and  posterior  walls.. 
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Acquired  atresia  of  the  vagina  may  be 
caused  by  difficult,  especially  tedious, 
labor,  falling  astride,  injuries  from  for- 
eign bodies,  burns  and  scalds,  syphilis, 
vaginal  diphtheria,  variola,  and  possibly 
pneumonia,  yellow  fever,  and  typlius. 
Kunimer  (Corres.  f.  Schweizer  Aerzte, 
Jan.  1,  15,  '99). 

Complete  closure  by  surgical  proced- 
ure has  been  recommended  for  certain 
diseased  conditions,  e.g.,  for  extensive 
and  inoperable  vesico-vaginal  fistula, — 
the  menstrual  fluid  being  discharged 
through  the  bladder.  There  are  no 
troublesome  symptoms  with  congenital 
absence  of  the  vagina  if  there  is  also  ab- 
sence of  the  ovaries.  There  are  no  symp- 
toms before  puberty  in  any  case,  as  a 
rule,  nor  after  the  menopause.  Trouble, 
difficulty,  is  usually  due  to  the  accumu- 
lation of  menstrual  blood  within  the 
uterus,  a  tumor  being  formed  which  may 
be  of  considerable  size.  I  have  seen  it 
extend  nearly  to  the  umbilicus  in  a 
girl  of  16. 

The  pain  of  such  a  tumor  is  more  or 
less  constant,  but  becomes  worse  with 
each  accession  of  blood  as  the  menses 
recur. 

Treatment. — The  treatment  consists 
in  opening  the  uterus,  evacuating  its 
contents  and  preventing  their  reaccumii- 
lation.  In  a  case  of  absence  of  the  va- 
gina under  my  observation  I  was  obliged 
to  evacuate  the  contents  of  the  uterus 
through  the  rectum,  then,  with  a  sound 
in  the  uterus  (through  the  opening  in 
the  rectum)  as  a  guide  the  perineum  was 
in  part  torn  and  in  part  cut  through 
until  the  uterus  was  reached.  The  home 
of  the  patient  was  in  a  distant  town,  and 
the  false  opening  was  unfortunately  al- 
lowed to  heal.  The  menstrual  blood  re- 
accumulated  and  the  tumor  recurred, 
I  therefore  felt  justified  in  removing  the 
ovaries  subsecpiently  producing,  by  grad- 
ual cutting  and  dilating,  a  vaginal  orifice 


about  two  and  a  half  inches  long,  which 
has  persisted  and  is  apparently  lined  with 
mucous  membrane.  The  health  of  the 
patient  is  now  (five  years  since  the  oper- 
ation) very  good,  and  she  has  been  able 
to  earn  a  living  in  a  useful  occupation 
for  a  long  time. 

The  transplanting  of  flaps,  obtained 
from  prolapse  operations  on  otherwise 
healthy  women,  to  the  granulating  sides 
of  the  artificial  vagina  in  cases  of  com- 
plete atresia  suggested.  First  an  open- 
ing is  madi;  between  the  labia  in  the 
position  to  be  occupied  by  the  new 
vagina,  and  then  witli  a  finger  or  a  blunt 
instrument  an  opening  is  dissected  up  to 
the  external  os  or  through  it  if  the 
cervical  canal  has  been  occluded.  The 
cavity  thus  formed  is  tamponed  with 
iodoform  gauze,  and  kept  distended  in 
this  way  until  the  whole  surface  is  cov- 
ered with  healthy  granulations.  Then 
transplanting  may  be  done  in  one  sitting 
or  in  several.  Great  care  is  necessary  in 
the  preparation  of  the  flaps;  they  must 
be  quite  thin,  of  uniform  thickness,  and 
removed  with  great  care  not  to  injure 
the  vitality  of  their  tissue.  The  flaps, 
as  soon  as  dissected  ofl",  are  laid  with 
their  raw  surfaces  together  in  a  warms 
sterile  vessel  until  they  may  be  used. 
After  the  flap  or  flaps  have  been  fitted; 
to  the  granulating  surface  they  are  in- 
tended to  cover,  they  are  kept  in  place 
with  a  tampon  for  ten  days,  during 
which  time  the  patient  must  be  at  abso- 
lute rest  in  bed.  A.  Mackenrodt  (Cen- 
tral!), f.  Gyniik.,  No.  21,  '96). 

In  congenital  absence  of  the  vagina 
operation  to  establish  an  artificial  vagina 
should  be  performed,  even  if  no  uterus  is 
present  and  no  retained  menstrual  fluids 
require  evacuation,  for  the  sake  of  the 
mental  impression  upon  the  patient,  as 
well  as  when  she  can  be  rendered  normal 
by  the  operation.  For,  when  this  is 
not  performed,  coitus  will  be  performed 
through  the  urethra.  Latouche  (Archives 
Prov.  de  Chir.,  No.  4,  '97). 

In  congenital  absence  of  the  vagina, 
a  crescontic  incision  is  made  across  the 
intcrlabial  apace,  with  its  concavity  up- 
ward, thus  getting  a  little  shelf  of  mu- 
cous   membrnnc    below    the    urethra    to 
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divert  the  escaping  urine.  By  blunt  dis- 
section a  free  cellular  space  is  created 
between  the  bladder  and  the  rectum,  to 
the  depth  of  five  inches.  This  is  tem- 
porarily packed  with  sterile  gauze. 
Thiersch  skin-grafts  are  cut  from  the 
thigh  sufficient  to  cover  well  an  ample 
plug  made  thus:  A  thin  French  rubber 
pouch  is  sterilized  by  boiling  and  is 
stuffed  with  long  strips  of  iodofonn- 
gauze  to  its  full  capacity.  Upon  this 
the  skin-grafts  are  spread,  with  their  wet 
sides  outward  and  their  edges  freely 
overlapping.  Numerous  small  punctures 
are  made  in  the  rubber  after  stuffing,  so 
that  the  gauze-contents  will  receive  any 
discharge  lurking  about.  A  piece  of  rub- 
ber tubing  the  size  of  one's  little  finger, 
wrapped  loosely  about  with  iodoform- 
gauze,  is  now  inserted  into  the  rectum, 
with  the  view  of  permitting  free  exit  of 
gas  during  the  subsequent  days  of  en- 
forced constipation.  Finally  the  graft- 
covered  form  is  carefully  passed  into  tlie 
new  vaginal  space,  the  walls  of  which 
are  held  apart  by  three  deep  retractors, 
which  on  removal  allow  the  fresh  sur- 
faces to  come  into  closest  contact  with 
the  wet  surface  of  the  grafts.  To  prevent 
the  plug  from  being  in  the  least  dis- 
placed, two  silk-worm-gut  stitches  are 
passed  across  the  vulva,  transfixing  the 
gauze-packed  tampon,  and  are  tied  over 
iodoform-plugs  at  either  side.  For  four 
weeks  the  patient  is  kept  recumbent,  the 
vagina  being  packed  with  gauze  liberally 
smeared  with  lanolin,  and  afterward, 
when  the  new  skin  is  quite  tough,  being 
dilated  daily  with  large  vaginal  plugs 
and  bougies,  which  are  worn  for  a  few 
hours  at  a  time.  Inevitable  stenosis  by 
cicatricial  contraction  reduces  the  orig- 
inal canal  to  smaller  proportions;  hence, 
it  should  be  made  more  than  ample  in  the 
original  design.  Robert  Abbe  (Med.  Rec- 
ord, Dec.  10,  '98). 
Defects  in  the  vagina  may  also  be  con- 
genital or  acqiaired.  The  former  may 
consist  in  a  small  or  imperfectly  devel- 
oped tube  and  in  one  or  more  septa 
dividing  the  vagina  into  loenli.  These 
septa  may  extend  the  entire  length  of 
the  vagina,  they  may  be  attached  to  the 
portio  vaginalis  uteri  at  or  near  the  os, 


or  they  may  avoid  the  uterus  entirely. 
Sometimes  they  extend  across  the  vagina 
like  a  secondary  hymen. 

Acquired  defects  of  the  vagina  may 
consist  in  narrowing  or  atresia  after  un- 
successful operations,  after  inflammatory 
diseases  with  sloughing  or  necrosis,  after 
severe  labor,  after  cauterization  from 
heat,  acids,  etc.,  as  the  result  of  injuries 
or  the  infiltration  of  a  malignant  dis- 
ease process,  and  as  the  consequence  of 
atrophy  which  comes  with  age  or  the 
premature  appearance  of  the  menopause. 

Atresia,  which  comes  with  old  age  or 
the  premature  menopause,  is  usually  ir- 
remediable. When  it  is  due  to  other 
causes  it  may  sometimes  be  overcome  by 
the  judicious  use  of  dilating  instruments 
and  the  cutting  of  bands  and  strictures. 

Diseases  of  the  Vulva. 

No  age  or  condition  of  life  is  free  from 
disease  of  this  structure.  The  relatively 
greater  prominence  of  the  vulva  in  child- 
hood compared  with  mature  life  renders 
it  the  more  exposed  to  disease  and  in- 
jury; hence  the  not  infrequent  instances 
of  suffering,  as  to  the  vulva,  in  little 
children  from  accident,  want  of  cleanli- 
ness, parasites,  etc. 

Vulvitis. 

This  general  term  includes  a  variety  of 
inflammatory  conditions  with  more  or 
fewer  elements  and  symptoms.  It  may 
signify  merely  an  inflammatory  condi- 
tion of  the  skin,  an  inflammation  of  the 
subcutaneous  connective  tissue,  an  in- 
flammation of  the  vulvo-vaginal  glands 
and  the  tissue  surrounding  them,  or  an 
inflammation  of  the  mucous  membrane 
contiguous  to  the  vagina. 

The  varieties  of  vulvitis  may  be  classi- 
fied as  (1)  traumatic  and  (3)  infectious. 

Symptoms. — Symptoms  which  attend 
traumatic  vulvitis  are  those  which  at- 
tend similar  injuries  in  other  parts.  If 
the  skin  is  not  broken  or  bruised,  ecchy- 
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mosis  will  mark  the  injured  surface,  and 
at  a  later  stage,  if  suppuration  has  oc- 
curred, fluctuation  will  be  apparent. 
Pain  is  almost  always  a  prominent  symp- 
tom, arising  from  pressure  if  an  effusion 
of  blood  underneath  the  skin  renders  the 
tissues  tense,  or  attributable  to  direct  in- 
jury to  the  nerve-endings  if  the  actual 
or  potential  cautery  has  been  used,  or 
due  to  bruising  of  the  tissues  and  sub- 
sequent inflammatory  reaction  in  con- 
nection with  lacerated  and  contused 
wounds. 

Haemorrhage  may  be  external  or  inter- 
nal, that  which  proceeds  from  the  venous 
plexuses,  with  which  the  vulva  is  richly 
supplied,  being  sometimes  very  profuse. 
Swelling  is  usually  a  conspicuous  symp- 
tom, the  swollen  tissue  being  soft  and 
compressible  when  the  bleeding  has 
taken  place  within  the  loose  tissues  of 
the  vulva,  or  hard  and  firm  when  due  to 
inflammatory  exudate;  it  gradually  sub- 
sides as  absorption  takes  place  or  the 
fluid  is  released  by  incision. 

Suppuration  occurs  not  infrequently, 
for  the  tissues  are  vascular;  cellular 
tissue  is  prone  to  suppurate,  while  the 
secretions  of  the  vulvo-vaginal  glands, 
if  retained,  during  the  inflammatory 
process  readily  undergo  degenerative 
changes.  Uncleanness  and  want  of 
care  in  the  treatment  of  traumatisms  of 
the  vulva  will  predispose  to  suppuration 
here  as  elsewhere. 

There  is  no  discharge  from  the  mu- 
cous surface  of  the  vulva  during  the 
acute  stage  of  this  condition,  the  glandu- 
lar secretions  being  checked.  As  the 
acute  inflammatory  symptoms  subside, 
liowever,  tlie  mucous  membrane  becomes 
moist  again.  The  constitutional  impres- 
sion from  this  condition  varies  with  the 
individual;  robust  women  and  children 
show  little  febrile  reaction,  while  those 
who   have   poorer   resisting   power   may 


suffer  much.  If  the  wound  becomes  in- 
fected, enlargement  of  the  inguinal 
glands  and  general  disturbance  may  fol- 
low. 

A  traumatic  inflammation  of  this  char- 
acter if  treated  antiseptically  may  show 
acute  symptoms  three  or  four  days,  the 
exudate,  if  there  is  any,  disappearing  in 
two  or  three  weeks.  Should  the  treat- 
ment be  defective,  the  duration  of  the 
disease  may  be  indefinitely  prolonged. 

Etiology. — The  question  of  infection 
enters  so  largely  into  the  consideration 
of  all  inflammatory  conditions  that  it  is 
often  argued  that  the  non-infectious 
conditions  are  few  and  not  easily  differ- 
entiated, or  even  that  they  do  not  exist. 
While  it  is  almost  impossible  to  say  that 
infectious  elements  are  wanting  in  cer- 
tain cases  of  vulvitis,  we  can  at  least 
point  to  traumatic  factors  as  dominating 
and  originating.  Traumatism  in  this,  as 
in  every  other  part  of  the  body,  may  be 
accidental  or  intentional.  It  may  con- 
sist in  any  kind  of  a  wound  or  bruise  and 
be  followed  by  more  or  less  intense 
symptoms  of  inflammation.  Among  the 
accidents  which  cause  vulvitis  may  be 
mentioned  falls  astride  a  chair  or  fence, 
thrusts  from  sticks  or  implements  of 
wood  or  metal,  applications  of  various 
forms  of  caustic  material  (mineral  acids, 
chloride  of  zinc,  etc.),  heat  from  boil- 
ing water,  from  the  flames  of  burning 
clothes,  etc.,  the  horns  of  angry  animals, 
bites  and  stings  of  insects  or  other  ani- 
mals, etc. 

The  intentional  traumatisms  which 
produce  vulvitis  are  the  wounds  which 
are  inflicted  by  the  surgeon  with  knife, 
the  actual  or  potential  cautery,  also  the 
wounds  which  are  due  to  violence  and 
brutality,  kicks,  rapes,  violent  coitus, 
self-inflicted  injuries,  and  many  others. 

Pathology. — The  pathology  of  trau- 
matic inflammations  nf  the  vulva  is  sel- 
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dom  obscure.  If  the  lesion  involves  tlie 
slcin  alone  it  will  be  very  difficult  to 
•cleanse  it  and  keep  it  clean,  for  it  is  often 
the  seat  of  parasites;  it  is  often  bathed 
with  offensive  and  irritating  secretions, 
and  it  is  frequently  soiled  by  menstrual 
blood,  urine,  and  even  fasces.  It  is  not 
easy  to  eliminate  the  conditions  which 
result  in  infection  from  siich  a  tissue. 

The  subcutaneous  tissue — rich  in  fat, 
cellular  tissue,  and  vessels — shows  the 
same  tendency  to  inflammatory  reaction, 
which  is  ordinarily  shown  by  cellular  tis- 
sue or  highly-nourished  erectile  tissue. 
Wounds  in  this  location,  therefore,  not 
infrequently  suppurate,  and  suppuration 
and  sloughing  are  not  without  danger, 
for  there  may  be  profuse  hajmorrhage 
from  large  venous  plexuses,  or  general 
infection  through  opened  veins  and 
lymphatics. 

The  large  glands  on  either  side  of  the 
vulva  which  secrete  the  lubricating  fluid 
for  the  vulvar  mucous  membrane  may 
bear  no  unimportant  share  in  traumatic 
vulvitis.  They  may  undergo  direct  in- 
jury and  the  duct  be  closed  in  the  in- 
flammatory condition  which  follows,  or 
the  inflammation  of  the  surrounding  tis- 
sues may  be  communicated  to  them. 
The  secreting  function  of  the  glands  may 
be  destroyed,  scar-tissue  taking  the  place 
of  the  normal  glandidar  tissxie.  In  other 
cases  the  obstruction  of  the  duct  may 
simply  lead  to  the  formation  of  a  cyst, 
which  will  be  filled  with  the  retained 
glandular  secretion. 

Complications.  —  Phlebitis  and  lym- 
phangitis are  among  the  rarer  complica- 
tions of  this  condition,  the  possibility  of 
their  occurrence  shoidd  constantly  incite 
to  the  adoption  of  the  utmost  care  and 
cleanliness  in  any  plan  of  treatment 
which  may  be  followed. 

Treatment. — The  treatment  should  be 
such  as  modern  asepsis  and  antisepsis  in- 


spire in  the  treatment  of  all  traumatic 
inflammations,  the  basis  being  cleanli- 
ness. If  pain  is  severe,  a  vulvar  pad,  se- 
cured by  a  T-bandage  and  kept  moist 
with  the  lead-and-opium  lotion  (U.  S. 
P.),  may  be  used.  Irrigation  two  or 
three  times  daily  with  hot  saline  solution 
(100°  to  110°  F.)  or  with  boric  acid  (10 
per  cent.),  carbolic  acid  (3  per  cent.). 
Thiersch's  solution,  or  peroxide  of  hy- 
drogen will  favor  the  healing  process. 
Extensive  wounds  must  be  cleansed, 
trimmed,  and  sutured  with  the  same  care 
wliich  would  be  used  if  they  occurred  in 
other  parts  of  the  body,  burns  may  be 
dressed  with  vaselin,  carron-oil,  or  other 
approved  substances,  the  serum  from 
large  vesicles  being  carefully  withdrawn, 
and  pain  relieved  by  hypodermics  of 
morphine  (V,  grain)  and  atropine  sul- 
phate (Vi2o  grain).  Abscesses  and  re- 
tention cysts  must  be  evacuated,  care 
being  taken  to  avoid  opening  the  venous 
plexuses  on  either  side  of  the  vulva.  If 
there  should  be  elevation  of  temperature 
(102°  or  higher),  quinine  in  10-grain 
doses  may  be  given  at  night  with  especial 
reference  to  its  sustaining  and  tonic  ef- 
fects. The  bowels  must  be  kept  open, 
fluid  extract  of  cascara,  1  drachm  at 
night,  or  any  other  approved  cathartic 
being  used.  The  diet  must  be  composed 
mainly  of  fluids.  Eest  in  bed  is  desir- 
able, and  if  these  hygienic  precautions 
are  observed  the  active  course  of  the  dis- 
ease may  not  exceed  a  week. 

It  is  desirable  to  continue  the  vulvar 
dressings  and  irrigation  and  abstain  from 
coitus  or  fatiguing  work  as  long  as  any 
pain,  swelling,  or  induration  persist. 

Infectious  Vulvitis. 

By  far  the  greater  number  of  cases  of 
inflammation  of  the  vulva  are  of  infec- 
tious origin. 

This  statement  seems  reasonable 
enough  when  we  realize  that  the  skin 
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and  mucous  membrane  are  always  the 
abodes  of  organisms  which  only  await 
favoring  conditions  to  become  noxious. 
The  vulva  is  also  the  most  vulnerable 
location  for  infection  by  the  organisms 
peculiar  to  venereal  disease,  and  the 
number  of  cases  of  such  disease  is  be- 
yond computation.  Filthy  habits,  un- 
eleanliness,  and  carelessness  are  also  re- 
sponsible for  many  cases.  The  follow- 
ing varieties  are  suggested: — 


1.  Yenereal 


Gonorrhoeal. 
Cliancroidal. 
Syphilitic. 


2.  Parasitic. 

3.  Eczematous. 

4.  Tuberculous. 

5.  Diphtheritic. 

Few  forms  of  disease  to  which  women 
are  susceptible  are  more  common  than 
venereal  vulvitis.  I  have  chosen  the  sub- 
divisions of  this  disease  which  are  ac- 
cepted in  the  nomenclature  of  venereal 
disease  in  men,  though  it  is  certainly 
doubtful,  in  many  cases,  whether  the  so- 
called  chancroids  exist  independently  of 
the  gonorrhoeal  bacterium  (gonoeoccus). 

Symptoms. — In  each  of  the  forms  of 
venereal  vulvitis  it  must  be  remembered 
tliat  we  have,  as  a  rule,  a  section  or  frag- 
ment of  a  more  extensive  disease.  The 
symptoms  may  be  limited  to  the  vulva 
during  the  initial  period,  but  they  are 
not  likely  to  remain  thus  limited. 

Gonorrhoea  in  its  relation  to  the  vulva 
presents  acute  inflammatory  symptoms, 
the  tissues  being  hot,  dry,  and  swollen 
from  tliree  to  seven  days,  after  which 
they  are  soiled  with  a  more  or  less  puru- 
lent secretion.  There  may  be  no  erup- 
tion upon  the  skin  or  there  may  be  a 
crop  of  warty  growths  sometimes  few 
in  number,  sometimes  abundant,  not 
limited  to  any  particular  spot  or  area, 
but  often  more  abundant  near  tlie  pos- 


terior commissure  than  elsewhere.  They 
are  painless,  and  vary  in  size  from  a  pin's 
head  to  that  of  a  small  cherry.  Other 
developments  are  the  soft  chancroidal 
sores  sometimes  limited  to  the  fourchette 
or  the  mucous  membrane  of  the  vulva, 
and  sometimes  covering  the  whole  vulva 
with  a  disgusting  accumulation  of  dis- 
charging ulcers.  Like  the  venereal 
warts,  these  are  seldom  painful  except 
as  the  ulcerated  surfaces  on  opposite 
sides  are  rubbed  against  each  other  as 
the  patient  moves  about. 

A  very  common  accompaniment  of 
gonorrhoeal  vulvitis  is  the  inflammation 
of  the  vulvo-vaginal  glands.  The  infect- 
ive process  extends  from  the  duct  to  the 
structure  of  the  gland,  the  duct  being 
occluded  in  some  instances,  while  in 
others  it  is  the  avenue  for  the  escape  of 
exuberant  secretion.  Suppurative  in- 
flammation, as  already  observed,  is  not 
unusual. 

In  syphilitic  vulvitis  the  initial  lesion 
may  be  on  any  portion  of  the  skin  or 
mucous  membrane.  It  is  not  always  easy 
to  find  it,  for  it  (the  Hunterian  chancre) 
may  be  very  small  and  without  well- 
marked  distinguishing  characteristics. 
It  is  often  hidden  within  the  navicular 
fossa  or  on  the  inner  side  of  the  vulva, 
and  may  be  overlooked  without  a  very 
careful  search.  Acute  inflammatory 
symptoms  apart  from  those  which  pro- 
ceed directly  in  connection  with  the  sore 
or  sores  are  not  frequent,  and  may  not 
appear  in  the  vulva  at  all.  The  neigh- 
boring inguinal  glands  may  be  enlarged 
and  painful,  but  they  are  not  thus  af- 
fected invariably.  The  erythematous 
eruption  of  syphilis  is  often  seen  upon 
the  skin  of  the  vulva,  while  the  ulcera- 
tive lesions  of  the  late  ))eriods  of  the  dis- 
ease are  relatively  rare. 

Etiology. — The  cause  of  this  disease 
is,  of  course,  the  specific  poison  of  one 
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or  the  other  infectious  condition  alluded 
to  in  the  table.  Chancroids  and  gonor- 
rhoea are  very  frequently  associated,  as 
already  observed,  if,  in  fact,  they  are  not 
identical.  Syphilis  and  gonorrhoea  are 
less  frequently  associated,  but  the  com- 
bination is  not  very  rare.  This  disease 
results  almost  solely  from  coitus.  I 
have  heard  the  usual  stories  of  communi- 
cation by  means  of  towels  and  water- 
closet  seats,  but  such  a  method  of  inocu- 
lation is  apt  to  be  questionable.  The  dis- 
ease may  occur  at  any  age.  I  have  seen 
it  in  the  little  child  and  in  the  toothless 
dame  of  three  score  and  ten.  The  tis- 
sues of  women  between  the  ages  of  20 
and  30  are  the  most  susceptible  to  its 
influence.  In  very  young  children  the 
poisonous  agent  is  often  conveyed  by  the 
hand  of  the  infected  mother  when  the 
child  is  washed  or  dressed,  or  it  may 
come  from  contact  with  an  infected 
father  or  mother  while  in  bed  at  night. 

Pathology. — The  pathology  of  gonor- 
rhceal  and  syphilitic  vulvitis  is  that  of 
gonorrhoea  and  syphilis,  in  which  an  in- 
tensely infectious  agent  is  communicated 
directly  to  the  skin  or  mucous  mem- 
brane. It  is  not  necessary  that  the  tis- 
sue be  abraded  to  insure  inoculation, 
though  it  occurs  more  readily,  of  course, 
through  a  broken  than  through  an  un- 
broken surface.  The  active  agent  of  in- 
fection in  gonorrhoea  is  the  gonococcus 
of  Neisser:  a  diplococcus,  or  biscuit- 
shaped  microbe,  of  considerable  vitality 
and  good  powers  of  reproduction  and 
found  upon  the  exterior  as  well  as  the 
interior  of  epithelial  cells. 

The  essential  bacterium  of  syphilis  has 
not  yet  been  isolated. 

Treatment. — The  treatment  of  these 
diseases  consists,  first  of  all,  in  cleanli- 
ness, frequent  ablutions  or  douchings 
with  hot  water  (100°  to  110°  F.)  being 
desirable.     For  local  applications  noth- 


ing will  surpass  the  frequent  and  liberal 
use  of  a  10-  to  20-per-cent.  solution  of 
nitrate  of  silver,  the  entire  affected  sur- 
face being  freely  covered  with  it.  Quite 
recently  protargol  has  been  introduced 
as  a  substitute  for  the  silver  salt,  but  it 
is  doubtful  whether  anything  will  en- 
tirely supersede  a  remedy  of  such  tried 
efficacy.  For  internal  treatment  a  ferru- 
ginous tonic  may  be  given  or  a  combina- 
tion of  quinine,  strychnine,  and  gentian. 
The  well-known  elixir  of  iron,  quinine, 
and  strychnine  is  very  efficient,  and  the 
proportions  of  the  different  drugs  may 
be  varied  to  suit  individual  requirements. 
If  syphilis  is  present,  the  mercurial  treat- 
ment will  be  indicated.  I  know  of  noth- 
ing better  than  the  protiodide  in  '/g- 
grain  pills,  given  three  or  four  times 
daily  until  the  limit  of  tolerance  has 
been  reached.  Local  lesions  must  be 
kept  clean  and  treated  daily  with  the 
nitrate-of-silver  solution. 

Parasitic  Vulvitis. 

Symptoms  and  Etiology. — Various  de- 
grees of  inflammatory  disturbance  are 
excited  by  parasites  which  infest  the 
vulva.  In  children,  worms  (lumbrici, 
ascarides)  whose  habitat  is  the  rectum, 
sometimes  migrate  to  the  vulva  and 
cause  much  uneasiness  and  more  or  less 
inflammation. 

Pediculi  pubis  are  very  common 
among  those  who  have  attained  puberty, 
the  hair-follicles  upon  the  labia  and 
mons  veneris  being  attacked.  Intense 
itching,  with  consequent  scratching  and 
rubbing,  results.  The  inflammatory  re- 
action is  very  decided,  the  vulva  being 
sometimes  converted  into  a  mass  of  sup- 
purating sores. 

Treatment.  —  The  treatment  involves 
cleanliness  and  great  gentleness  of  ma- 
nipvilation.  Irrigation  with  a  2-per-cent. 
solution  of  creolin  should  be  practiced 
twice    daily.      The   hair    of   the    vulva 
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should  all  be  carefully  clipped  away,  and 
the  entire  surface  freely  anointed  with 
mercurial  ointment  (unguentum  hy- 
drargyri).  After  the  parasites  have  heen 
destroyed  the  inflamed  surface  may  be 
kept  constantly  covered  with  the  officinal 
zinc  ointment  until  complete  healing  has 
occurred. 

Eczematous  Vulvitis. 

Symptoms  and  Etiology. — This  condi- 
tion occurs  more  frequently  among  those 
who  have  passed  the  menopause  than  at 
earlier  periods;  indeed,  I  have  seldom 
seen  it  in  those  who  have  not  reached 
the  change  of  life.  It  is  usually  associ- 
ated with  a  vaginitis  in  which  there  is  an 
acrid  discharge  soiling  the  vulva  and 
producing  irritation  especially  during 
cold  weather  and  at  night  when  the  pa- 
tient is  in  bed.  The  itching  in  such 
cases  becomes  almost  intolerable,  this 
being  the  well-known  pruritus  vulva. 
Scratching  and  rubbing  cause  great  dis- 
turbance in  the  skin,  which  may  become 
dry  and  hard,  like  parchment,  or  may 
exude  a  serum  which  excoriates  the  skin 
and  adds  to  the  discomfort.  It  is  not 
improbable  that  poisonous  germs  from 
dirty  finger-nails  are  frequently  com- 
municated in  this  disease,  thus  compli- 
cating the  condition.  The  suffering  may 
be  so  great  as  to  cause  hysteria  or  even 
insanity. 

Treatment. — The  treatment  consists, 
first  of  all,  in  cleanliness  and  abstinence 
from  scratching.  The  entire  inflamed 
surface  should  be  covered  with  a  paste 
made  from  subnitrate  of  bismuth  rubbed 
up  with  glycerin  (sufficient  glycerin  be- 
ing combined  with  sufficient  bismuth  to 
make  a  rather  thick  paste,  which  will  ad- 
here readily  to  the  skin,  but  will  not 
run),  this  being  applied  freely  and  fre- 
quently, and  the  vagina  plugged  with 
cotton-wool  moistened  with  the  same 
mixture.    This  treatment,  in  addition  to 


vaginal  douches  sufficiently  astringent 
(tannic  acid,  alum  or  hydrastis  combined 
with  hot  water),  and  cathartics  at  night 
(compound  cathartic  pills,  1  or  2;  or 
fluid  extract  of  cascara,  1  drachm)  will 
usually  bring  the  disease  under  control 
and  must  be  continued  as  long  as  any 
symptoms  remain.  Of  course,  much  will 
depend  upon  the  care  and  skill  with 
which  the  local  treatment  is  adminis- 
tered and  the  persistence  with  which  it 
is  continued. 

Tuberculous  Vulvitis. 

Symptoms. — This  form  of  disease — 
manifested  by  tubercular  sores,  not  the 
so-called  tubercular  eruption  of  syphilis, 
but  that  in  which  there  is  a  true  tuber- 
cular process  developed  by  tubercle  ba- 
cilli— is  of  occasional,  but  not  frequent, 
occurrence.  It  is  characterized  by  a 
painless  ulcerative  eruption  of  the  labia, 
especially  the  labia  majora,  which  shows 
the  usual  features  of  tubercular  proc- 
esses: sloughing,  want  of  tendency  to 
heal  readily,  and  scarring  and  contrac- 
tion after  healing.  It  is  probably  iden- 
tical with  lupus  of  the  vulva,  which  has 
been  described  by  many  writers,  but  not 
always  with  the  same  pathological  idea 
in  view. 

Treatment. — The  treatment  should  be 
a  general  tonic  one,  with  the  adminis- 
tration of  iron,  codliver-oil,  strj'chnine, 
and  an  abundance  of  wholesome  food; 
locally  cleanliness  is  to  be  scrupulously 
observed  and  the  use  of  astringent  oint- 
ments. The  following  formula  is  sug- 
gested:— 

15  Creasoti,  V2  drachm. 

Ichthyol.,  V2  drachm. 

Ung.  zinci  ox.,  1  ounce, 
ir.     Sig.:   Apply  freely. 

Diphtheritic  Vulvitis. 

There  is  in  this  form  of  vulvitis  a  true 
inflammatory  procc??  of  infectious  origin 
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identical  with  tliat  which  is  character- 
ized by  a  deposit  of  exudative  material 
or  false  membrane  upon  mucous  surfaces 
in  general  {e.g.,  upon  the  pharynx,  in- 
testine, or  uterus).  It  sometimes  occurs 
in  little  children  as  an  accompaniment 
of  croup  and  diphtheria,  or  with  the 
eruptive  fevers.  It  may  occur  in  women 
as  an  accompaniment  of  diphtheria, 
though  this  is  rare  in  adults,  or  it  may 
occur  as  one  of  the  phenomena  in  puer- 
peral septicemia;  in  other  words,  it  is 
a  phenomenon  which  rarely  occurs  alone. 
It  is  of  grave  importance,  for  it  signifies 
profound  toxfemia  and  a  gloomy  prog- 
nosis. 

The  general  treatment  which  is  ad- 
vised includes  inhalation  of  oxygen,  in- 
ternal use  of  chlorine-water  and  general 
supporting  measures.  The  local  treat- 
ment requires  the  greatest  caution  and 
delicacy  of  manipulation,  and  usually  in- 
volves also  the  treatment  of  a  similar 
condition  in  the  vagina  and  uterus. 
Cleanliness  must  always  be  most  scrupu- 
lously observed,  no  portion  of  the  diph- 
theritic membrane  being  allowed  to  soil 
the  tissues  contiguous  to  the  vulva.  In 
children  and  virgins  it  is  desirable  to 
avoid  entering  the  vulva,  but  a  pad  of 
absorbent  cotton  may  be  kept  constantly 
in  contact  with  the  vulva  moistened  with 
chlorine-water,  or  a  10-per-cent.  solu- 
tion of  nitrate  of  silver^  or  a  5-per-cent. 
solution  of  hydrochloric  or  carbolic  acid. 
For  puerperal  women  and  multipara  in 
general  vaginal  douches  of  creolin  (3 
per  cent.)  may  be  used,  with  great 
gentleness,  twice  daily,  while  in  the  in- 
tervals the  vulvar  pad  moistened  with 
the  10-per-cent.  solution  of  nitrate  of 
silver,  or  2-per-cent.  solution  of  protar- 
gol  should  be  constantly  applied. 

Atrophy  of  the  Vulva. 

This  condition  is  the  usual  accompani- 
ment of  age,  the  hair  of  the  labia  becom- 


ing sparse  and  straggling,  the  labia 
majora  flabby  or  still  somewhat  promi- 
nent if  the  supply  of  fat  is  abundant, 
the  labia  minora  small  and  insignificant, 
while  the  vulvo-vaginal  glands  lose  their 
activity  and  participate  in  the  general 
shriveling  and  abolition  of  function. 
This  condition  may  also  come  prema- 
turely as  the  result  of  general  failure  of 
nutrition  or  in  consequence  of  the  re- 
moval of  the  ovaries  and  the  resulting 
premature  menopause.  It  does  not  by 
any  means  occur  as  a  customary  result, 
however,  of  the  early  removal  of  the 
ovaries. 

A  rare  form  of  atrophy  is  that  which 
causes  the  well-nigh  complete  disap- 
pearance of  the  labia  minora.  This  was 
described  by  Breisky  (Centralb.  f. 
Gyniik.,  p.  3-58,  '85),  and  by  him  was 
called  kraurosis.  Very  few  cases  of  this 
form  of  atrophy  have  been  recorded. 

Hypertrophy  of  the  Vulva. 

This  condition  is  a  relatively  common 
one.  It  may  involve  the  labia  majora 
alone,  the  labia  minora  alone,  or  may  in- 
clude both.  In  syphilis  and  chancroidal 
disease  we  frequently  have  this  condi- 
tion, the  labia  majora  being  more  fre- 
quently implicated.  The  degree  of  en- 
largement varies;  it  may  be  moderate, 
or  the  vulva  may  be  four  or  five  times  its 
normal  size.  The  skin  is  hard  and 
board-like  to  the  feel,  a  dense  infiltration 
taking  place  in  the  skin  and  cellular  tis- 
sue. It  is  painless,  without  febrile  move- 
ment, and  is  usually  self-limited;  but  it 
may  persist  for  months,  yielding  as  the 
disease  yields  to  constitutional  measures. 
When  the  tension  in  the  skin  is  consider- 
able a  few  linear,  but  shallow,  incisions 
will  bring  relief  by  depleting  the  tissues. 
The  use  of  a  few  leeches  will  accomplish 
the  same  result.  The  extensive  enlarge- 
ment of  the  labia  known  as  elephantiasis 
arabum  is  not  seen  in  this  couutrv.     Its 
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nature  is  the  same  as  that  which  has  been 
referred  to,  but  it  may  be  due  to  an  in- 
fectious medium  other  than  that  of 
venereal  disease. 

Hypertrophy  of  the  labia  minora  is 
also  a  very  common  condition.  Among 
the  negroes  of  Africa  it  is  said  that  the 
enlargement  is  sometimes  enormous,  the 
labia  hanging  down  in  great  folds  and 
masses.  A  very  common  cause  for  this 
condition  is  masturbation,  the  nymphre 
being  very  sensitive  and  constant  fric- 
tion and  traction  producing  elongation 
and  enlargement.  I  have  never  observed 
that  such  enlargements  caused  any  par- 
ticular annoyance,  save  in  one  instance, 
this  occurring  in  a  jirostitute  about  20 
years  of  age,  who  was  syphilitic  and  an 
opium-smoker.  The  tumors  were  as 
large  as  a  man's  fist  and  were  a  decided 
impediment  to  coitus.  Some  of  those 
who  saw  the  case  believed  the  tumors 
wore  of  syphilitic  origin,  others  that  they 
were  simply  inflammatory.  They  were 
removed  with  the  cautery-knife,  but 
after  a  few  months  tlie  vagina  was  filled 
witli  a  recurrent  growtli.  The  result  is 
not  known. 

Varicocele. 

Symptoms  and  Etiology. — This  condi- 
tion occurs  not  infrecjuently  as  an  ac- 
companiment of  pregnancy.  It  is,  in  all 
cases,  an  evidence  of  interference  with 
the  venous  circulation.  The  venous  sup- 
ply of  the  vulva  is  extensive;  hence  any 
condition  which  causes  an  increase  of 
pressure  in  the  pelvis  may  derange  the 
venous  circulation.  Fibroid  tumors  of 
the  uterus,  tumors  of  the  ovaries  and 
tubes,  pelvic  abscess,  pelvic  peritonitis 
and  cellulitis,  and  subinvolution  of  the 
uterus  may  all  cause  interference  with 
the  venous  circulation  and  result  in  en- 
largement in  the  veins  of  the  vulva.  In 
the  later  months  of  pregnancy  the  en- 
largement of  these  veins  is  sometimes 


enormous,  and  the  danger  of  rupture  is 
constantly  imminent.  Occasionally  rupt- 
ure does  occur,  either  just  before  or  dur- 
ing labor  and  haemorrhage,  phlebitis,  or 
thrombosis  may  confront  oue,  with  grave 
possibilities. 

Treatment. — The  treatment  may  con- 
sist of  rest  in  bed  and  the  use  of  a  press- 
ure bandage  upon  the  enlarged  vessels. 
A  pad  of  absorbent  cotton  moistened 
with  an  astringent  solution  (tannic  acid, 
alum,  or  fluid  extract  of  hydrastis)  may 
be  worn  until  the  cause  of  the  pressure 
can  be  removed;  when  this  has  been 
done  the  varicocele  usually  disappears. 

Tumors  of  the  Vulva. 

Mention  has  already  been  made  of 
tumors  of  the  vulvo-vaginal  glands  (re- 
tention cysts,  abscesses,  etc.;  venereal 
tumors,  hypertrophy  of  the  labia,  and  in- 
flammatory enlargement  in  general). 

The  vulva  may  also  be  the  seat  of 
furuncles,  erysipelatous  inflammation, 
hernia,  haematoma,  and  enlargement 
from  various  benign  and  malignant 
growths.  Furuncles  should  be  incised 
as  early  as  possible,  even  before  suppura- 
tion occurs,  the  incision  being  repeated 
should  tension  become  troublesome. 
Antisepsis  and  cleanliness  need  hardly 
be  mentioned  as  indispensable.  For 
erysipelas  rest  in  bed  and  the  constant 
use  of  the  ordinary  lead-and-opium  lo- 
tion are  indicated.  The  application  of 
pure  carbolic  acid  at  the  border  of  the 
swelling  has  been  highly  recommended 
as  a  check  to  the  progress  of  the  disease. 
The  destruction  of  tissue  which  is  likely 
to  result  from  the  use  of  this  powerful 
substance  must  not  be  forgotten. 

Hernial  tumor  of  the  vulva  may  re- 
sult from  prolapse  of  an  ovary  or  from 
descent  of  the  intestine  through  the  in- 
guinal or  femoral  canal  into  the  labium 
majus.  The  differentiation  of  the  causes 
of   hernia    is    not    always    possible,    and 
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when  operating  for  this  condition  it  is 
well  to  remember  the  desirability  of  re- 
turning a  healthy  ovary  to  the  pelvic 
cavity.  The  prolonged  ovarian  ligament 
may  be  shortened  by  looping  it  upon 
itself  to  prevent  recurrence  of  the  pro- 
lapse. The  Bassini  operation  offers  good 
prospect  of  radical  cure  for  hernia  in 
women.  Hydrocele  of  the  round  liga- 
ment will,  in  some  eases,  simulate  in- 
testinal hernia,  and  must  be  distin- 
guished from  it  in  the  plan  of  treatment. 
The  contents  of  such  a  tumor  are,  of 
course,  to  be  evacuated  and  a  portion  of 
the  tumor-wall  removed  to  prevent  pos- 
sible recurrence  of  the  condition.  Hffim- 
atoma  of  the  vulva  may  occur  apart 
from  that  which  occurs  with  varicocele. 
It  consists  in  a  swelling  of  one  or  both 
labia  majora,  and  is  almost  invariably 
the  result  of  traumatism.  Eest,  pressure, 
and  the  application  of  soothing  lotions 
form  the  principal  means  of  treatment. 
Should  abscess  occur,  it  must  be  treated 
by  suitable  surgical  measures. 

Other  benign  tumors  of  the  vulva 
which  also  are  of  rare  occurrence  are 
fibroma  of  the  round  ligament,  dermoid, 
and  lipoma.  These  are  to  be  treated 
surgically  as  would  be  the  case  should 
they  occur  in  other  parts  of  the  body. 

Among  420  primary  neoplasms  of  the 
external  genitals  in  women,  Williams 
found  only  17  fibromas,  or  only  about  I 
in  600  of  all  the  new  growths  in  women 
he  tabulated.  The  fibrous  and  fibromy- 
omatous  tumors  that  are  seen  in  this  re- 
gion may  have  their  origin  in  two  main 
sources;  (1)  the  subcutaneous  connect- 
ive tissue,  and  (2)  the  connective  tissue 
and  terminal  muscular  fibres  of  the 
round  ligament,  and  possibly  in  mus- 
cular fibres  in  the  skin,  while,  as  curi- 
osities, may  be  mentioned  tumors  arising 
in  [a]  the  pelvic  fascia  and  periosteum 
of  the  bony  pelvis,  [6]  the  recto-vaginal 
septum,  and  [c]  the  uterus.  Malcolm 
Storer  (Boston  Med.  and  Surg.  Jour., 
Dec.  15,  '98). 


Malignant  disease  of  the  vulva  may  be 
either  carcinoma  or  sarcoma,  the  former 
being  the  more  frequent.  Their  clinical 
differentiation  is  difficult  and  sometimes 
impossible.  They  present  an  indurated 
mass,  which  is  usually  very  painful  and 
may  have  numerous  ulcerating  and  dis- 
charging areas.  The  mass  develops 
rapidly,  and  in  a  short  time  the  inguinal 
glands  become  enlarged  and  painful. 
The  diagnosis  is  not  difficult,  syphilis 
being  excluded. 

Epithelioma  of  the  vulva  is  liable  to 
be  confounded:     (I)  with  simple  vegeta- 
tions;   (2)  with  lupus  of  the  vulva;   and 
(3)    with  syphilitic  affections;    but  the 
first,   the   simple   vegetations,   secrete   a 
virulent  liquid  unlike  the  ichor  of  cancer, 
they  readily  yield  to  an  energetic  caus- 
tic   which   prevents    their   reproduction, 
and  they  have  no  hardened  base,  being 
remarkable   for   their   softness.     In   the 
case    of    lupus,    the    vulva    is    red    and 
presents    scattered    fungous    ulcerations 
which  are  without  any  indurated  base; 
while  the  syphilitic  chancre  is  more  lim- 
ited and  has  a  little  circle  of  character- 
istic induration.    Wilmer  Krusen  (Phila. 
Med.  Jour.,  Sept.  2,  '99). 
Treatment. — The  tumor  should  be  re- 
moved as  thoroughly  and  as  promptly  as 
possible,  and  my  preference  is  for  the 
cautery-knife  for  such  operations.     The 
hemorrhage  may  be  very  profuse,  but 
it  can  usually  be  checked  by  firm  press- 
ure.     The    tumor    is    likely    to    return 
quickly  and  should  be  removed  as  often 
as  the  conditions  will  warrant  it. 

Andrew  F.  Cureieh, 

New  York. 

VAGINO-PERINEAL  INJURIES. 

Surgery  of  the  Perineum. — ^Eupture  of 
the  perineum  may  be  described  as  a  split- 
ting of  the  perineal  body,  which  latter 
directly  or  indirectly  supports  the  blad- 
der, rectum,  uterus,  and  the  intestines. 
Various  degrees  of  laceration  are  de- 
scribed which  may  be  classed  under  the 
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heads:  "Complete"  and  ''Partial  Rupt- 
ure." These  include  the  following  de- 
grees of  destruction: — 

Superficial  rupture  of  the  fourchette 
and  perineum,  not  involving  the  sphinc- 
ters. 

Eupture  to  the  sphincter  ani. 

Eupture  through  the  sphincter  ani. 

Eupture  through  the  sphincter  ani  and 
involving  the  recto-vaginal  septum. 

Xot  infrequently  subcutaneous  rupture 
of  the  muscular  tissue  and  fasciae  of  the 
perineum  takes  place,  leaving  the  skin 
and  mucous  membrane  intact.  These 
latter  are  called  concealed  ruptures,  and 
are  followed,  as  in  the  other  forms,  by 
relaxation  of  the  pelvic  floor  and  loss  of 
perineal  support. 

Symptoms. — The  symptoms  of  perineal 
rupture  are  at  first  a  feeling  of  weakness 
and  dragging  down  of  the  pelvic  viscera, 
and  later  the  prolapse  of  the  various  or- 
gans resulting,  when  the  rupture  is  par- 
tial, in  subinvolution  of  the  vagina; 
prolapse  of  the  vagina,  with  cystocele  or 
rectocele;  and  prolapse  of  the  uterus. 
When  the  rupture  is  complete,  to  these 
may  be  added  incontinence  of  fasces  and 
intestinal  gases  and  prolapse  of  the  rec- 
tum. As  an  exception,  the  patient  may 
suffer  but  little  even  when  the  two  pas- 
sages are  laid  into  one;  but  generally  the 
patient's  condition  is  a  sad  one.  Fsecal 
matter  and  gases  pass  without  control, 
and  the  pelvic  organs  tend  so  strongly 
to  descend  that  exercise,  muscular  efforts, 
or  tenesmus  produce  a  sense  of  weariness, 
pain  throughout  the  pelvis,  and  traction 
upon  the  broad  ligaments. 

Diagnosis. — The  diagnosis  of  this  con- 
dition is  made  by  inspection. 

Etiology. — The  most  common  cause  of 
laceration  of  the  perineum  is  parturition 
through  rapid  delivery  with  forceps,  un- 
usually large  head,  or  one  persisting  in 
tlie  occipito-postcrior  position;    less  fre- 


quently through  some  accidental  injury, 
as  the  passage  of  large  tumors,  a  fall  upon 
a  sharp  object,  etc. 

Pathology. — In  partial  perineal  rupt- 
ures there  is  the  exposure  of  a  more  or 
less  extensive  raw  surface,  richly  supplied 
with  blood-  and  lymph-  vessels,  and  in 
close  proximity  to  the  intrapelvic  and  in- 
guinal chains  of  lymphatic  glands.  This 
raw  surface  is,  as  a  rule,  indisposed  to 
heal  by  first  intention  and  over  its  sur- 
face for  two  or  three  weeks  there  is  an 
uninterrupted  flow  of  a  foetid,  semi- 
putrid,  irritating  fluid  consisting  of  dis- 
integrated muscular  tissue,  deca3'ing  and 
flaking  decidua,  disorganized  blood,  and 
muco-pus.  In  complete  perineal  rupture 
the  presence  of  faecal  matter  and  intes- 
tinal gases  are  added.  Rupture  of  the 
perineum  in  the  puerperal  state  may  lead 
to  septicaemia,  anterior  or  posterior  dis- 
placement or  prolapse  of  the  uterus,  cys- 
tocele, rectocele,  uterine  engorgement 
and  hyperplasia,  subinvolution  of  uterus 
and  vagina,  loss  of  power  of  uterine  liga- 
ments, development  of  a  tendency  to 
abortion,  an  impairment  of  sexual  grati- 
fication to  the  male,  and  neuralgia  aifect- 
ing  the  site  of  the  rupture. 

Prognosis. — When  the  rupture  is  in- 
complete and  of  slight  extent  and  only  a 
small  portion  of  the  perineal  body  is  in- 
volved, symptoms  may  be  lacking  and  no 
evil  follow.  In  first  labors  laceration  of 
this  kind  and  extent  is  the  rule,  and  not 
the  exception,  and  interference  is  not 
necessary.  The  first  and  second  degrees 
of  laceration  mentioned  above  are  often 
without  evil  consequences,  and  may  be 
unknown  to  patient  or  physician  unless 
through  careful  inspection;  this  is  not 
the  rule,  but  the  exception.  The  third 
degree  is  always  a  grave  accident.  The 
fourth  degree  is  the  most  serious  form. 
The  more  serious  the  laceration,  the  less 
chance  tlicre  is  of  spontaneous  recovery 
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and  the  more  probable  the  complica- 
tions and  evil  results  before  mentioned. 
Proper  repair  of  the  rupture  is  always 
productive  of  great  gain  to  the  patient. 

Treatment. — Every  perineal  laceration 
should  be  closed  by  suture  immediately 
after  the  expulsion  of  the  placenta  when- 
ever the  rent  seems  large  enough  to  de- 
mand repair,  for  the  purpose  of  secviring 
primary  union,  if  possible.  Bare  excep- 
tions to  this  rule  might  be  made  in  cases 
of  extreme  exhaustion  or  where  there  is 
no  chance  of  immediate  union  on  account 
of  the  bruised  condition  of  the  parts. 
The  worst  cases  of  laceration  usually  fol- 
low instrumental  or  manual  deliver)',  and 
may  be  discovered  while  the  patient  is 
yet  profoundly  ansesthetized.  The  cir- 
cumstances are  propitious  for  an  imme- 
diate operation,  which,  if  successful,  will 
save  the  patient  much  suffering,  while 
failure  will  not  make  her  condition  worse. 
The  obstetrical  bag  should  always  contain 
needles  and  sutures  for  this  operation. 
T.  Gaillard  Thomas  notes  three  factors 
which  may  tend  to  defeat  the  success  of 
immediate  operation:  hasty  operation; 
entrance  of  the  lochial  discharge  into  the 
wound;  failure  to  close  the  upper  portion 
of  the  perineal  body,  leaving  a  pouch  for 
the  accumulation  of  putrefying  materials 
and  leaving  the  anterior  vaginal  wall  and 
bladder  without  support. 

If  failure  of  primary  operation  ensue, 
a  second  operation  should  not  be  done  be- 
fore the  results  of  parturition  have  disap- 
peared,— say,  not  less  than  two  months. 

Immediate  Operation. — -The  old 
method  of  immediate  operation  was  to  in- 
troduce the  first  suture  at  the  lower  angle 
of  the  rent,  and  the  last  one  at  the  poste- 
rior commissure,  passing  them  as  deeply 
as  possible  to  include  the  whole  of  the 
torn  surfaces.  T.  G.  Thomas  of  late 
years  has  advised  another  plan.  He  takes 
a  strong  curved  needle,  at  least  three 


inches  in  length,  threads  it  with  strong 
sublimated  silk,  and  passes  it  from  a  point 
corresponding  to  the  upper  margin  of  the 
rent  on  one  labium  downward  and  back- 
ward above  the  upper  angle  of  the  lacera- 
tion in  the  posterior  vaginal  wall  and  out 
again  at  a  spot  corresponding  to  the  point 
of  entrance  on  the  opposite  labium,  keep- 
ing the  suture  carefully  concealed.  The 
wound  having  been  thoroughly  cleansed 
by  irrigation  or  sponging  with  a  1  to  5000 
sublimate  solution,  this  single  suture  is 
securely  tied;  in  this  way  the  floor  of  the 
vagina  is  at  once  closed,  and  the  remain- 
ing perineal  wound  shut  off  from  con- 
tamination by  blood  oozing  from  the 
uterus.  Usually,  now  not  more  than  two 
other  comparatively  superficial  stitches 
have  to  he  passed,  care  being  taken  that 
the  deep  portions  of  the  wound  are  in- 
cluded and  approximated  when  the  su- 
tures are  tied.  It  is  claimed  for  this  op- 
eration that  it  is  very  easy  of  perform- 
ance, requires  but  a  few  minutes,  and  is 
well  borne  even  by  very  much  exhausted 
patients.  The  sutures  are  usually  re- 
moved between  the  fourth  and  seventh 
days,  when  they  will  have  begun  to  cut, 
and  are  no  longer  of  any  use,  whether 
union  has  taken  place  or  not. 

Delated  Operation. — When  primary 
operation  has  been  omitted  or  has  failed, 
a  plastic  one  is  necessary  for  restoration 
of  the  perineal  body.  These  operations 
should  not  be  undertaken  until  from  six 
to  twelve  months  after  the  original  in- 
jury. During  this  interval  the  general 
health  of  the  patient  should  be  looked 
after,  and  tonics  administered  if  neces- 
sary. For  a  week  before  the  operation 
the  bowels  should  be  kept  open  by  mild 
cathartics,  so  that  all  scybala  may  be  re- 
moved. In  cases  of  complete  rupture  the 
bowels  should  receive  like  attention  for 
two  weeks,  a  compound  cathartic  or  com- 
pound rhubarb  pill,  or  a  saline  laxative 
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being  given  every  twelve  hours  to  secure 
free  atonic  evacuation;  hypercatharsis 
should  be  avoided.  During  the  same  time 
the  vagina  should  be  thoroughly  syr- 
inged, night  and  morning,  with  warm 
borosalicylie  or  hydronaphthol  douches. 
Immediately  before  the  beginning  of  the 
operation  the  parts  should  be  shaved  and 
well  scrubbed. 

The  instruments  required  will  consist 
of  a  sharp  bistoury,  long-handled  scissors 
curved  on  the  flat,  two  pairs  of  mouse- 
toothed  forceps  and  pair  of  dissecting 
forceps,  a  dozen  haemostatic  forceps,  a 
needle-forceps,  two  or  more  large  curved 
needles,  preferably  Hagedorn's,  as  many 
small  curved  needles,  and  a  pair  of  suit- 
able retractors  for  holding  back  the  labia. 
Sterilized  silk  is  to  be  preferred  for  su- 
tures, a  coarse  thread  for  the  deep  su- 
tures, and  a  finer  one  for  the  superficial 
ones.  Catgut  is  best  for  ligatures,  and  in 
some  cases  for  sutures.  The  patient, 
dressed  for  bed,  should  be  placed  upon  a 
table,  under  a  good  light,  in  the  position 
for  lithotomy,  with  the  pelvis  elevated  on 
a  hard  pillow,  and  etherized.  Four  as- 
sistants will  be  found  useful,  although 
three  may  be  sufficient.  One  of  these 
should  administer  the  anaesthetic,  one 
should  hold  each  knee,  and  the  fourth 
should  hand  the  instruments. 

The  operative  procedures  will  vary  ac- 
cording to  the  preference  of  the  operator 
and  according  as  the  laceration  is  partial 
or  complete.  The  concealed  variety 
should  be  transformed  into  the  incom- 
plete or  partial  by  transfixion  with  the 
bistoury  and  incision  as  the  initial  step 
of  the  operation. 

Flap-Si'Litting  Oi'EiiATioK.  —  This 
operation  was  introduced  by  Lawson 
Tait  and  indorsed  by  Saenger,  Martin, 
Munde,  and  others.  In  this  operation 
no  tissue  is  removed,  the  result  being 
achieved  by  simply  splitting  transversely 


and  perpendicularly  the  surfaces  which 
are  later  united.  This  operation  is  useful 
alike  in  partial  and  in  complete  rupture. 

The  patient,  after  the  usual  prelimi- 
nary preparation,  being  placed  in  the 
lithotomy  position,  the  recto-vaginal  sep- 
tum is  split  from  side  to  side,  beginning 
in  the  middle  line,  by  means  of  a  pair  of 
sharp-pointed  scissors.  If  the  laceration 
be  an  incomplete  one,  the  incision  is  pro- 
longed up  on  either  side  to  the  upper 
border  of  the  perineal  cicatrix,  the  depth 
of  the  woimd  upward  being  not  more 
than  from  a  quarter  to  a  half  inch.  The 
upper,  or  vaginal,  flap  is  then  drawn  up- 
ward by  means  of  a  tenaculum  or  forceps; 
the  lower,  or  rectal,  flap  downward  in  the 
same  manner;  and  the  sutures  are 
then  passed,  being  carefully  concealed 
throughout,  from  the  left  side  of  the 
patient  to  the  right,  beginning  at  the 
point  nearest  to  the  anus,  using  a  straight 
or  very  slightly  curved  needle.  Thomas 
and  Munde  advise  that  the  sutures  be  in- 
troduced just  outside  the  edge  of  the 
wound,  emerging  at  the  same  spot  on  the 
opposite  side.  Tait  recommends  passing 
them  just  within  the  edge  of  the  wound, 
which  does  not  allow  the  edges  of  the 
skin  to  be  brought  into  close  apposition 
as  by  the  method  of  Thomas  and  Munde. 
After  all  the  sutures  have  been  intro- 
duced, they  are  tied,  and  the  puckering 
of  the  posterior  vaginal  commissure  is 
corrected  by  short  interrupted  catgut  su- 
tures, so  as  to  insure  complete  closure  of 
the  wound. 

In  complete  laceration,  on  either  side 
of  the  transverse  incision  which  splits  the 
recto-vaginal  septum  a  downward  and 
backward  incision  is  carried,  which  goes 
just  beyond  the  edges  of  the  separated 
sphincter-ani  muscles.  A  more  marked 
dimpling  on  eacli  side  of  the  anus  shows 
plainly  the  location  of  the  retracted  ends 
of  the  sphincter  ani  wliou  the  laceration 
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is  complete.  The  points  must  be  de- 
nuded and  the  sutures  so  placed  as  to 
bring  and  hold  them  in  apposition  until 
union  has  occurred.  The  flaps  are  held 
apart,  upward  and  downward  as  already 
described,  and  the  first  suture,  beginning 
from  behind,  is  inserted  just  outside  and 
below  the  edges  of  the  torn  sphincter  ani 
and  brought  out  exactly  at  the  same  spot 
on  the  opposite  side.  The  stitches  are 
then  introduced  and  tied  as  in  the  incom- 
plete operation.  Although  the  operation 
may  be  performed  within  ten  minutes,  it 
will  be  found  necessary  to  introduce  a 
certain  number  of  superficial  catgut  su- 
tures into  the  perineum  or  along  the 
vagino-perineal  commissure,  if  we  wish 
to  secure  perfect  cutaneous  union.  In 
complete  lacerations  there  is  more  cer- 
tainty of  securing  a  perfect  restoration  of 
function  of  the  sphincter-ani  muscle,  and 
in  preventing  the  formation  of  a  recto- 
vaginal fistula  than  with  other  methods. 

In  the  after-treatment  especial  care 
should  be  taken  to  protect  the  wound 
from  contamination  by  the  urine.  The 
urine  should  be  drawn  by  a  catheter  or 
the  patient  may  be  allowed  to  turn  over 
upon  her  face  and  urinate  in  that  posi- 
tion, after  which  the  parts  should  be 
thoroughly  douched  with  a  boro-salicylic 
solution.  The  sutures  may  be  removed 
after  ten  days,  but  such  removal  should 
be  delayed  if  they  are  not  causing  irrita- 
tion or  have  not  ceased  to  hold  the  parts. 
The  recumbent  posture  should  be  main- 
tained for  three  weeks,  and  four  weeks 
should  elapse  before  the  patient  is  al- 
lowed upon  her  feet. 

EmiET's  Operation. — In  this  opera- 
tion the  crest  of  the  rectocele  is  first  de- 
termined as  well  as  the  extent  of  the 
lateral  tears.  The  posterior  surface  of 
the  vagina  is  then  "denuded  from  the 
edge  of  the  sphincter-ani  muscle  up  each 
labium  to  the  remains  of  the  carunculse, 


and  across  on  the  posterior  wall  of  the 
vagina  to  the  extent  of  the  rectocele,"  so 
that  the  denuded  surface,  by  its  median 
portion  and  lateral  prolongations  into  the 
sulci  corresponding  to  the  tears,  resem- 
bles a  trefoil.  The  first  suture  is  intro- 
duced near  the  anus,  followed  by  others 
introduced  at  higher  levels,  the  first  four 
being  usually  carefully  concealed  in  the 
tissues.  The  fifth  suture  perforates  only 
the  labium  on  each  side  and  loops  up  a 
part  of  the  median  raw  surface  as  it  passes 
over  it.  The  last  suture  perforates  the 
labium  on  each  side  and  loops  up  a  por- 
tion of  the  mucous  membrane  just  above 
the  denuded  surface. 

Galabius  Operation. — In  this  opera- 
tion the  extent  of  surface  to  be  denuded 
is  generally  that  of  the  cicatrix  resulting 
from  the  laceration,  but  "it  is  well  to  go 
a  little  beyond  the  limits  of  this  in  all 
directions,  especially  up  the  median  line 
of  the  vagina  and  toward  the  lower  halves 
of  the  labia  majora,  both  in  order  to  se- 
cure, if  possible,  a  perineal  body  some- 
what larger  and  deeper  than  the  original 
one,  and  to  allow  some  margin  in  case 
the  surfaces  do  not  unite  completely  up 
to  the  edges."  The  mucous  membrane  of 
the  vagina  is  first  slit  vertically  in  the 
middle  line  from  a  little  beyond  the 
upper  edges  of  the  cicatrix  down  to  the 
edge  of  the  sphincter.  From  the  anal  end 
of  this  median  incision  semicircular  in- 
cisions are  made  outwardly  on  each  side 
not  extending  farther  than  the  lower  ex- 
tremity of  the  nymphjB.  This  blocks  out 
two  triangular  flaps  on  each  side,  which 
are  to  be  dissected  from  the  anal  apex 
toward  the  base,  which  is  transverse.  All 
of  these  flaps  when  once  mapped  out  are 
to  be  removed,  excepting  a  transverse  bor- 
der at  the  base.  They  are  then  united 
by  suture  (silk-worm  gut).  In  bringing 
out  the  sutures  in  the  centre,  Galabin  ad- 
vises that  they  be  brought  out  "for  spaces 
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alternately  short  and  long,"  so  that  the 
surfaces  may  be  more  easily  brought  into 
contact  at  all  levels  without  undue  ten- 


The  performance  of  secondary  opera- 
tions for  ruptured  perineum  is  advised 
during  the  puerperal  period;  that  is, 
from  the  second  to  the  twentieth  day 
after  labor.  The  operation  is  undertaken 
in  those  cases  where  immediate  suturing 
after  labor  has  not  been  done,  or  where, 
if  done,  has  not  been  successful.  The  pa- 
tient's vagina  is  carefully  washed  out 
with  corrosive-sublimate  solution  and  a 
tampon  of  sublimate  gauze  inserted  to 
take  up  the  discharge.  The  tampon  is 
removed  just  before  the  operation,  the 
vagina  again  syringed  out,  and  a  fresh 
tampon  inserted,  which  remains  in  situ 
for  twenty-four  hours.  After  this  the 
tampon  is  unnecessary,  and  careful  vag- 
inal douching  is  sufficient.  The  opera- 
tion consists  in  first  maiking  out  the  ex- 
tent of  the  raw  surface,  and  then  remov- 
ing the  granulation  or  cicatricial  tissue 
with  a  sharp  spoon  within  tliat  limit 
Tlie  sutures  are  then  inserted  in  the 
usual  way,  and  the  raw  surfaces  brought 
together.  The  sutures  are  removed  on 
the  seventh  day.  KholiiiogorofT  (Vratch. 
No.  19,  '98). 

In  complete  tear  (if  the  ])erincum  the 
following  plan  is  jicrsonally  used:  The 
denudation  is  made  so  that  there  is  no 
rectal  wound.  An  incision  is  carried 
across  the  septum  at  least  a  centimetre 
above  the  margin  between  the  junction 
of  the  rectal  and  vaginal  mucous  mem- 
branes. This  incision  extends  across  the 
whole  sejitum  ard  above  and  beyond  the 
sphincter-ends.  Taking  this  as  the  base- 
line, the  operation  on  the  vulvar  and 
vaginal  portion  of  the  rent  is  then  made 
in  the  usual  manner,  as  in  the  case  of  re- 
pair of  an  ordinary  rcla.xcd  vaginal  out- 
let. Having  completed  this  denudation, 
the  operator  turns  his  attention  to  the 
rectal  tear.  He  inserts  his  left  index 
finger  into  the  bowel  and  draws  the  sep- 
tum forward,  and  then  carefully  dissects 
the  strip  of  undenuded  tissue  described 
above  so  as  to  free  it  and  turn  it  down 
as  nn  apron.  At  the  sides  of  this  flap  the 
ends  of  the  sphincter  nnisole  arc  caught 


up  and  liberated.  The  purpose  of  the  flap 
is  to  turn  down  an  apron  or  fold  of  tis- 
sue, which,  when  the  sutures  are  all  in 
place,  projects  out  of  the  anal  orifice  and 
points  in  a  direction  away  from  the  im- 
pact of  the  faecal  masses. 

When  the  denudation  is  complete  and 
the  apron  turned  down,  the  presence  of 
dead  spaces  in  the  septum  is  avoided  by 
the  following  plan:  Three  or  four  catgut 
sutures  are  applied  in  the  form  of  a 
figure-of-eight.  They  are  inserted  above, 
and  each  suture  grasps  the  fibres  of  the 
internal  sphincter-muscle  well  to  one  side 
of  the  median-line  sutures,  is  then  car- 
ried to  the  opposite  side,  and  then  past 
the  tissue  of  the  septum  well  above  the 
internal  sphincter;  it  then  returns  to  the 
first  side  and  includes  the  corresponding 
area  of  tissue,  and  is  finally  brought  out 
through  the  internal  sphincter  at  a  point 
corresponding  with  point  of  entrance. 
This  entire  suture  is  buried  in  the  sep- 
tum. Then  the  sutures  (silk-worm  gut) 
which  approximate  the  triangles  are  in- 
.  troduced,  and  then  those  of  the  perineal 
surface.  The  final  step  is  the  union  of 
the  edges  of  the  apron,  which  now  lie 
more  or  less  crumpled  together  and 
projecting  at  the  anus;  by  leaving  these 
sutures  long  and  making  sliglit  traction 
this  entire  line  can  be  drawn  w  ell  outside 
and  fixed  on  the  buttocks  by  a  strap  of 
adhesive  plaster.  Howard  Kelly  (Amer. 
Jour,  of  Obstet.,  Aug.,  '99). 

The  reason  a  dead  space  is  often  left  in 
closure  of  lacerated  sphincter  is  that 
the  operator  does  not  denude  far  enough 
beyond  the  fistula.  As  the  surfaces  to  be 
sutured  represent  two  arcs  of  a  circle,  il 
is  necessary  to  suture  so  that  they  nidi- 
ate  like  the  sticks  of  a  fan.  No  matter 
how  the  sutures  are  inserted,  if  the 
bowels  are  not  moved  daily  by  a  saline 
cathartic,  a  certain  percentage  will  neces- 
sarily fail,  T.  A.  Kmmet  (Amer.  Jour, 
of  Obstet,  Aug.,  '99). 

VALERIAN.— Valerian  is  the  rhizcime 
and  rootlet  of  Valeriana  officinalis  (nat. 
ord.,  Valerianacecv):  a  native  of  Europe, 
but  cultivated  in  America.  The  prin- 
cipal constituent  of  valerian  is  a  volatile 
oil  which,  by  o.xidation,  yields  valerianic 
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acid.  Valerianic  acid  may  be  made  arti- 
ficially by  the  oxidation  of  amylic  alco- 
hol, and  it  is  from  this  acid  that  the  offi- 
cial valerianates  of  ammonia,  iron,  qui- 
nine, and  zinc  are  found;  but  it  does  not 
quite  correspond  with  the  natural  acid 
in  its  physiological  effects.  The  ammo- 
niated  tincture  is  a  valuable  preparation, 
owing  to  the  stimulating  and  carminative 
effects  of  the  ammonia.  The  valerian- 
ates are  seldom  used  except  in  the  com- 
bination known  as  the  "three  valerian- 
ates" of  iron,  quinine,  and  zinc.  An 
elixir  of  valerianate  of  ammonia  is  an 
excellent  preparation  when  well  made; 
it  should  contain  2  grains  of  the  salt  to 
the  fluidrachm  and  may  be  given  in 
quantities  up  to  a  tablespoonful. 

Preparations  and  Doses.  —  Valeriana 
(U.  S.  P.),  10  to  30  grains. 

Extractum  Valerianae  fluidum  (U.  S. 
P.),  4  to  8  drachms. 

Tinetura  Valeriana,  U.  S.  P.  (20  per 
cent.),  1  to  2  drachms. 

Tinetura  Valerianae  ammoniata,  U.  S. 
P.  (powdered  root,  20  parts;  aromatic 
spirit  of  ammonia,  sufficient  to  make  100 
parts),  1  to  2  drachms. 

Physiological  Action.  — ■  Valerian  is  a 
very  feeble  depressant  to  the  nervous 
system,  tending  to  produce  rest.  It  re- 
duces irritability  and  reflex  contractions, 
and  is  a  sedative  to  the  spinal  cord.  In 
large  doses  it  produces  a  feeling  of 
warmth  in  the  stomach,  and  sometimes 
nausea,  vomiting,  and  colicky  pains. 
The  pulse  is  generally  slightly  quickened, 
and  a  sense  of  exhilaration  is  induced, 
accompanied,  however,  by  formication  in 
the  hands  and  feet  (H.  C.  Wood).  Very 
large  doses  cause  a  feeling  of  heaviness, 
and  even  of  pain,  in  the  head. 

Therapeutics.  —  Valerian  is  valuable 
for  the  relief  of  the  milder  forms  of 
functional  disturbance  arising  from  a 
weak  and  overexcitable  or  an  exhausted 


nervous  system.  It  is,  therefore,  given 
with  advantage  in  nervousness  and  hys- 
teria, but  is  less  useful  in  mania  a  poiu 
and  in  the  delirium  of  adynamic  fevers, 
in  which  latter  cases  it  is  generally  con- 
joined with  the  bromides  or  with  more 
powerful  remedies. 

VALVTJLAK  DISEASES  OF  THE 
HEART  AND  ENDOCARDITIS. 

Endocarditis. 

Definition. — Inflammation  of  the  mem- 
brane lining  the  cavities  of  the  heart. 
The  process  may  be  acute  or  chronic. 
The  acute  form  is  variously  described  as 
"simple,"  "benign,"  or  "verrucose,"  and 
"ulcerative,"  "septic,"  or  "malignant," 
according  to  the  mildness  or  severity  of 
the  disease;  but  between  these  two  forms 
there  is  in  reality  no  dividing-line.  The 
disease  attacks  mainly  the  valves  of  the 
heart. 

Acute  Endocarditis. 

Symptoms. — The  onset  of  acute  endo- 
carditis is  insidious.  There  may  be  no 
symptoms  which  call  especial  attention 
to  the  organ  affected.  There  may  be  a 
slight  rise  of  temperature,  and  some 
quickening,  and  possibly  some  irregu- 
larity, of  the  pulse.  In  the  benign  form 
there  may  be  no  evidence  of  the  disease 
until  two  or  three  months  after  it  has 
run  its  course,  when  impairment  of  the 
valves  is  detected.  In  some  cases  there 
is  precordial  pain,  or,  if  the  patient  is 
a  child,  there  may  be  epigastric  distress, 
with  vomiting.  The  pulse  is  of  low  ten- 
sion, and  the  patient  may  be  restless  and 
anxious,  and  may  prefer  a  somewhat  re- 
cumbent to  a  horizontal  position.  Ex- 
amination of  the  heart  will  disclose  in 
most  cases  a  murmur,  usually  of  a  blow- 
ing character,  and  usually  systolic  in 
time.  It  may  accompany  or  replace  the 
normal  soamd.  Even  in  the  malignant 
form  the  symptoms  may  be  masked  by 
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those  of  the  original  disease.  In  the 
severer  cases  sometimes  there  is  a  true 
chill  or  a  succession  of  chills;  and  the 
fever  may  be  either  typhoidal  or  inter- 
mittent or  remittent  in  its  character. 
The  patient  gives  evidence  of  great  pros- 
tration. The  pulse  is  rapid  and  irregu- 
lar; the  body  bathed  in  profuse  per- 
spiration; the  spleen  enlarged  and  ten- 
der. There  may  be  a  rose-colored  erup- 
tion iipon  the  body;  more  often  petechias 
are  seen.  The  number  of  white  corpus- 
cles in  the  blood  is  greatly  increased. 

In  some  cases,  even  the  worst,  careful 
and  repeated  examination  by  competent 
observers  may  detect  no  cardiac  murmur 
whatever. 

The  simple  form  may  give  rise  to 
embolism  in  different  parts  of  the  body, 
and  may  also  be  complicated  by  pleurisy 
or  pneumonia.  The  malignant  form  is 
still  more  apt  to  give  rise  to  emboli  than 
is  the  simple  form,  and  also  frequently 
distributes  infection.  In  fact,  scarcely 
any  tissue  is  exempt  from  these  dangers. 
Thus,  there  may  be  embolism  of  the 
femoral  or  external  iliac  arteries,  or  of 
the  capillaries  of  the  skin.  There  may 
be  infarctions  in  the  spleen,  causing  a 
swelling  and  tenderness  of  that  organ; 
in  the  kidneys,  giving  rise  to  renal  haem- 
orrhage; in  the  brain,  with  resulting 
paralysis  or  softening;  in  the  intestines, 
with  Ijloody  stools.  The  retina,  conjunc- 
tiva, gums,  parotid  gland,  and  stomach 
may  be  affected.  In  some  cases  there  is 
acute  jaundice,  with  symptoms  simulat- 
ing acute  yellow  atrophy  of  the  liver; 
and,  as  just  stated,  these  lesions  are  not 
merely  mechanical,  but  infectious,  and 
apt  to  give  rise  to  suppuration. 

When  acute  endocarditis  is  due  to  re- 
currence of  inflammation  in  a  valve  pre- 
viously fibrntic,  abscesses  are  unusual. 

Tlie  duration  of  the  disease  in  the 
milder  cases  is  usuallv  from  two  to  six 


weeks,  perhaps  in  most  instances  about 
four  weeks.  The  malignant  cases  may 
reach  a  fatal  termination  in  one  or  two 
days;  or  again,  they  may  be  prolonged 
for  several  months,  or  a  year,  and  then 
prove  fatal.  Some  cases  of  simple  endo- 
carditis are  not  suspected  during  their 
course  nor  betrayed  by  sequelae;  thus, 
minute  vegetations  may  be  found,  post- 
mortem, upon  the  valves  of  patients  who 
die  of  consumption  or  of  carcinoma, 
which  have  been  of  no  importance  what- 
ever. The  great  harm  that  simple  endo- 
carditis does  the  patient  is  not  imme- 
diate, but  consists  in  laying  a  foundation 
for  ultimate  changes  in  the  valves,  which 
impair  the  functional  integrity  of  the 
heart. 

Diagnosis. — The  first  question  to  settle 
with  regard  to  diagnosis  is  whether  any 
endocarditis  exists  at  all,  and,  secondly, 
whether  the  form  is  simple  or  malignant. 
There  may  be  no  objective  cardiac  signs 
distinctive  of  the  disease.  Usually,  how- 
ever, there  is  a  systolic  apical  murmur, 
and  the  heart  is  enlarged,  with  a  more 
widely  diffused  impulse  than  normal,  and 
an  excited^ — though  feeble— action. 

It  should  be  borne  in  mind  that  many 
of  the  diseases  with  which  acute  endo- 
carditis is  etiologically  associated  give 
rise  to  functional  cardiac  murmurs;  so 
that  the  mere  discovery  of  an  abnormal 
sound  over  the  heart  docs  not  establish 
the  diagnosis. 

Typhoid  feveu  is  more  gradual  in  its 
onset  and  has  a  small  number  of  white 
blood-corpuscles  contrasted  with  the  leu- 
cocytosis  of  endocarditis  and  an  infre- 
quent pulse.  Moreover,  the  Widal  re- 
action is  distinctive  of  typhoid,  as  would 
also  be  the  discovery  of  typhoid  bacilli 
in  the  stools.  Typhoid  may  give  rise  to 
infarctions,  and  to  inflammation  of  the 
parotid,  Imt  not  often. 

Act'Tic  Tt'HEnrui,osis  has  its  hectic 
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fever,  rapid  wasting,  possiole  pulmonary 
signs,  sometimes  tubercle  bacilli,  and,  as 
a  rule,  no  objective  cardiac  symptoms. 

Malarial  fever  may  be  recognized 
by  the  discovery  of  the  characteristic 
organisms  in  the  blood. 

Septicaemia  and  pyaemia  have  symp- 
toms identical  with  those  seen  in  certain 
forms  of  malignant  endocarditis,  which 
disease  has,  indeed,  been  called  an  arte- 
rial pysemia.  In  some  acute  cases  there 
is  possibility  of  confusion  with  typhus 
fever,  cerebro-spinal  meningitis,  abscess 
of  the  liver,  and  hsemorrhagic  small-pox. 

In  severe  infectious  diseases,  un- 
less there  be  signs  of  obstruction  of  a 
valve,  it  may  be  impossible  to  determine 
whether  there  be  endocarditis  or  a  myo- 
carditis due  to  toxins,  rendering  the  wall 
flabby  and  the  mitral  valve  relatively 
incompetent. 

Etiology.  —  Endocarditis  is  an  infec- 
tious disease,  and  almost  always  sec- 
ondary to  some  other.  It  is  most  fre- 
quently an  expression  of  rheumatism. 
It  may  follow  tonsillitis,  pleurisy,  chorea, 
measles,  small-pox,  and  any  acute  infec- 
tious disease,  particularly  scarlet  fever. 
Pneumonia,  influenza,  erysipelas,  gonor- 
rhosa,  pericarditis  and  meningitis  may 
present  this  complication;  as  may  also, 
in  rare  instances,  typhoid  fever,  tuber- 
culosis, and  diphtheria.  Osteomyelitis, 
puerperal  fever  (as  well  as  other  vaginal 
or  uterine  affections),  empyema,  bron- 
chiectasis, external  wounds,  and  any 
form  of  septicemia  may  occasion  endo- 
carditis. Cancer,  gout,  diabetes,  and 
Bright's  disease  may  give  rise  to  it. 

Almost  invariably  some  form  of  bac- 
teria is  found  in  the  lesions;  but  there 
does  not  seem  to  be  any  bacterium  pecul- 
iar to  the  disease.  In  both  the  simple 
and  malignant  forms  the  pyogenic  micro- 
organisms are  those  most  often  encount- 


ered;    namely,    streptococci,    staphylo- 
cocci, pneumococci,  and  gonococci. 

Before  birth  the  right  side  of  the 
heart  is  almost  exclusively  affected;  after 
birth,  the  left.  Early  adult  life  furnishes 
a  majority  of  the  cases;  and,  according 
to  the  latest  statistics,  men  are  somewhat 
more  liable  to  the  disease  than  women. 

Eighty-four  cases  of  infective  endo- 
carditis were  met  with  at  St.  Bartholo- 
mew's Hospital,  from  January,  1890,  to 
March,  1897.  Fifty-one  were  males  and 
thirty-three  females;  the  average  ages 
of  males,  C2.7  per  cent,  between  20  and 
40  years:  females,  51.5  per  cent,  between 
10  and  30  years,  and  .33.3  per  cent,  be- 
tween 15  and  25  years.  In  all  but  10 
cases  either  old  cardiac  disease  or  an 
inflammatory  infective  lesion  accom- 
panied the  endocarditis.  Of  these  10, 
malignant  disease  occurred  in  4;  a  pos- 
sible pneumonia  in  1;  so  that  only  5 
could  be  considered  as  uncomplicated,  or 
as  a  primarj'  infective  endocarditis,  not 
preceded  by  either  cardiac  lesions  or  in- 
fective lesions  in  other  parts  of  the  body. 
There  was  pre-existing  cardiac  disease  in 
64.27  per  cent.;  29.8  per  cent,  were  ac- 
companied by  recognized  infective  proc- 
esses (not  counting  acute  rheumatism 
or  chorea  as  such).  Bronchiectasis,  em- 
pyema, vaginal  or  uterine  affections,  and 
also  influenza  must  be  regai'dcd  as  pyo- 
genetic  sources  of  infection.  An  ante- 
cedent pneumonia  occurred  in  14.28  per 
cent,  of  all  the  cases.  When  an  endo- 
carditis appears  in  the  course  of  an  in- 
fective fever  there  may  be  homologous, 
heterologous,  or  mi.xed  infection  of  the 
endocardium.  The  infective  endocarditis 
in  some  cases  may  be  merely  a  "ter- 
minal infection,"  the  micro-organisms 
invading  the  tissue  just  before  death, 
without  being  actually  responsible  for 
the  letlial  ending.  Kanthack  and  Tickell 
(Edinburgh  Med.  Jour.,  July,  '97). 

Pneumonic  endocarditis  is  not  very 
infrequent.  A  malignant  endocarditis 
arising  in  connection  with  pneumonia 
may  be  caused  by  (1)  the  pneumococcus 
and  (2)  the  streptococcus  and  staphylo- 
coccus. These  different  forms  of  the  dis- 
ease are  differentiated  by  tlie  course, 
temperature-curve,     and     complications. 
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The  course  of  a  true  pneumonic  emlo- 
earditis  is  much  shorter  than  that  of  a 
streptococcic  endocarditis.  When  malig- 
nant endocarditis  is  due  to  the  pneumo- 
coecus,  the  fever  is  usually  continuous, 
whereas  in  the  other  forms  it  is  in- 
termittent. Infarcts  and  metastatic  ab- 
scesses are  very  rare  in  pneumonic  endo- 
carditis, but  are  usually  found  in  the 
endocarditis  produced  by  the  pyogenic 
microbes.  Kerschensteiner  (Miinch.  med. 
Woch.,  Aug.  3,  '97). 

Thirty-six  cases  of  endocarditis  were 
studied  from  the  bacteriological  point 
of  view  by  microscopical  and  culture- 
methods.  In  thirty-four  cases  the  result 
was  positive,  in  two  only  it  was  nega- 
tive. The  histological  examination  in 
both  these  cases  established  the  fact  that 
they  were  not  a  true  endocarditis,  but  an 
atrophic  thrombosis.  From  an  analysis 
of  the  cases  it  is  concluded  that  (1)  the 
diplococcus  and  the  streptococcus  are  the 
most  constant  agents  in  endocarditis; 
(2)  that  these  are  able  to  produce, 
whether  alone  or  associated  with  other 
micro-organisms,  the  ulcerated  as  well  as 
the  verrucose  form;  (3)  that  the  diplo- 
coccus more  frequently  causes  aortic,  and 
the  streptococcus  mitral,  endocarditis. 
Desse  (Lo  Spcrim.,  anno  lii,  fasc.  1,  '98). 

Acute  endocarditis  may  occur  in  the 
course  of  phthisis.  It  is  most  frequent 
in  acute  miliary  tuberculosis,  but  a  true 
diagnosis  of  its  tubercular  character  is 
impossinlc  during  the  life  of  the  patient. 
Pericarditis  and  endocarditis  are  usually 
fatal  complications  in  phthisis,  and  their 
occurrence  becomes  the  more  rapidly 
fatal  the  more  advanced  the  patient  ap- 
pears to  be  in  the  lung  affection,  ^'on 
Kuck  (.Tour,  of  Tuber.,  April,  1900). 

A  case  of  acute  simple  en<Iocarditis 
has  never  been  observed  in  the  New 
York  Foundling  Hospital  in  the  past 
twenty-seven  years,  the  service  covering 
the  admission  of  27,000  infants,  with  an- 
topsy  in  between  2000  to  .'JOOO;  heart - 
niurnuirs  have  been  frequently  noted, 
but  they  have  been  transitory  or  unex- 
plained at  the  autopsy;  one  case  of  ma- 
lignant endocarditis  has  been  seen  as  a 
part  of  n  septiciemia.  Xorthrup  (.Taeobi 
Festschrift;  Philn.  J[ed.  .Jour.,  May  20, 
1000). 


Xumber  of  cases  in  which  the  disease 
followed  septic  infection  of  the  ordinary 
nature  that  had  nothing  to  do  ^vith 
rheumatism.  One  of  these  is  remarkable 
for  the  fact  that,  although  the  patient 
was  under  observation  for  a  number  of 
months,  and  at  the  autopsy  numerous 
vegetations  were  found  upon  the  aortic 
valve,  no  murmur  had  been  heard  at  any 
time  during  the  course  of  the  disease. 
We  cannot  discriminate  between  staphy- 
lococcic and  streptococcic  infection  by 
the  type  of  temperature.  The  diagnosis 
of  the  condition  is  to  be  made  from  the 
presence  of  symptoms  of  sepsis  and  a 
murmur  in  the  heart,  and  confirmed  by 
the  existence  of  a  palpable  tumor  of  the 
spleen.  Lenhartz  (Miinehener  med. 
Wochen.,  July  16,  1901). 

Pathology. — It  has  already  been  said 
that  clinically  there  is  no  dividing-line 
between  the  simple  and  malignant  forms 
of  endocarditis.  This  is  also  true  patho- 
logically. The  simplest  lesions  consist 
in  minute  warty  vegetations,  varying 
from  one  to  four  millimetres  in  diameter, 
seated  upon  the  valves.  These  consist  of 
masses  of  fibrin,  leucocytes,  blood-plate- 
lets, and  micro-organisms.  Sometimes 
the  vegetations  are  so  large  as  to  obstruct 
the  valvular  orifice.  Even  in  the  simple 
form  (endocarditis  verrucosa)  there  is 
more  or  less  ulceration  of  the  valvular 
endocardium.  In  the  malignant  form 
(endocarditis  ulcerosa  vel  diphtheritica) 
necrosis  is  more  extensive.  The  valve 
may  be  so  thinned  as  to  give  way  under 
the  pressure  of  the  blood,  thus  produc- 
ing a  valvular  aneurism,  or  actual  per- 
foration of  the  valve.  A  portion  of  the 
valve  may  be  destroyed  and  broken  off, 
or  some  of  the  chordae  tendinere  may  be 
ruptured. 

The  vegetations  are  situated  mainly  on 
that  surface  of  the  valve  which  is  op- 
posed to  the  blood-current.  Thus,  the 
lower  surface  of  the  aortic  valves  and  the 
upper  surface  of  the  mitral  valves  are 
chiefly  affected. 
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Exceptionally  the  heart-wall  suffers, 
sometimes  leading  to  cardiac  aneurism 
or  perforation  of  the  ventricular  septum 
or  perforation  into  the  pericardium. 

The  associated  lesions  peculiar  to  endo- 
carditis are  niainlj'  caused  by  emboli;  and 
yet  it  is  a  surprising  fact  that  sometimes, 
even  when  the  valvular  lesions  are  de- 
cidedly ulcerative,  no  evidence  of  em- 
bolism may  be  found  post-mortem. 

Embolism  affects  the  spleen  and  kid- 
neys most  frequenth',  and  also  many 
other  organs,  as  above  enumerated.  If 
the  right  side  of  the  heart  is  affected, 
there  may  be  multiple  pulmonary  ab- 
scesses. 

■  Autopsies  of  23  eases  of  endocarditis. 
Five  patients  showed  acute  verrucose 
endocarditis  with  superficial  bacteria ;  7 
were  subacute  verrucose  endocarditis 
with  organized  vegetations  in  which 
bacteria  were  imbedded:  5  were  old 
ulcerative  endocarditis  with  deform- 
•ity  and  calcification  of  the  valve  leaf- 
lets; and  C  were  fresh  endocarditis 
in  tuberculous,  cancerous,  or  old  people. 
Every  verrucose  endocarditis  is  mycotic 
in  origin.  .J.  Bartel  (Wiener  klin. 
Wochen.,  Oct.  10,  1901). 

Prognosis. — First,  it  is  possible  that 
very  slightly  developed  cases  of  simple 
acute  endocarditis  recover  without  any 
real  damage.  The  great  danger  from 
the  non-ulcerative  form,  besides  em- 
bolism, is  the  setting  up  of  a  chronic 
fibroid  deterioration  of  the  valve,  ulti- 
mately destroying  its  efficiency. 

The  malignant  forms  are  almost  in- 
variably fatal.  Cases  in  which  the  acute 
process  has  been  kindled  upon  the  re- 
mains .of  a  former  valvular  inflammation 
are  somewhat  more  hopeful. 

Treatment. — First,  prophylaxis:  Rheu- 
matic patients  should  be  kept  as  quiet  as 
possible.  The  salicylates  do  not  seem  to 
lessen  the  liability  of  such  patients  to 
endocarditis.  It  may  be  that  the  admin- 
istration of  alkalies  in  sufficient  amounts 


to  keep  the  urine  neutral  is  of  some  ad- 
vantage. 

During  the  last  thirteen  years  rather 
more  than  300  cases  of  acute  rheumatism 
have  passed  under  personal  care,  52  of 
which  developed  endocarditis.  In  all 
the  cases  perfect  rest,  avoidance  of  e.K- 
ertion,  and  a  light  milk  diet  were 
adopted.  In  13  cases  treatment  was  di- 
rected to  the  rheinnatism  only,  no  special 
lemedies  being  employed  for  the  cardiac 
complication;  in  1  case  the  bruit  dis- 
appeared spontaneously;  in  the  others 
the  lesion  was  permanent.  The  remain- 
ing cases  were  treated  on  a  definite  plan. 
As  soon  as  the  first  indications  of  a  bruit 
made  their  appearance,  .sodium  or  potas- 
sium iodide  in  10-grain  doses  was  given 
thrice  daily  in  addition  to  the  salicylates, 
and  a  blister  an  inch  in  diameter  was  ap- 
plied over  the  apex.  As  soon  as  the  irri- 
tation of  this  blister  began  to  subside 
a  second  was  applied  close  to  it :  then  a 
third,  and  so  on,  the  patient  being  kept 
meantime  as  quiet  as  possible,  exertion, 
exposure,  and  excess  of  nitrogenous  food 
being  strictly  forbidden.  A  gradual  sub- 
sidence of  the  bruit  was  frequently  no- 
ticed in  ten  days.  Of  these  39  cases  29 
^^■ere  discharged  with  normal  heart- 
sounds.  10  with  a  bruit.  Richard  Caton 
(Liverpool  iledico-t'hir.  Jour.;  Med. 
Record.  April  4,  '96). 

In  the  various  children's  diseases  the 
only  way  in  which  we  can  protect  the 
patients  from  cardiac  complications  is  by 
insuring  bodily  quiet  and  good  ventila- 
tion and  avoiding  exposure  to  cold. 

In  gonorrhoea  such  internal  antiseptics 
as  salol  and  urotropin  are  advisable. 
Antistreptococcic  serum  may  be  injected 
in  any  case  where  we  dread  that  pyogenic 
organisms  may  be  attacking  the  heart. 

Second,  when  the  disease  has  actually 
developed,  an  ice-bag  wrapped  in  flannel 
may  be  kept  over  the  heart  if  not  dis- 
agreeable or  depressing  to  the  patient. 
Or,  instead  of  this,  a  thin  layer  of  cotton- 
wool may  be  applied.  Violent  counter- 
irritants  are  not  indicated.  If  the  heart's 
action  is  excited,  aconite  or  bromide  of 
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sodium  may  be  administered.  Still  more 
efficient,  and  in  case  of  cardiac  distress 
indispensable,  is  morphine,  used  in  care- 
fully-regulated amounts.  Most  impor- 
tant of  all  is  absolute  bodily  quiet,  and 
this  should  be  maintained  for  at  least 
four  to  six  weeks.  In  case  the  heart 
begins  to  fail,  recourse  must  be  had  to 
digitalis,  strophanthus,  alcohol,  ammonia, 
and  other  cardiac  stimulants,  but  in  many 
cases  their  use  will  prove  unavailing. 
Sometimes  when  the  attack  has  been 
long  continued,  arsenic  has  been  found 
beneficial. 

In  repeated  instances  antistreptococcic 
serum  has  proved  efficacious,  even  when 
the  disease  has  been  well  developed. 

An  ioebag  over  the  heart  calms  the 
patient  and  relieves  the  dyspnoea  and 
oppression.  If  the  pain  is  very  great, 
injections  of  morphine  may  be  given. 
Cold  baths  are  useful.  The  diet  should 
consist  entirely  of  milk,  and  the  patient 
should  receive  small  quantities  of  alcohol 
and  quinine  or  salicylic  acid.  The  alco- 
hol should  be  given  in  tlie  form  of  Bor- 
deaux wine  or  champagne,  and  coffee 
may  be  used  as  a  stimulant.  Alcohol 
is  particularly  hurtful  in  cases  in  which 
there  is  cardiac  distress.  The  inhalation 
of  oxygen  in  considerable  qiianlities,  at 
least  one  hundred  quarts  a  day,  gives 
good  results.  Quinine  is  given  in  the 
dose  of  from  8  to  15  grains  a  day. 
Should  the  heart  become  feeble,  it  may 
be  well  to  give  small  doses  of  the  tinct- 
ure of  digitalis.  Plicque  (Revue  Tntor- 
nat.  de  Mf-d.  et  de  Cliir.,  Apr.  10,  '96). 

In  the  treatment  of  septic  endocarditis 
the  strength  of  the  patient  must  be  in- 
creased by  all  means  possible.  Milk, 
eggs,  port-wine,  brandy,  and  strong  cof- 
fee should  be  given. 

A  water-bed  is  beneficial.  The  affected 
joints  should  be  protected,  kept  at  re.st, 
and  an  ice-bag  placed  upon  them;  inter- 
nally, sodium  salicylate  in  solution 
should  be  administered.  An  ice-bag 
should  be  kept  constantly  upon  the 
heart;  in  case  of  high  fever,  another 
upon  the  head.  If  a  febrifuge  is  re- 
qiiircil,  7  grain*  of  quinine  in  powder  or 


wafers  are  recommended.  If  severe  diar- 
rhoea super\-enes,  15  grains  of  bismuth 
subnitrate,  or  tannic  acid,  3  grains,  with 
Vio  fT'ain  of  opium,  may  be  given  every 
hour  or  two.  Ludwig  Herzog  (Deut. 
med.  Woch.,  No.  45,  '98). 

Case  of  ulcerative  endocarditis  in  a 
girl,  aged  22  years,  in  which  210  cubic 
centimetres  of  antistreptococcic  serum 
were  injected,  the  dose  varying  from  10 
to  20  cubic  centimetres,  15  cubic  centi- 
metres being  given  every  other  day  dur- 
ing the  last  twelve  days.  The  patient 
improved  steadily  and  recovered.  J.  JI. 
Clarke   (Lancet,  July  21,  1900). 

Digitalis  and  strophanthus  should  not 
be  given,  or,  if  at  all,  with  great  cau- 
tion. They  are  dangerous  remedies  in 
these  cases.  In  intense  arhythmia 
strophanthus  may,  however,  be  tried 
cautiously,  but  it  is  apt  to  be  unreliable, 
and,  like  digitalis,  it  should  only  be 
given  in  emergencies,  and  for  a  very 
short  time.  The  milder  remedies  should 
be  tried  first.  T.  E.  Satterthwaite  (N. 
Y.  Med.  Times,  May,  1901). 

Chronic  Endocajditis. 

Chronic  endocarditis  may  develop  in  a 
previously  healthy  valve.  It  is  more 
often  a  sequel  to  acute  endocarditis.  The 
symptoms  are  those  of  valvular  disease 
of  the  heart,  and  will  be  discussed  later. 

Its  etiology  is,  first,  hereditary  tend- 
ency to  arterial  sclerosis.  Secondly,  cer- 
tain predisposing  causes,  namely:  gout, 
alcohol,  syphilis,  and  habitual  muscular 
overexertion.  Exceptionally  the  wall  of 
the  heart  itself  is  affected  by  the  proc- 
ess, in  which  case  it  presents  scar-like 
patches,  which  are  often  associated  with 
myocarditis. 

Valves  changed  by  chronic  endocardi- 
tis are  more  or  less  opaque,  thickened, 
and  cicatricial  or  calcified.  They  may 
be  contracted,  deformed,  curled  up,  and 
adherent  by  their  edges  to  one  another. 
The  chordit?  tcndinea?  may  be  involved 
in  the  process  and  thereby  deformed,  or 
fastened  one  to  another,  or  greatly  con- 
tracted   so   that   the   distorted   valve   is 
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apposed  to  the  muscular  papillae.  The 
apices  of  the  papillte  themselves  may  be 
more  or  less  fibrotic.  Foetal  endocarditis 
is  usually  of  this  chronic  form. 

Valvular  Lesions. 

Whether  the  abnormal  state  of  the 
affected  valve  causes  incompetence  or 
obstruction,  there  results  in  either  case 
an  unnatural  demand  upon  the  muscular 
power  of  the  heart.  Thus,  stenosis  leads 
to  an  increased  effort  during  systole  of 
that  cavity  which  is  obliged  to  force 
blood  through  the  narrow  outlet,  and  a 
leaking  valve  permits  blood  to  flow  back- 
ward into  the  cavity  which  it  has  just  left, 
and  thus  obliges  it  to  do  part  of  its  work 
a  second  time.  In  either  case,  the  af- 
fected cavity  is  made  to  contain  a  larger 
amount  of  blood  than  normal. 

In  case  either  auriculo-ventricular 
valve  leaks,  the  corresponding  ventricle 
receives,  during  diastole,  a  larger  amount 
of  blood  than  normal  from  the  overdis- 
tended  auricle. 

The  heart  possesses  reserve  forces,  and, 
while  the  immediate  effect  of  a  valvular 
lesion  is  dilatation  of  the  chamber  af- 
fected, the  secondary  result  is  hyper- 
trophy of  the  muscular  walls,  and  a  more 
or  less  complete  fulfillment  of  the  new 
demands.  Unfortunately,  however,  there 
is  for  several  reasons  a  tendency  to  retro- 
gression. In  the  first  place,  the  valvular 
endocarditis  may  grow  worse  by  slow 
change  or  because  of  a  recurrent  acute 
infiammation.  Secondly,  the  myocar- 
dium is  apt  to  deteriorate  so  that  the 
muscular  power  of  the  heart  diminishes. 
Thirdly,  in  some  forms  of  valvular  dis- 
ease, particularly  aortic,  the  coronary 
arteries  from  which  the  heart  derives  its 
nourishment  are  apt  to  be  involved.  The 
period  during  which  the  heart,  having 
hypertrophied,  remains  equal  to  the  de- 
mands made  upon  it  is  called  the  period 
of   "compensation."     Sudden    exertion. 


great  mental  excitement,  or  the  stress  of 
intercurrent  disease  may  cause  a  tem- 
porary "disturbance"  of  this  compensa- 
tion. Finally,  extreme  degrees  of  val- 
vular deformity  and  myocardial  degen- 
eration bring  about  "ruptured  compensa- 
tion," from  which  there  is  little  hope  of 
recovery. 

Mitral  Regurgitation. 

Definition. — Insufliciency  of  the  mitral 
valves,  permitting  blood  to  leak  into  the 
left  auricle  during  systole. 

Symptoms. — The  subjective  symptoms 
of  mitral  regurgitation  depend  upon  the 
degree  of  compensation  present  in  the  in- 
dividual case.  Thus,  if  the  condition  is 
a  favorable  one,  the  patient  may  be  un- 
conscious of  any  unnatural  state  what- 
ever, having  no  dyspnoea  except  on  con- 
siderable physical  exertion.  On  the  other 
hand,  if  the  circiilation  is  beginning  to 
be  embarrassed,  we  may  observe  palpita- 
tion, shortness  of  breath  on  exertion  or 
excitement,  cyanosis,  oedema  of  the  de- 
pendent parts,  and  so  on,  as  described  in 
a  previous  volume  under  Dilatation  of 
THE  Heart.  On  physical  examination 
the  heart  is  found  to  be  enlarged  mainly 
in  its  transverse  diameter,  the  apex  being 
pushed  toward  the  left,  and  the  limit  of 
dullness  extending  further  toward  the 
right  than  in  health.  The  cardiac  im- 
pulse may  be  more  diffuse  than  in  health, 
and  visible  in  the  epigastrium  as  well  as 
in  the  normal  position.  In  young  sub- 
jects the  prsecordia  may  be  somewhat 
bulged.  On  palpation,  a  systolic  thrill 
may  sometimes  be  distinguished;  this  is 
not,  by  any  means,  the  rule,  however. 
On  auscultation,  we  hear  at  the  apex  of 
the  heart  a  murmur  systolic  in  time  and 
transmitted  outward  toward  the  axilla. 
This  murmur  is  also  audible  inside  the 
lower  angle  of  the  scapula.  At  the  base 
the  pulmonic  second  sound  is  accented 
and  often  reduplicated.     The  pulse  in 
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well-compensated  cases  may  be  nearly 
normal.  In  later  stages  it  is  rather 
small,  frequent,  of  low  tension,  and  irreg- 
ular in  force  and  rhythm. 

Diagnosis. — The  important  factors  in 
diagnosis  are,  first,  the  systolic  murmur, 
which  is  usually  heard  loudest  at  the  ape.'s 
and  transmitted  outward,  and  which,  in 
some  instances,  may  be  heard  over  a 
much  more  extensive  area;  in  fact,  al- 
most all  over  the  chest.  Again,  the 
murmur  may  be  audible  merely  along 
the  left  edge  of  the  sternum.  The  sound 
is  of  a  blowing  character,  sometimes 
musical,  especially  toward  its  termina- 
tion, and  it  replaces  the  first  sound  of 
the  heart  to  a  greater  or  less  extent. 

The  second  factor  in  diagnosis  is  the 
transverse  enlargement  of  the  heart. 
The  apex  may  be  lowered  into  the  sixth 
space,  but  the  main  change  is  in  the 
width  of  the  cardiac  dullness,  which  may 
extend  from  the  left  anterior  axillary  line 
to  the  right  nipple. 

Thirdly,  the  pulmonic  second  sound, 
heard  in  the  second  left  space  or  over 
the  third  left  costal  cartilage,  is  accented 
and  perhaps  reduplicated.  Relative  in- 
sufficiency of  the  mitral  valve,  with  a 
normal  condition  of  the  valves,  but  with 
such  dilatation  of  the  left  ventricle  as  to 
prevent  the  closure  of  the  mitral  orifice, 
may  give  rise  to  a  precisely  similar  trio 
of  signs. 

It  has  been  claimed  that  the  only 
means  of  making  the  diagnosis  of  val- 
vular incompetency  as  distinguished  f  mm 
relative  insuflriciency  would  be  to  find, 
in  addition  to  the  other  signs,  a  pre- 
systolic murmur  due  to  accompanying 
stenosis  of  the  diseased  valve.  In  many 
cases  the  history  of  the  disease  and  the 
general  appearance  of  the  patient  would 
be  equally  decisive.  Functional  or  hsBniic 
murmurs  may  be  heard  during  systole  at 
the  apex  and  transmitted  rnitward,  but 


they  are  not  associated  with  enlargement 
of  the  heart  or  accentuation  of  the  pul- 
monic second  sound. 

Etiology.  —  Deformities  of  the  mitral 
valve  leading  to  incompetency  are  caused 
by  acute  endocarditis,  and  still  more  fre- 
quently by  chronic  fibroid  change.  Rela- 
tive incompetency  of  the  mitral  valves 
may  be  due  to  failing  compensation  in 
case  of  an  aortic  lesion;  or  to  the  terminal 
stage  of  idiopathic  hypertrophy  of  the 
heart  (meaning  that  condition  of  the 
myocardium  which  is  seen  after  habitual 
excess  in  muscular  exertion  and  in  the  use 
of  alcohol);  also  to  changes  in  the  heart 
secondary  to  chronic  nephritis,  arterio- 
sclerosis, and  chronic  adhesive  pericar- 
ditis. 

Among  5827  patients  under  personal 
observation  and  treatment  at  the  general 
medical  clinic  of  the  New  York  Post- 
graduate Medical  School,  503  were  found 
to  be  suffering  from  some  form  of  disease 
of  the  heart  or  great  thoracic  vessels. 
These  cases  may  be  divided  into  two 
chief  classes  as  follows:  Functional  dis- 
orders, 277  cases;  organic  diseases,  226 
cases.  The  organic  cases  were  mitral  re- 
gurgitation, GO  cases:  mitral  stenosis.  .35 
cases;  aortic  regurgitation,  7  eases;  aor- 
tic stenosis,  36  cases;  tricuspid  regurgi- 
tation, 6  cases;  pulmonary  stenosis,  1 
case;  double  aortic  lesions,  19  cases; 
double  mitral  lesions,  12  cases;  aortic 
stenosis  and  mitral  regurgitation.  4 
casen;  aortic  regurgifalinn  niid  mitral 
stenosis,  2  cases;  aortic  regurgitation 
and  mitral  regurgitation,  2  cases;  double 
aortic  lesions  and  mitral  stenosis,  1  case; 
double  aortic  lesions  and  mitral  regurgi- 
tation, 4  cases:  combined  double  aortic' 
and  double  mitral  lesions.  2  cases;  mitral 
lesions  of  doubtful  character,  4  cases; 
aortic  lesions  of  doubtful  character,  3 
cases;  simple  cardiac  hypertrophy  with- 
out apparent  valvular  lesion,  10  cases; 
angina  pectoris  without  valvular  lesion, 
3  cases;  myocarditis,  fatty  degeneration, 
etc.,  6  cases;  thoracic  aneurism,  6  cases. 
Of  the  total  number  of  ])ersons  under 
observation,  3344  were  males  and  2483 
were   females.     Among   the   3344   males. 
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149 — or  about  4.45  per  cent,  of  the  num- 
ber— suffered  from  functional  troubles, 
while  137,  or  4.09  per  cent.,  had  organic 
heart  disease.  Of  the  2483  females,  128, 
or  5.15  per  cent.,  had  functional  dis- 
ease, and  86,  or  about  3.40  per  cent., 
had  organic  lesions.  Among  males  one 
of  three  great  causes  could  usually  be 
assigned  for  functional  disorders.  In 
the  order  of  frequency  these  were:  (1) 
reflex  disturbances  due,  as  a  rule,  to 
digestive  disorders;  (2)  the  use  of 
tobacco  in  excess,  especially  among  ado- 
lescent youths;  and  (3)  too  liberal  in- 
dulgence in  alcoholic  liquors.  Among 
the  females  the  causes  operating  to  pro- 
duce functional  disorders  of  the  heart 
were  mainly  those  referable  to  digestive 
disturbances  and  to  diseases  of  the  blood: 
antemia,  chlorosis,  etc.  Only  a  minute 
proportion  could  be  justly  attributed  to 
excessive  tea-drinking.  Tlie  ha?mic  mur- 
murs are  almost  invariably  systolic  in 
time,  occurring  either  over  the  aortic  or 
pulmonary  areas,  or  in  both  regions ;  are 
usually  transmitted  into  the  great  ar- 
teries of  the  neck,  where  they  may  be 
classed  as  vascular  bruits,  and  are,  in  a 
majority  of  eases,  accompanied  by  a 
venous  hum.  The  blood-murmurs  are 
rarely  audible  below  the  third  rib,  and 
in  more  than  a  hundred  consecutive 
cases  the  maximum  intensity  of  these 
bruits  was  found  over  the  mitral  area 
in  only  two. 

While  mitral  regurgitation  is  the  most 
frequent,  it  is  also  the  most  hopeful  of 
all  the  valvular  lesions,  and  is  also  th'j 
most  tractable  when  complications  begin 
to  appear.  James  K.  Crook  (N.  Y.  Med. 
Jour.,  June  19,  '97). 

Pathology.  —  The  diseased  valve  pre- 
sents the  changes  already  described  un- 
der the  head  of  Chronic  Endocarditis. 
The  edges  of  the  valve-segments  and  of 
the  chordaj  tendineae  to  which  they  are 
attached  are  frequently  more  or  less  ad- 
herent one  to  another.  In  advanced 
stages  the  valvular  orifice  may  be  trans- 
formed into  a  rigid,  calcified  ring.  The 
mechanical  effects  of  mitral  regurgita- 
tion are  as  follow: — 

During  systole  blood  escapes  backward 


through  the  valve  into  the  left  auricle, 
which  cavity,  therefore,  receives  blood 
both  from  normal  sources  and  from  this 
new  abnormal  one.  Consequently  the 
left  auricle  becomes  dilated,  and,  as  a 
consequence  of  the  new  demands  made 
upon  it,  hypertrophied,  so  that  its  walls 
may  be  three  or  four  times  the  normal 
thickness.  Moreover,  the  left  ventricle 
receives  with  each  diastole,  not  only  its 
normal  quantity  of  blood,  but  an  abnor- 
mally great  amount  from  the  dilated  and 
hypertrophied  left  auricle;  so  that  it  also 
becomes  dilated  and  hypertrophied.  As 
the  valve-lesions  become  aggravated,  or 
the  strength  of  the  left  auricle  dimin- 
ishes, the  flow  of  blood  from  the  pul- 
monary veins  into  the  left  auricle  be- 
comes impeded  and  the  whole  pulmo- 
nary circuit  congested,  thus  putting  a 
strain  upon  the  right  ventricle.  It  is 
the  hypertrophied  right  ventricle  which 
is  the  main  factor  in  preserving  a  normal 
flow  of  blood  in  case  of  mitral  regurgita- 
tion. At  last  the  right  ventricle  fails, — 
dilates;  the  tricuspid  valve  becomes  rela- 
tively incompetent;  the  right  auricle  is 
embarrassed,  and  finally  the  systemic 
circulation  becomes  congested. 

Patients  with  mitral  regurgitation  be- 
fore the  advent  of  the  subjective  symp- 
toms may  be  seen  to  be  slightly  cya- 
notic, and  young  subjects  are  apt  to  have 
clubbing  of  the  ends  of  the  fingers.  As 
compensation  fails,  the  lungs  become 
congested  and  (Edematous  and  undergo 
brown  atrophy;  the  liver,  spleen,  and 
kidneys  present  the  lesions  of  passive 
congestion,  the  lower  extremities  begin 
to  be  cedematous,  and  finally  generally 
dropsy  and  orthopnoea  appear. 

Prognosis. — Mitral  regurgitation  may 
exist  for  years  without  subjective  discom- 
fort, particularly  if  the  patient  escapes 
any  great  nervous  or  physical  stress  in 
life.     Moreover,  when  compensation  is 
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impaired,  judicious  treatment  will  re- 
peatedly restore  the  patient  to  a  state  of 
comfort.  Finally,  of  course,  the  em- 
barrassment cannot  be  alleviated  and 
death  ensues;  but  death  is  apt  to  be 
gradual  rather  than  sudden. 

Treatment.  —  With  regard  to  treat- 
ment, much  which  is  applicable  to  this 
subject  has  already  been  detailed  in  the 
article  upon  Dilatatiox  of  the  Heart, 
and  other  considerations  will  be  discussed 
at  the  end  of  the  section  on  Valvular 
Diseases. 

Mitral  Stenosis. 

Mitral  stenosis  is  a  change  in  the  mitral 
valves  which  impedes  the  normal  flow  of 
blood  from  the  left  auricle  into  the  left 
ventricle. 

Symptoms. — Many  individuals  present 
this  lesion  without  being  conscious  of  ill 
health.  They  may  experience  a  certain 
amount  of  shortness  of  breath  upon  ex- 
ertion, but  do  not  suspect  the  existence 
of  cardiac  mischief.  Some  patients  are 
of  a  tolerably  fresh  complexion  and  do 
not  suggest  the  idea  of  cardiac  difficulty, 
but  rather  of  chlorosis;  such  patients,  so 
far  as  the  writer's  experience  goes,  are 
rather  slight  and  undersized.  The  great 
majority  of  sufferers  are  women.  Some 
cases  are  supposed  to  be  congenital,  but 
this  must  be  exceptional.  As  compen- 
sation fails,  we  have  the  usual  train  of 
cardiac  symptoms,  with  the  difference 
that  pulmonary  engorgement,  bronchitis, 
passive  congestion  of  the  lungs,  orthop- 
ncra  and  ha?moptysis  are  more  common 
with  this  than  with  other  valvular  lesions 
because  of  the  direct  way  in  which  it 
impedes  the  pulmonary  circuit. 

Diagnosis. — As  already  stated,  the  dis- 
ease may  be  unsuspected  until  a  phys- 
ical examination  is  made.  Upon  in- 
spection of  the  chest,  we  may  observe 
the  apex-beat,  displaced  slightly  to  the 
left.    The  lower  part  of  the  sternum  and 


the  apex  region  may  be  somewhat  promi- 
nent in  children,  and  an  impulse  may  be 
seen  with  the  systole  in  the  fourth  and 
fifth  left  space,  due  to  the  hypertrophied 
right  ventricle. 

Upon  palpation  near  the  apex,  usually 
somewhat  inside  of  it,  may  be  felt  a  re- 
markable purring  thrill,  which  will  be 
found  to  be  presystolic  in  time  and  to 
terminate  with  a  distinct  shock  corre- 
sponding to  the  beginning  of  cardiac 
systole.  This  shock  may  be  felt  over 
three  or  four  intercostal  spaces  to  the 
left  of  the  sternum.  Its  origin  is  a  mat- 
ter of  considerable  speculation,  but  not 
as  yet  of  demonstration. 

On  percussion  the  cardiac  area  will  be 
found  to  be  increased  transversely  to  the 
right  of  the  sternum.  On  the  left  it  often 
reaches  somewhat  higher  than  normal, 
but  laterally  not  much  beyond  the  nor- 
mal limits. 

On  auscultation  at  or  inside  the  apex 
is  heard  a  presystolic  murmur  of  a  char- 
acteristic quality.  It  is  more  or  less  rub- 
bing, rumbling,  or  churning,  and  ter- 
minates with  a  sharp  valvular  sound  cor- 
responding to  the  shock  felt  by  the  hand. 
Immediately  following  this  sound,  if  the 
case  is  one  of  pure  mitral  obstruction,  is 
a  brief  pause,  and  then  a  fainter  valvular 
sound  is  heard  corresponding  to  the  sec- 
ond sound  of  the  heart. 

If  the  case  is  one  of  stenosis  and  re- 
gurgitation combined,  the  first  sharp 
valvular  sound  is  followed  by  a  systolic 
murmur. 

The  character  of  the  typical  presys- 
tolic murmur  of  mitral  stenosis  is  so  dis- 
tinctive that  it  would  seem  to  the  writer 
possible  to  establish  a  diagnosis  of  mitral 
stenosis  upon  this  sound  alone  without 
other  evidence. 

At  the  base  of  tlie  heart  in  the  second 
left  space  is  heard  a  sharply-accented 
and  usually  reduplicated  sound,  corre- 
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spending  to  the  closure  of  the  pulmonary 
valves  under  tension. 

In  cases  of  failing  compensation,  the 
thrill  may  be  difficult  to  feel.  It  may 
sometimes  then  be  perceived  by  appos- 
ing the  palm  of  the  hand  lightly  to  the 
chest-wall,  when  a  very  faint  and  ex- 
tremely circumscribed  thrill  may  be  de- 
tected. With  a  dilated  heart  the  aus- 
cultatory sounds  also  are  indistinct.  It 
may  he  impossible  to  recognize  the  ex- 
istence of  mitral  stenosis  in  a  patient 
seen  then  for  the  first  time.  If,  how- 
ever, compensation  be  restored  wholly  or 
in  part,  the  murmur  may  reappear.  The 
time  of  the  murmur  may  be  post-diastolic 
or  middiastolic  rather  than  strictly  sys- 
tolic. The  pulse  is  small,  regular,  and 
sometimes  of  rather  high  tension.  When 
compensation  fails,  it  becomes  weak, 
frequent,  irregular,  and  intermittent. 

Tricuspid  stenosis  may  give  rise  to  a 
presystolic  murmur,  situated  to  the  right 
of  the  sternum;  but  this  disease  is  ex- 
tremely rare  unless  congenital,  and  when 
it  does  occur  is  apt  to  be  secondary  to 
chronic  lesions  of  the  left  side  of  the 
heart.  Persons  born  with  tricuspid 
stenosis  are  apt  to  be  simultaneously 
aflfected  with  other  abnormalities  which 
entail  speedy  death. 

The  late  Austin  Flint  called  attention 
to  the  presystolic  murmur  frequently 
heard  in  eases  of  aortic  regurgitation  at 
the  apex  of  the  heart,  and  ascribed  it 
to  the  influence  of  the  blood-current 
falling  into  the  left  ventricle  through 
the  incompetent  aortic  valves.  This 
miirmur  is  associated  with  the  ordinary 
signs  of  aortic  regurgitation  and  is  not 
accompanied  by  the  peculiar  thrill  felt 
in  mitral  stenosis;  nor  is  it  followed  by 
tlie  systolic  shock  above  described. 

Etiology. — Rarely  the  lesion  may  be 
congenital.  In  most  instances  it  is  the 
result  of  valvular  endocarditis   due   to 


rheumatism  or  chorea  or  some  other  of 
the  children's  diseases.  Anajmia  and 
chlorosis  have  also  been  thought  to  have 
some  influence  in  promoting  its  occur- 
rence. 

Pathology. — Mitral  stenosis  is  almost 
invariably  associated  with  a  greater  or 
less  degree  of  mitral  regurgitation.  By 
itself,  mitral  stenosis  .does  not  cause  much 
enlargement  of  the  heart.  The  left  ven- 
tricle may  be  of  normal  size  or  smaller. 
The  left  auricle  and  right  ventricle  are, 
however,  much  dilated  and  hypertro- 
phied.  The  valves  may  be  changed  to  a 
variable  extent.  In  the  most  extreme 
cases  the  auriculo-ventricular  orifice  is 
scarcely  big  enough  to  admit  the  head 
of  a  pin.  The  left  auricle  often  contains 
thrombi.  Sometimes  the  great  enlarge- 
ment of  the  left  auricle  causes  pressure- 
paralysis  of  the  left  recurrent  laryn- 
geal nerve — the  same  lesion  which  is 
caused,  more  often,  by  thoracic  aneurism. 

Analysis  of  the  cases  of  mitral  stenosis 
found  at  autopsy  at  Guy's  Hospital  dur- 
ing the  ten  years,  1886  to  1895,  inclusive. 
There  were  4791  necropsies,  in  190,  or  4 
per  cent.,  of  which  the  mitral  orifice 
measured  thi-ee  and  a  half  inches  or  less. 
The  stenosed  orifice  exceeded  two  and  a 
quarter  inches  (one  finger)  in  circumfer- 
ence in  108  cases,  and  measured  two  and 
a  quarter  inches  or  less  in  85.  Of  the 
196  cases,  107  were  females  and  89  males. 
The  average  age  of  death  for  both  males 
and  females  was  the  same — thirty-eight 
and  a  third  years.  In  32  instances  tri- 
cuspid and  mitral  stenosis  occurred  to- 
gether. Of  these  21  were  females  and  11 
males.  The  tricuspid  stenosis  accom- 
panied almost  exclusively  the  severe 
form  of  mitral  disease  which  was  present 
in  24  of  the  total  32  cases.  In  "a  large 
proportion"  of  all  the  cases  the  aortic 
valves  were  thickened,  distorted,  or 
otherwise  defective,  but  were  seldom  re- 
ferred to  as  stenosed.  Excluding  the 
cases  for  1886,  there  were  77  cases  of 
severe  and  96  of  the  slighter  form  of 
mitral  stenosis  for  the  other  nine  years. 
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Auricular  hypertrophy  «as  recorded  as 
l)reseiit  in  44  of  the  77  cases  of  severe 
mitral  stenosis,  ami  in  21  of  the  OG 
slighter  cases. 

The  left  auricle  v\  as  stated  to  have 
been  much  dilated  in  14  of  the  77  cases 
of  severe  stenosis,  dilated  in  IS  others, 
and  slightly  dilated  in  7.  Among  the  96 
less  severe  cases  it  was  much  dilated  in 
8,  dilated  iu  15,  and  slightly  dilated  in  6. 
Hypertrophy  of  tha  right  ventricle,  of 
more  or  less  marked  grade,  was  present 
in  41  of  the  77  severe  cases,  and  in  25 
of  the  96  cases  of  less  marked  stenosis. 
The  right  ventricle  was  dilated  in  40  of 
the  77  severe  cases  and  in  27  of  the  96 
slighter  cases.  The  left  ventricle  was 
generally  normal  or  small;  rarely  en- 
larged by  h^'pertrophy  or  dilatation. 
Pericarditis  had  been  present  in  nearly 
one-third  of  all  the  cases.  The  peri- 
cardium was  universally  adherent  in  35 
instances.  Sudden  death  occurred  in  at 
least  seven  cases.  A  presystolic  murmur 
is  heard  sometimes  in  the  course  of  the 
disease  in  about  three-fifths  of  all  cases, 
and  a  thrill  felt  in  about  one-third  or 
less,  while  a  history  of  rheumatism  may 
be  traced  in  upw  ard  of  GO  per  cent,  of  all 
cases.  Samways  (lirit.  Med.  Jour.,  Feb. 
5,  '98). 

Prognosis. — As  already  stated,  mitral 
stenosis  is  not  incompatible  with  a  toler- 
able degree  of  health,  and  may  not  for 
years  call  attention  to  itself.  Even  after 
compensation  has  been  impaired,  great 
improvement  may  be  repeatedly  obtained 
by  suitable  treatment.  On  the  whole, 
the  disease  may  be  said  to  be  somewhat 
less  favorable  tlian  is  mitral  insufficiency. 
Yet,  of  this,  as  of  every  cardiac  lesion, 
it  should  be  said  that  the  prognosis  de- 
pends upon  the  peculiarities  of  the  indi- 
vidual case,  which  should  be  considered 
upon  its  own  merits. 

Treatment.  —  For  treatment,  see  the 
article  on  Dilatation  of  the  Heart 
and  also  Gexkrai,  Remarks  at  the  end 
of  this  section. 

Aortic  Regurgitation. 


Definition. 


.\    lesion    of    tlie   aortic 


valves  allowing  a  reflux  of  blood  into  the 
left  ventricle  during  diastole. 

A  patient  with  free  aortic  regurgita- 
tion may  for  years  lead  an  active  life 
unconscious  of  his  condition.  In  no 
other  valvular  disease  is  compensation, 
while  it  lasts,  so  perfect.  If,  however, 
the  lesion  develops  abruptly,  it  will  pro- 
duce marked  symptoms.  For  instance, 
when  it  is  consequent  upon  the  sudden 
rupture  of  a  segment  of  the  valve  during 
violent  physical  exertion,  or  when  the 
valve  is  perforated  by  the  ulcers  of  malig- 
nant endocarditis,  the  heart  may  be  al- 
most or  completely  overwhelmed  by  the 
sudden  strain  put  upon  it,  the  left  ven- 
tricle dilating  and  thus  causing  relative 
insufficiency  of  the  mitral  valve,  engorge- 
ment of  the  lungs,  and  an  embarrassment 
of  the  whole  circulatory  apparatus,  from 
which  the  patient  can  scarcely  recover. 

In  some  instances  the  first  shock  is 
successfully  endured,  and  a  slow  develop- 
ment of  the  reserve-power  of  the  heart 
establishes  compensation.  This  happier 
result  was  observed  by  the  writer  in  the 
case  of  a  Western  miner  in  whom  the 
aortic  lesion  developed  over  night. 

Symptoms. — Where  compensation  has 
been  perfect  and  is  beginning  to  fail,  the 
first  symptoms  may  be  cerebral,  such  as 
dizziness,  flashes  of  light,  and  slight 
headache;  there  may  also  be  faintness 
and  palpitation  on  slight  exertion.  A 
patient  seen  by  the  writer  had  for  his 
first  symptom  a  sharp  neuralgic  pain  in 
the  lower  jaw  which  developed  while  he 
was  carrying  a  canoe  on  his  l)ack  through 
the  woods  of  Maine.  Pain  may  be  very 
prominent.  It  is  usually  prieCordial,  but 
may  extend  into  the  neck  and  down  the 
arms,  particularly  the  left  arm.  Angina 
jiecloris  may  occur,  and  in  no  form  of 
valvular  disease  is  sudden  death  more 
lommon  than  in  this. 

roiiiparod  with  mitral  lesions,  there  is 
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less  apt  to  be  cyanosis,  bronchitis,  or 
anasarca;  more  apt  to  be  head-symptoms 
and  pallor.  Embolism  may  occur,  and 
slight  febrile  attacks  are  not  nncommon, 
either  due  to  recurrent  endocarditis  or  in 
some  instances  to  articular  rheumatism. 
In  this  and  in  other  valvular  lesions  there 
may  be  delirium  toward  the  close  of  life. 

It  is  also  stated  that  there  seems  to  be 
some  connection  between  mental  dis- 
eases and  cardiac  lesions  even  when  well 
compensated.  With  regard  to  this  the 
writer  has  had  no  practical  experience. 
It  is  usually  said  that  the  cardiac  psy- 
choses are  apt  to  be  of  a  melancholy 
character.  Savage  saj's:  "With  aortic  or 
with  both  aortic  and  mitral  disease,  the 
symptoms  may  be  either  melancholic  or 
maniacal;  but  I  am  inclined  to  think 
that,  with  simple  aortic  disease  and  with 
hypertrophy  of  the  left  ventricle,  it  is 
at  least  not  uncommon  to  meet  with 
acute  mania  and  exaltation  of  ideas." 

Aortic  regurgitation  sometimes  occa- 
sions cerebral  hsemorrhage;  and  peri- 
carditis sometimes  complicates  disease  of 
the  aortic  valves  whether  stenosis  or  re- 
gurgitation. 

Upon  physical  examination  it  is  usu- 
ally easy  to  recognize  aortic  insufficiency 
if  it  exists.  Inspection  shows  an  ex- 
tensive and  powerful  cardiac  impulse. 
The  apex  is  seen  to  be  in  the  sixth  or 
seventh  intercostal  space  in  the  nipple- 
line  or  outside,  and  the  chest-wall  may 
be  prominent  over  the"  hypertrophied 
left  ventricle.  Upon  palpation,  the  pow- 
erful action  of  the  heart  is  evident,  and 
exceptionally  there  may  be  a  diastolic 
thrill.  In  this  disease  the  heart  may 
attain  its  largest  dimensions. 

Upon  auscultation,  there  is  heard  a 
diastolic  murmur,  which  may  be  loudest 
in  the  second  intercostal  space  on  the 
right,  or  in  the  third  or  fourth  space  at 
the  left  edge  of  the  sternum.    Exception- 


ally it  may  be  heard  best  at  the  left  side 
near  the  xiphoid  cartilage.  This  mur- 
mur is  of  low  pitch,  and  of  a  blowing 
character,  and  it  may  replace  the  second 
sound  of  the  heart.  If  not,  it  begins 
immediately  upon  the  occurrence  of  that 
sound.  No  cardiac  murmur  is  audible 
over  so  extensive  an  area  as  may  be  that 
of  aortic  regurgitation.  It  may  be  heard 
all  over  the  chest,  and  in  the  brachial  and 
femoral  arteries.  In  some  cases  it  is 
difficult  of  detection,  and,  when  this  or 
any  valvular  lesion  is  suspected,  it  may 
be  laid  down  as  a  general  rule  that  no 
examination  is  complete  unless  ausculta- 
tion has  been  carefully  practiced  when 
the  patient  was  in  a  horizontal  and  also 
in  a  vertical  position. 

Sometimes  the  murmur  can  be  heard 
best  with  the  naked  ear  applied  to  the 
uncovered  chest-wall.  Exceptionally  the 
murmur  may  be  heard  only  at  the  apex 
of  the  heart,  and  the  murmur  described 
by  Flint,  presystolic  in  time  and  heard 
at  the  apex,  should  be  borne  in  mind. 
This  has  been  already  described  in  dis- 
cussing the  diagnosis  of  mitral  stenosis. 
Flint's  murmiir  is  of  a  blubbering  char- 
acter, and  heard  only  over  a  limited  area 
at  the  apex.  The  sound  heard  at  the 
base  of  the  heart  is  usixally  rather  long; 
v.-hen  it  is  short  and  gushing  there  is 
(it  is  claimed)  reason  to  infer  an  ex- 
tensive lesion.  It  is  stated  that  it  is  also 
unfavorable  to  find  the  murmur  audible 
only  in  the  midsternal  region.  Some- 
times the  murmiir  has  a  distinctly  mu- 
sical quality.  This  is  explained  as  due 
to  the  perforation  of  a  valve-segment  in 
such  a  way  that  a  thin  strip  of  valve  is 
left  intact  and  made  to  vibrate  by  the 
regurgitating  blood.  Frequently  there 
is  an  accompanying  systolic  apex-mur- 
mur, due  to  relative  incompetency  of  the 
mitral  valve,  although,  of  course,  it  may 
be  a  sign  of  coexistent  mitral  disease. 
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Usually  there  is  at  the  base  a  systolic 
murmur,  and  this  occurs  independently 
of  aortic  stenosis.  One  explanation  of 
its  development  is  that  the  first  outflow 
of  blood  from  the  contracting  ventricle 
meets  the  still  regurgitating  current  fall- 
ing through  the  incompetent  valve,  and 
thus  gives  rise  to  the  murmur. 

The  diastolic  murmur  may  sometimes 
be  heard,  as  already  stated,  in  the  pe- 
ripheral arteries.  Sometimes  the  second 
sound  of  the  heart  may  be  heard  in  the 
carotid  when  not  audible  at  the  base  of 
the  heart.  If  so,  its  interpretation  is 
favorable  as  implying  a  lesser  lesion  of 
the  aortic  valves.  Sometimes  a  systolic 
and  diastolic  murmur  may  be  heard  in 
the  femoral  and  other  arteries  (Duroziez). 
This  is  obtained  by  a  slight  pressure  with 
the  stethoscope,  and  is  due  to  the  out- 
ward current  of  blood  causing  a  systolic, 
and  the  returning  blood  a  diastolic, 
sound,  at  the  place  of  artificial  stenosis. 
This  is  a  very  important  diagnostic  factor 
when  found,  but  it  is  not  always  present 
in  aortic  regurgitation. 

The  femoral  artery,  and  also  the 
smaller  arteries,  such  as  the  dorsalis 
pedis  and  the  radial,  usually  afford  a 
peculiar,  sharp  valvular  "pistol-shot" 
sound  with  each  cardiac  systole.  This 
sound  may  exceptionally  be  doubled. 

The  pulse  is  characteristic.  It  has 
been  called  the  "water-hammer"  pulse, 
or  the  "Corrigan"  pulse,  after  Corrigan, 
who  admirably  described  it,  or  the  "shut- 
tle" pulse.  It  is  very  quick  and  abrupt, 
and  extremely  ill  sustained.  These  char- 
acteristics are  more  evident  if  the  arm  is 
raised  vertically,  and  they  can  be  well 
appreciated  by  grasping  the  wrist  with 
the  hand  (Osier)  instead  of  by  the  ordi- 
nary mode  of  palpation  with  the  finger. 
In  this  disease  there  is  also  a  capillary 
pulfc:  a  phenomenon  which  may  also  be 
observed   in   neurastbonia  and   profound 


anemia,  but  much  less  often.  It  can  be 
seen  in  the  nails,  in  the  vessels  of  the 
retina  through  the  ophthalmoscope,  upon 
a  surface  artificially  reddened  by  firm 
rubbing  as  on  the  forehead,  and  it  may 
also  be  well  observed  through  a  micro- 
scopical glass  slide  placed  upon  the 
everted  lower  lip.  It  consists  of  an 
alternate  flushing  and  paling  of  the  part, 
corresponding  with  the  sudden  filling 
and  empt3'ing  of  the  vessels. 

In  rare  instances  there  is  even  a  cen- 
tripetal venous  pulse,  seen  best  on  the 
back  of  the  hand. 

Diagnosis. — As  already  stated,  persons 
may  have  aortic  regurgitation  withoui 
symptoms;  hence  the  disease  may  some- 
times be  discovered  only  upon  physical 
examination.  When  the  signs  above 
enumerated  have  been  detected,  there  is 
scarcely  any  doubt  about  the  diagnosis. 

A  diastolic  murmur  at  the  base  of  the 
heart  may  be  occasioned  by  an  enlarge- 
ment of  the  aorta,  due  to  aneurism,  but 
this  lesion  would  have  a  different  history 
and  would  present  other  signs  peculiar 
to  itself.  Moreover,  aneurism  usually 
gives  a  systolic,  rather  than  a  diastolic, 
murmur.  Examination  with  the  x-ray 
would  be  conclusive. 

Insufficiency  of  the  pulmonary  valves 
is  a  very  rare  lesion,  and,  if  present,  the 
murmur  caused  by  it  should  be  trans- 
mitted downward  and  to  the  right,  and 
there  would  be  no  hypertrophy  of  the 
left  ventricle  or  "water-hammer"  pulse. 

Patency  of  the  ductus  arteriosus  is  a 
rare  condition,  and  the  murmur  asso- 
ciated with  it  has  been  described  as 
"late  systolic"  or,  again,  as  "continuous 
with  the  second  sound,  transmitted  only 
very  feebly  to  the  left,  and  of  a  wavy 
character,  sufficient  of  itself  to  distin- 
guish it  from  an  aortic  regurgitant  mur- 
mur." 

At  least  n.")  per  eent.  of  tlie  cases  in 
wliieli  anitie  lelliix  neeiirs  (he  flinstnli.- 
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murmur  is  heard  much  more  loudly  at 
the  second  left  interspace  close  to  the 
sternum  than  in  the  position  usually 
assigned  to  it,  namely:  the  second 
right  interspace. 

There  is  no  heart-murmur  which  more 
often  eludes  detection  than  regurgi- 
tant aortic  murmur.  Of  course,  the 
ordinary  loud  sound  of  a  double  aortic 
murmur  is  audible  without  the  least 
difficulty,  and  to  this  personal  remarks 
do  not  apply.  They  are  limited  to  that 
low-pitched,  soft,  aortic  murmur  which 
often  accompanies,  but  does  not  replace, 
the  second  sound,  and  which  is  of  evil 
significance. 

The  second  left  interspace  close  to  the 
sternum  is  the  locality  in  which  the 
aortic  reflux  murmur  is  much  more  dis- 
tinct than  in  the  position  ordinarily  as- 
signed to  it.  The  point  at  which  the 
murmur  is  loudest  is  almost  invariably 
the  middle  of  the  sternum,  and  it  is  fre- 
quently very  loudly  audible  just  above 
the  xiphoid  cartilage.  H.  W.  Sayers 
{Brit.  Med.  Jour.,  June  1,  1901). 

In  pulsation  of  the  uvula  much  cau- 
tion is  necessary  in  the  examination,  as 
muscular  movements  produced  by  at- 
tempts at  retching  or  swallowing  may 
simulate  pulsatile  phenomena.  The  pa- 
tient should  be  instructed  to  hold  the 
mouth  open  steadily  and  to  breathe 
quietly.  It  is  well  to  make  the  exami- 
nation both  with  and  without  the  use 
of  a  tongue-depressor. 

Two  types  of  pulsation  of  the  soft 
parts  are  distinguishable:  a  communi- 
cated movement,  connected  with  the 
throbbing  of  the  carotids,  and  usually 
afl'ecting  the  tonsils  and  faucial  arches; 
and  an  independent  movement,  brought 
about  by  a  systolic  increase  in  the 
volume  of  the  tissues.  This  manifests 
itself  in  a  rhythmical  turgescence  of  the 
soft  parts.  Schlesinger  has  observed 
the  pulsation  in  the  tongue,  both  by 
inspection  and  by  palpation.  It  may 
likewise  be  discernible  in  the  half-arches 
and  in  the  uvula.  At  times  the  pos- 
terior wall  of  the  pharynx  is  pushed 
forward  with  each  systole  of  the  heart; 
in  some  cases  the  swelling  is  so  marked 
as  to  produce  a  distinct  rhythmical  nar- 


rowing of  the  oral  and  phar3ngeal  cavi- 
ties. 

As  a  physical  sign,  pharyngeal  pulsa- 
tion has  no  special  diagnostic  value  and 
possesses    no   greater   significance   than 
the  capillary  pulse.     The  knowledge  of 
its    existence    merely    adds    one    more 
point  to   be   looked  for  in  the  critical 
study  of  a  case.    David  Riesman  (Amer. 
Medicine,  June  15,  1901). 
Etiology. — Aortic  regurgitation  is  seen 
most  often  in  middle-aged,  vigorous  men 
accustomed  to  considerable  muscular  ex- 
ertion.    It  may  be  caused  by  endocar- 
ditis,   but    is    more    often    of    insidious 
origin  in  connection  with  habitual  over- 
strain, and  with  the  jooison  of  gout,  alco- 
hol, or  syphilis. 

Atheroma  of  the  aorta  may  extend  into 
and  deteriorate  the  valves. 

The  valves  may  be  congenitally  af- 
fected. In  most  such  cases  they  are  still 
comiDetent  at  birth;  but  they  are  apt  to 
become  impaired  in  later  life. 

Ulcerative  endocarditis  may  produce  a 
sudden  incompetency  of  the  valve,  with 
great  and  perhaps  fatal  embarrassment 
of  the  cardiac  circulation,  as  already 
mentioned.  And,  finally,  sudden  mus- 
cular strain  may  produce  a  rupture  of 
one  of  the  segments,  especially  if  the 
valve  is  previously  impaired  by  disease. 
Pathology. — Besides  the  usual  changes 
in  the  valves  themselves,  there  are  lesions 
peculiar  to  aortic  regurgitation  in  the 
heart  and  blood-vessels.  As  already 
stated,  the  heart  becomes  enormously 
hypertrophied,  weighing  40  to  45  ounces 
instead  of  10  or  12.  The  main  part  of 
this  increase  is  in  the  walls  of  the  left 
ventricle,  the  cavity  of  which  is  enlarged, 
but  its  walls  more  than  proportionately 
thickened.  The  muscular  trabecule  of 
the  ventricle  are  usually  more  or  less 
flattened  where  the  regurgitant  blood- 
current  impinges  upon  them. 

While  in  all  kinds  of  valvular  lesions 
the  heart  is  exposed  to  tiltimate  degen- 
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erative  changes,  this  liability  is  particu- 
larly great  in  aortic  regurgitation,  be- 
cause the  coronary  arteries  upon  which 
the  nutrition  of  the  heart-wall  depends, 
originating,  as  they  do,  at  the  base  of 
the  semilunar  valves,  no  longer  have  a 
normal  amount  of  blood  forced  into  them. 
Moreover,  if  the  lesion  of  the  valves  is 
due  to  fibrotic  changes,  the  orifices  of 
the  coronary  arteries  are  apt  to  be  in- 
volved in  this  process  and  more  or  less 
occluded.  Hence  those  cases  of  aortic 
regurgitation  have  a  decidedly  better 
prognosis  which  are  due  to  rheumatism 
than  those  which  are  associated  with 
atheroma. 

The  systemic  arteries  become  dilated 
by  the  large  volume  of  blood  which  is 
thrown  into  them  with  each  contraction 
of  the  enormous  left  ventricle,  and  they 
also  undergo  sclerotic  degeneration  be- 
cause of  the  strain  which  they  experience. 

Prognosis. — Aortic  regurgitation  is  the 
most  dangerous  of  the  acquired  valvu- 
lar lesions  of  the  heart.  It  is  consistent 
with  comfort  and  vigor  lasting  for  years, 
but  there  is  always  the  possibility  of  a 
sudden  fatal  termination;  and,  when  once 
compensation  has  been  interrupted,  it 
is  seldom  satisfactorily  restored.  Some- 
times upon  the  development  of  secondary 
mitral  insufficiency  there  will  be  a  no- 
ticeable alleviation  of  the  cardiac  embar- 
rassment, but  the  patient  is  reprieved, 
not  saved. 

Sudden  death  in  lipiirt  disease  occurs 
in  about  one-quarter  of  tlie  cases  of 
aortic  regurgitation.  Thirty  fatal  cases 
of  valvular  disease  have  been  personally 
observed  with  the  average  age  of  death 
for  mitral  stenosis  at  50,  for  mitral  in- 
sufficiency at  40,  and  for  mitral  stenosis 
and  insufficiency  at  3G.  In  250  eases  of 
which  records  have  been  kept,  it.s  aver- 
age duration  in  mitral  insufficiency  was 
found  to  be  5.1  years,  in  mitral  stenosis, 
11.5  years,  in  aortic  stenosis,  7  years,  and 
in    aortic    insufficiencv    2.3    vears.      The 


maximum  duration  was  17  years  in  mi- 
tral insufficiency,  and  in  aortic  stenosis 
20  years.  In  aortic  insufficiency  it  was 
only  4  years.  The  prognosis  is  also 
governed,  to  a  certain  extent,  by  the 
heart-sounds,  a  vigorous  murmur,  and 
first  sound,  being  favorable.  Congenital 
lesions  usually  do  better  than  those  that 
have  been  acquired.  If  the  heart  is 
greatly  hypertrophied,  the  prognosis  is 
less  favorable.  If  there  is  anaemia  or 
emaciation,  or  if  there  is  a  sudden 
obesity,  the  case  is  graver.  The  dura- 
tion of  broken  compensation  is  very 
variable.  In  mitral  insufficiency  it  aver- 
ages 2.6  years;  in  stenosis,  3.6  years; 
in  aortic  stenosis,  3.8;  in  aortic  insuffi- 
ciency, 2.75  years.  Unfavorable  symp- 
toms in  lost  compensation  are  ancemia, 
dropsy,  and  dilatation  of  the  heart;  but, 
when  it  occurs,  the  patients  are  usually 
more  amenable  to  hygienic  measures. 
In  139  cases  of  the  250  no  satisfactory 
cause  could  be  determined.  In  the  re- 
maining cases  54  were  due  to  rheuma- 
tism, 15  to  atheroma,  5  to  chorea,  and 
the  others  apparently  to  infectious  dis- 
ease. N.  S.  Davis,  Jr.  (Med.  News,  June 
17,  '99). 
Treatment.  —  When  the  aortic  valves 
are  diseased  from  causes  other  than  endo- 
carditis, iodide  of  potash  in  doses  of  5 
to  10  grains  thrice  daily  should  be  given 
for  long  periods.  This  applies  to  cases 
of  stenosis  as  well  as  regurgitation. 

Some  writers  have  advised  against  the 
use  of  digitalis  in  aortic  insufFiciency, 
fearing  the  bad  effect  of  lengthening  the 
diastole  and  thus  affording  a  longer  time 
for  regurgitation;  but  the  weight  of 
authority  is  undoubtedly  in  favor  of 
employing  digitalis  when  it  seems  to  be 
needed,  despite  this  theoretical  objection. 
Further  suggestions  will  be  found  in 
the  article  in  the  previous  volume  on 
Dilatation  of  the  Heart,  and  in  gen- 
eral remarks  upon  the  treatment  of  val- 
vular disca.ses,  below. 
Aortic  Stenosis. 

Definition.  —  A   lesion   of  the   aortic 
valve    oVistructing    the    normal    flow    of 
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blood  from  the  left  ventricle  into  the 
aorta. 

Symptoms.  —  Well-compensated  aortic 
stenosis  may  last  for  years  without  sub- 
jective disturbances.  When  compensa- 
tion begins  to  fail,  the  pulse  may  become 
very  slow,  even  as  slow  as  50  to  25  beats 
a  minute,  and  there  is  a  great  tendency 
to  dizziness,  faintness,  syncope,  and  epi- 
leptiform attacks.  The  subjects  of  the 
disease  are  usually  elderly  persons  with 
general  arterial  sclerosis.  Upon  inspec- 
tion, the  heart's  apex  may  be  seen  down- 
ward and  to  the  left  from  its  normal  posi- 
tion; but  in  some  instances,  when  there 
is  pulmonary  emphysema  or  an  unyield- 
ing chest-wall,  no  cardiac  impulse  can  be 
seen  or  even  felt. 

Percussion  may  show  some  enlarge- 
ment of  the  left  ventricle.  Change  in 
the  right  side  of  the  heart  does  not 
ensue  until  the  later  stages  of  the  disease. 

Palpation  very  often  detects  at  the 
base  of  the  heart  on  the  right  side  a  dis- 
tinct rough,  systolic  thrill. 

Auscultation  discloses  a  rough,  long- 
drawn,  systolic  murmur,  heard  best  in 
the  second  right  interspace,  of  a  sawing 
character,  and  transmitted  into  the  ca- 
rotids. It  is  followed  by  the  second 
aortic  sound,  unless  there  is  also  a  dias- 
tolic murmur,  when  the  latter  may  sup- 
plant the  normal  valvular  sound.  Often 
there  is  accentuation  of  the  second  aortic 
sound,  particularly  if  there  be  chronic 
degenerative  changes  in  the  kidney. 

The  murmur  is  not  invariably  harsh. 
It  may  exceptionally  be  soft  and  blow- 
ing, or  even  musical. 

Diagnosis. — A  systolic  murmur  at  the 
base  of  the  heart  may  be  heard  in 
ansemia,  but  this  is  usually  in  young 
subjects,  and  loud  upon  the  left  as  well 
as  upon  the  right  side  of  the  sternum; 
and  it  is  not  accompanied  by  the  char- 
acteristic thrill  nor  by  hypertrophy  of 


the  left  ventricle.  A  systolic  aortic  mur- 
mur is  heard  very  frequently  in  connec- 
tion with  the  murmur  of  aortic  regurgi- 
tation independent  of  any  stenosis.  This 
murmur  is  comparatively  soft  in  char- 
acter and  unaccompanied  by  thrill.  A 
systolic  murmur  may  be  heard  in  the 
aortic  region  caused  by  roughening  of  a 
calcified  aorta  without  the  existence  of 
stenosis.  Here  we  would  fail  to  find 
enlargement  of  the  left  ventricle,  or 
the  peculiarly  slow,  infrequent  pulse  of 
stenosis.  The  systolic  bruit  of  a  tho- 
racic aneurism,  heard  in  the  same  region, 
would  be  accompanied  by  pain,  dilating 
tumor,  x-ray  shadow,  and  other  signs  of 
the  true  condition,  and  not  associated 
with  the  peculiar  pulse  or  with  any 
hypertrophy  of  the  left  ventricle  unless 
there  were  co-existent  aortic  regurgita- 
tion. A  mediastinal  new  growth  may 
press  upon  the  aorta  in  such  a  way  as  to 
cause  a  harsh  systolic  murmur,  but  with- 
out any  necessary  sclerosis  of  the  arteries, 
as  seen  in  aortic  stenosis,  and  with  a 
tumor  to  be  detected  by  percussion  and 
by  the  x-ray.  Moreover,  the  blood-count 
might  aid  here  in  diagnosis. 

The  systolic  murmur  of  pulmonic  ob- 
struction and  that  of  patent  ductus 
arteriosus  are  not  transmitted  into  the 
systemic  arteries. 

Etiology.  —  In  some  cases  the  valves 
appear  as  if  the  lesion  might  have  been 
congenital,  but  almost  always  the  dis- 
ease develops  late  in  life,  and  is  a 
slow,  fibrous,  and  calcareous  change  in 
the  valves  associated  with  degenerative 
changes  in  the  whole  arterial  system. 
The  left  ventricle  is  slightly  dilated,  but 
mainly  hypertrophied. 

Pathology.  • —  Sometimes  there  is  a 
subvalvular  stenosis  because  of  foetal 
endocarditis.  There  may  be  vegetations- 
on  the  valves  due  to  endocarditis.  Usu- 
ally the  lesion  is  sclerotic  or  calcareous. 
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The  coronary  arteries  may  be  involved, 
resulting  in  myocardial  degeneration. 

Prognosis. — The  prognosis  is  compara- 
tively favorable.  Good  health  may  be 
enjoyed  for  many  years.  When  com- 
pensation begins  to  fail,  sudden  death, 
with  cerebral  symptoms,  may  occur. 

Treatment. — Iodide  of  potash  in  small 
doses,  long  continued,  may  be  of  great 
value. 

For  further  suggestions  the  reader 
is  referred  to  the  article  in  the  previous 
volume  on  Dilatation  of  the  Heaht 
and  to  general  remarks  in  regard  to  the 
treatment  of  valvular  diseases,  in  fol- 
lowing pages. 

Tricuspid  Regurgitation. 

Definition. — Iiisutliciency  of  the  right 
auriciilo-ventncular  valve. 

Symptoms.  —  The  symptoms  of  tri- 
cuspid regurgitation  are  those  seen  in 
most  cases  of  ruptured  compensation,  in 
valvular  lesions  of  the  left  side  of  the 
heart,  provided  the  patient  lives  long 
enough.  They  are  headache,  dizziness, 
indigestion,  scanty  urine,  uneasiness  in 
the  right  hypochondrium,  wakefulness, 
cyanosis,  anasarca,  and  orthopncea. 
Sometimes  there  is  a  peculiar  greenish 
coloration  of  the  skin,  due  to  a  slight 
icteric  hue  mingling  with  the  cyanosis. 

On  physical  examination  we  find  by 
inspection  a  marked  epigastric  impulse, 
and  by  percussion  a  very  extensive  dull- 
ness to  the  right  of  the  sternum.  The 
characteristic  murmur  of  tricuspid  re- 
gurgitation is  a  soft,  low,  systolic  mur- 
mur, heard  best  at  the  left  edge  of  the 
sternum  between  the  fourth  and  sixth 
ribs,  and  transmitted  toward  the  right. 
It  is  seldom  audible  above  the  third  rib. 
The  incompetency  of  the  tricuspid  valves 
causes  dilatation  of  the  subclavian  and 
cervical  veins,  and  when  this  has  become 
so  great  that  their  valves  are  no  longer 


competent,  the  veins  pulsate  with  every 
systole  of  the  heart.  This  pulsation  may 
be  seen  sometimes  even  in  the  axillary, 
thyroid,  and  mammary  veins.  The  same 
systolic  centrifugal  impulse  is  also  trans- 
mitted downward  into  the  liver,  and  this 
organ  may  exhibit  an  expansile  pulsation 
with  every  cardiac  systole. 

Diagnosis.  —  The  systolic  murmur  of 
mitral  regurgitation  is  heard  upon  the 
left  side  of  the  sternum;  as  a  rule,  loud- 
est at  the  apex;  and  transmitted  toward 
the  left  axilla.  If  both  the  mitral  and 
the  tricuspid  valves  are  incompetent, 
usually  upon  careful  use  of  the  stetho- 
scope an  area  can  be  found,  going  from 
left  to  right,  where  the  mitral  systolic 
murmur  ceases,  and  on  further  advance 
toward  the  right  an  area  where  the  tri- 
cuspid murmur  begins.  Moreover,  the 
latter  murmur  may  be  different  in  pitch 
and  qualit}'  from  the  mitral  murmur. 

Etiology. — Tricuspid  incompetency  is 
usually  secondary  to  dilatation  of  the 
right  ventricle  because  of  obstruction  in 
the  pulmonary  circuit.  This  may  be  due 
to  chronic  bronchitis,  pulmonary  em- 
physema, fibroid  induration  of  the  lungs, 
or  to  mitral  disease.  Of  these  two  classes 
of  causes,  the  pulmonary  are  said  to  be 
of  more  unfavorable  prognosis.  Also, 
tricuspid  regurgitation  may  be  directly 
due  to  endocarditis.  This  may  excep- 
tionally affect  primarily  and  alone  the 
tricuspid  valve,  but  it  is  mostly  secondary 
to  trouble  upon  the  left  side  of  the  heart. 
If  the  endocarditis  is  ulcerative,  there 
may  be  secondary  pulmonary  abscesses. 

Tricuspid  Stenosis. 

Tricuspid  stenosis  is  an  extremely  rare 
condition,  causing  obstruction  of  the 
right  auriculo-ventricular  valve.  It  may 
be  congenital,  in  which  case  it  is  asso- 
ciated ^vith  other  lesions,  so  that  the 
patient  seldom  lives  long.  If  acquired, 
it   is  alnioft    invariably   associated   with 
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other  valvular  lesions,  particularly  mitral 
stenosis. 

Its  symptoms  are  cyanosis,  sensitive- 
ness to  cold,  dyspncea,  and  palpitation. 
A  presystolic  thrill  has  been  observed, 
and  a  presystolic  murmur,  heard  best  at 
the  base  of  the  xiphoid  cartilage  or 
toward  the  right  from  that  point. 

The  etiology  and  pathology  are  not 
different  from  those  of  the  more  com- 
mon valvular  lesions. 

The  prognosis  is  extremely  unfavor- 
able. 

Pulmonary  Stenosis. 

Dtfinition. — Obstruction  of  the  pulmo- 
nary valve. 

Symptoms. — This  condition  is  almost 
invariably  congenital,  and  it  is  usually 
associated  with  other  structural  anom- 
alies, such  as  persistence  of  the  foramen 
ovale  and  of  the  ductus  Botalli,  and 
defects  in  the  septum  ventriculorum. 
Most  cases  come  to  an  early  termination. 
Life  is  seldom  prolonged  beyond  fifteen 
years.  The  marked  symptoms  are  cya- 
nosis, dyspnea,  clubbing  of  the  ends  of 
the  fingers,  and  deficient  bodily  develop- 
ment. 

Upon  auscultation  we  hear  a  loud, 
systolic  murmu.r  over  a  rather  extensive 
area,  but  loudest  in  the  second  left  inter- 
space, and  sometimes  accompanied  with 
a  systolic  thrill.  The  pulmonary  second 
sound  is  weak  or  absent,  or  it  may  be 
replaced  by  a  diastolic  murmur.  The 
systolic  murmur  is  not  transmitted  into 
the  arteries  of  the  neck,  but  in  some  cases 
seems  to  extend  toward  the  left  shoulder. 

Diagnosis.  —  It  should  be  borne  in 
mind  that  functional  systolic  murmurs 
may  be  heard  in  the  second  left  inter- 
space. They  can  be  distinguished  by 
the  other  physical  signs  and  the  age  and 
general  appearance  of  the  patient.  And 
it  should  also  be  remembered  that  some- 
times the  murmur  of  mitral  regurgita- 


tion may  be  heard  along  the  left  edge 
of  the  sternum;  but  the  latter  murmur 
may  also  be  heard  in  its  usual  position 
near  the  apex  or  in  the  back  near  the 
angle  of  the  scapula.  Moreover,  the 
general  symptom-complex  would  doubt- 
less aid  in  distinguishing  the  true  lesion. 

Prognosis.  —  The  prognosis  is  always 
unfavorable.  Beside  the  impending  car- 
diac failure,  such  patients  are  notably 
predisposed   to   pulmonary   tuberculosis. 

Pulmonary  Regurgitation. 

Pulmonary  regurgitation  is  an  ex- 
cessively rare  valvular  lesion  which  is 
said  to  be  accompanied  by  a  diastolic 
murmur  heard  best  over  the  pulmonary 
area,  and  transmitted  downward  and 
toward  the  xiphoid  cartilage.  It  is  usu- 
ally associated  with  pulmonary  stenosis 
or  with  some  lesion  on  the  left  side  of 
the  heart.  As  distinguished  from  aortic 
regurgitation,  it  does  not  present  the 
arterial  and  capillary  symptoms  of  that 
disease,  nor  the  striking  hypertrophy  of 
the  left  ventricle. 

High  pressure  in  the  pulmonary  artery 
may  give  rise  to  a  functional  leak  in  the 
pulmonary  valves  (Graham  Steel,  Barr, 
Gibson,  and  others).  For  instance,  this 
may  be  heard  in  some  examples  of  mitral 
stenosis.  In  this  case  we  have  the  picture 
of  the  principal  organic  lesion  to  show  us 
the  proper  diagnosis. 

General  Kemarks  Upon  the  Treatment 
of  Valvular  Diseases. 

Our  first  effort  must  be  to  promote 
and  maintain  perfect  compensation  of 
the  valvular  lesions.  Our  most  impor- 
tant means  to  this  end  is  control  of  the 
diet  and  of  the  bodily  and  mental  activi- 
ties. The  diet  should  be  simple,  nutri- 
tious, easily  digested,  and  the  amount 
taken  at  any  one  time  should  be  mod- 
erate. A  considerable  proportion  of 
nitrogenous  elements  is  desirable;  sugar 
and  starchy  foods  should  be  used  spar- 


^■AL^"ULAR  DISEASES.     TREATilEXT. 


5'J'i 


ingly.  Thirst  should  mainly  be  quenched 
with  pure  water;  this,  again,  is  better 
taken  frequently  in  moderate  amounts 
than  in  excessive  draughts.  Tea  is  to 
be  forbidden.  Coffee  may  be  enjoyed  in 
moderate  quantity  it  its  effects  do  not 
prove  unfavorable.  Cocoa,  milk,  soups, 
and  broths  are  suitable  elements  of  the 
diet.  In  elderly  and  feeble  persons,  and 
in  those  previously  habituated  to  its  use, 
a  moderate  amount  of  alcohol  may  be 
advantageous;  but,  in  general,  its  daily 
employment  is  harmful.  Mental  strain, 
overwork,  worry,  and  excitement,  even 
if  pleasurable,  shorten  the  prognosis  of 
comfortable  -existence.  Physical  exer- 
cise should  not  be  simimarily  interdicted; 
its  kind  and  amount  should  be  most  care- 
fully determined  in  each  individual  case, 
and — above  all — its  effects  alertly  ob- 
served for  future  guidance.  The  mod- 
erate employment  of  many  muscles  is,  of 
course,  much  better  than  the  undertak- 
ing of  special  feats  of  strength.  Walking 
and  horseback-riding  are  suitable.  Golf 
can  be  recommended  for  many  patients 
with  moderate  lesions.  The  bicycle,  if 
used,  should  be  of  low  gear,  and  the  pa- 
tient should  be  warned  against  long  jour- 
neys and  against  mounting  hills.  Facing 
a  high  wind  has  proved  harmful,  and 
oven  fatal,  to  cardiac  patients.  When 
ordinary  exercise  is  no  longer  wise,  mass- 
age and  passive  movements  may  be  of 
great  benefit;  also  stimulating  baths,  as 
those  of  Xauhcim.  Many  patients  are 
anajmic,  and  are  benefited  by  iron,  and 
others  Ijy  arsenic;  but  this  latter  drug 
.siiould  not  be  used  where  there  is  any 
.suspicion  of  tendency  to  fatty  degenera- 
tion. Cases  which  evince  a  liability  to 
pulmonary  disturbance  (especially  mitral 
diseases)  sliould  be  guarded  against  ex- 
posure to  cold  and  wet. 

If    sudden    cardiac    failure    develops, 
particularly  in  mitral  cases,  the  abstrac- 


tion of  ten  or  twenty  ounces  of  blood 
may  save  life.  If  the  S}Tuptoms  are  less 
urgent,  analogous  relief  may  be  obtained 
by  a  purge,  in  which  case  calomel  seems 
particularly  efficacious. 

When  in  mitral  stenosis  the  symptoms 
are  very  urgent,  venesection  may  be  of 
striking  service,  and  in  certain  cases 
there  is  no  other  treatment  that  will  take 
its  place  and  avert  a  speedy,  fatal  ter- 
mination. The  contrast  between  the 
powerful  right-ventricle  impulse  and  the 
small,  weak,  irregular  pulse,  is  very 
striking,  and  is  one  of  the  most  impor- 
tant indications  for  venesection.  Vene- 
section does  not,  however,  dispense  a\  ith 
the  necessity  for  relieving  the  portal  cir- 
culation by  purgation.  Stimulants  which 
witliout  these  measures  afl'ord  no  relief, 
and  may,  indeed,  do  harm,  will  then  be 
of  the  greatest  service,  and  digitalis,  and 
like  remedies,  will  find  their  opportunity. 
W.  H.  Broadbent  {"Heart  Dis.."  ISIOO; 
Phila.  Med.  Jour.,  July  7,  1900). 

When  the  signs  of  failing  compensa- 
tion are  more  gradual,  our  best  remedy 
is  complete  rest  in  bed.  A  fortnight  or 
two  thus  spent  may  fully  restore  com- 
pensation, independently  of  any  drugs. 

In  cases  which  have  advanced  still 
farther  downward,  either  in  spite  of  or 
before  our  ministrations,  the  treatment 
becomes  the  same  as  that  already  de- 
scribed at  length  in  the  article  on  Dila- 
tation OF  THE  Heart;  but,  for  the  sake 
of  completeness,  it  may  be  said  that  our 
best  cardiac  stimulant  is  digitalis.  This 
is  indicated  when  the  heart's  action  is 
feeble  and  ineffective,  particularly  if 
rapid  and  irregular. 

If  there  is  considerable  dropsy,  digi- 
talis will  work  to  much  better  advantage 
if  preceded  by  free  purgation  with  calo- 
mel, blue  mass,  or  a  concentrated  solu- 
tion of  sulphate  of  magnesia.  The  mer- 
curials seem  to  possess  a  peculiar  power 
of  dilating  the  arterioles,  which  other 
purgatives  do  not  have.  Digitalis  is 
nnich  more  effective  if  great  l)odily  iiuict 
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is  enforced  during  its  administration. 
If  given  at  all,  its  dose  should  be  such 
as  experience  finds  suitable  in  the  par- 
ticular case  in  hand.  If  an  ordinary 
dose  does  not  seem  to  be  of  much  bene- 
fit, gradually-increasing  amounts  should 
be  given  until  either  there  is  improve- 
ment in  the  pulse  or  some  toxic  effect 
ajipears. 

Nausea  and  diminution  in  the  amount 
of  urine  are  signs  that  the  drug  had  bet- 
ter be  omitted.  Some  excellent  observers 
believe  that  better  results  can  be  obtained 
from  the  use  of  the  digitalis-leaves  them- 
selves, or  an  infusion  made  from  them, 
than  from  the  tincture.  An  easy  way 
to  obtain  a  fresh  infusion  for  the  patient 
is  to  order  powders  of  digitalis,  each  one 
of  sufficient  size  to  make  an  infusion  for 
twenty-four  hours'  use.  No  alkaloid  of 
this  drug  appears  to  represent  all  its 
beneficent  powers.  In  some  instances, 
where  there  was  obstinate  vomiting,  digi- 
talis has  been  given  with  advantage  by 
•enema.  When  the  heart  appears  to  have 
•come  under  its  influence,  we  must  be 
prepared  to  interrupt  its  administration 
.as  soon  as  there  is  any  diminution  in  the 
secretion  of  urine  or  tendency  to  nausea 
or  to  a  fresh  irregularity  of  the  pulse. 

If  digitalis,  after  a  careful  and  per- 
sistent trial,  proves  unavailing,  recourse 
may  .be  had  to  tincture  of  strophanthus, 
caffeine,  sparteine,  adonidin,  or  con- 
vallaria  majalis;  but,  unfortunately, 
these  are  seldom  of  great  advantage. 
Strychnine  is  a  valuable,  general,  and 
cardiac  tonic.  It  may  be  used  to  sup- 
plement other  treatment,  and  also  sub- 
cutaneously  in  case  of  dangerous  col- 
lapse. 

Nitroglycerin    will    often   give    great 
relief  to  cardiac  distress  and  to  dyspnoea,   , 
particularly  where  the  pulse  is  hard  or 
where  there  is  cyanosis. 

In  case  of  marked  dropsy  diuretin  will 


sometimes  prove  very  valuable.  An- 
other suitable  remedy  is  a  pill  composed 
of  1  grain  each  of  squill,  digitalis,  and 
blue  mass,  administered  three  times  a 
day.  If  the  kidneys  are  practically  in- 
tact, calomel  may  be  administered  as 
a  diuretic  in  the  dose  of  3  grains  every 
three  hours  until  efi'ect:  either  decided 
purging  or  marked  diuresis.  The  like- 
lihood of  purging  may  be  diminished 
by  combining,  with  this  dose  of  calomel, 
opium  in  the  amount  of  V„  to  1  grain. 
In  case  there  is  a  considerable  collection 
of  fluid  in  one  or  more  of  the  serous 
cavities  of  the  body,  aspiration  may  give 
great  temporary  relief  and  enable  the 
heart  to  recover  some  of  its  lost  power; 
and,  when  the  legs  are  extremely  oedema- 
tous,  the  use  of  Southey's  tubes  or  scari- 
fications under  strictly  antiseptic  precau- 
tions may  be  of  great  advantage. 
Herman  F.  Vickeky, 

Boston. 

VARICELIA. 

Synonym. — Chicken-pox. 

Definition. — A  mild,  contagious,  erup- 
tive fever,  occurring  chiefly  during  child- 
hood and  youth.  The  name  varicella 
was  applied  to  this  disease  early  in  med- 
ical history,  before  it  had  been  fully  dif- 
ferentiated from  variola. 

Symptoms. — After  a  period  of  incuba- 
tion, varying,  in  different  cases,  from  ten 
to  seventeen  days,  the  child  generally 
feels  slight  chilliness.  This  is  followed 
by  two  or  three  degrees  of  increased  tem- 
perature, slight  pains  in  the  head  and 
back,  and  general  lassitude.  In  twenty- 
four  or  thirty-six  hours  a  strictly  vesicu- 
lar eruption  appears  more  upon  the  trunk 
of  the  body,  but  some  on  the  face  and 
neck.  The  feverish  symptoms  continue, 
and  new  vesicles  appear,  especially  on 
the  face  and  scalp,  for  three  days,  when 
new  vesicles  cease  to  appear  and  the  gen- 
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cral  feelings  of  indisposition  quickly  dis- 
appear. The  vesicles  have  no  hard  or 
indurated  base,  are  mostly  ovoid  in  shape, 
and  filled  with  a  slightly-turbid  serum. 
They  never  become  confluent,  and  are 
at  no  time  surrounded  by  a  red  areola  of 
inflammation  and  tumefaction.  Each 
vesicle  begins  to  shrivel  or  dry  up  in 
twenty-four  or  thirty-six  hours  after  it 
appears,  and  forms  a  thin,  light-brown 
scab.  Consequently  the  first  vesicles  are 
often  seen  dry  when  the  later  ones  are 
just  appearing.  In  five  or  six  days  the 
eruption  has  all  become  dry  and  the  scabs 
fall  off,  generally  leaving  no  indentations 
or  permanent  scars.  In  a  small  percent- 
age of  the  cases,  however,  a  very  few 
distinctly  pitted  and  permanent  scars 
have  been  left,  these  probably  resulting 
from  scratching  or  otherwise  causing 
inflammation  to  extend  deeper  into  the 
cutis  vera.  The  duration  of  the  disease 
from  the  first  indications  of  fever  to  com- 
plete convalescence  is  generally  from 
seven  to  ten  days.  Very  rarely  the  ves- 
icles appear  in  the  mouth  and  fauces,  and 
cause  much  annoyance  to  the  child  in 
eating.  In  a  large  proportion  of  cases 
the  appearance  of  vesicles  on  the  skin  is 
preceded  a  few  hours  by  small,  red  spots. 
A  very  few  cases  have  been  reported  in 
which  the  eruption  has  presented  an 
hicmorrhagic  condition.  Cases  have  also 
been  recorded  in  tuberculous,  ana;mie, 
and  otherwise  unhealthy  children,  and 
leaving  gangrenous,  phagedenic,  or 
troulilosome  sores.  But  varicella  occur- 
ring in  previously  healthy  children  rarely 
is  followed  by  any  troublesome  sequels. 
Diagnosis.  —  The  chief  interest  con- 
nected with  cases  of  varicella  is  in  its 
diagnosis  or  correct  differentiation  from 
the  cxanthematous  fevers:  rubeola  and 
scarlatina,  on  one  side,  and  from  variola 
on  the  other.  From  rubeola  it  is  at  once 
distinguished  by  the  absence  of  enugh 


and  catarrhal  symptoms  and  the  appear- 
ance of  eruption  on  the  second  instead 
of  the  fourth  day.  From  scarlatina  it  is 
distinguished  by  the  mildness  of  the 
febrile  symptoms  and  the  absence  of  in- 
tense redness  and  soreness  in  the  fauces; 
and  from  both  it  and  rubeola  by  the 
eruption  appearing  in  plain,  scattered 
vesicles  containing  fluid  instead  of  mere 
red  points  or  exanthems.  From  variola 
it  is  differentiated  by  the  absence  of  three 
full  days  of  active  fever  and  severe  pain 
in  the  back  and  head  before  the  eruption 
appears.  The  latter  presents  at  once  an 
oval  vesicle  without  any  hard,  elevated 
base  as  in  variola;  and  as  it  progresses  it 
begins  to  shrivel,  then  dries  up  in  two 
days,  and  has  disappeared  before  a  vari- 
olous papule  would  have  completed  its 
development  into  a  pustule.  An  attack 
of  varicella  affords  no  immunity  from 
variola,  neither  does  an  attack  of  variola, 
varioloid,  or  vaccinia  afford  immunity  to 
varicella.  There  are,  therefore,  no  etio- 
logical relations  between  chicken-pox  and 
small-pox. 

Varicella  is  often  preceded  by  a  scarla- 
tiniform  rash,  but,  while  true  scarlatina 
is  always  followed  by  desquamation,  this 
is  never  the  case  in  varicella.    Leon  Cerf 
(Presse  Med.,. Oct.  6,  1000). 
Etiology. — There  are  no  known  causes 
of  varicella  other  than  its  own  special 
contagium  evolved  in  the  body  of  the 
sick,  and  communicated  to  those  with 
whom  they  may  be  in  contact.     It  pre- 
vails chiefly  among  children,  and  in  epi- 
demic   periods,    only    seldom    attacking 
persons  during  adult  life. 

Prognosis.  —  Uncomplicated  varicella 
rarely,  if  ever,  terminates  fatally. 

Treatment. — Rest,  in  clean,  well-venti- 
lated rooms,  at  a  comfortable  tempera- 
ture, with  a  plain,  digestible  diet,  and 
strict  personal  cleanliness,  is  all  the  treat- 
ment required  in  a  very  large  majority 
of  cases  of  varicella.     If  a  ca=e  is  met 
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with  during  the  eruptive  stage  with 
scanty  and  high-colored  urine  and  in- 
active bowels,  a  solution  of  hitartrate  of 
potassium  in  cold  water  and  rendered 
palatable  by  the  addition  of  sugar,  may 
be  given  in  doses  suited  to  the  age  of 
the  patient  until  the  kidneys  act  more 
freely  and  the  bowels  are  moved. 

If  the  vesicles  appear  so  numerous  on 
the  face  as  to  cause  much  heat  or  dis- 
comfort, they  may  be  kept  moist  with  an 
equal  mixture  of  glycerin  and  rose-water. 

N.  S.  Davis, 

Chicago. 

VAEIOLA  (SMALL-POX),  VACCI- 
NATION, AND  VARIOLOID. 

Variola. 

Definition. — An  acute  general  febrile 
affection  accompanied  by  characteristic 
eruptions  on  the  cutaneous  surface  and 
propagated  by  a  specific  contagium. 

Symptoms. — After  a  period  of  incuba- 
tion varying  from  nine  to  fourteen  days 
the  active  symptoms  of  variola  com- 
mence abruptly  by  a  chill  of  varying  de- 
grees of  severity,  from  mere  chilliness  to 
profound  cold,  continuing  half  an  hour 
or  more,  during  which  the  face  is  pale, 
with  a  leaden  hue  of  the  prolabia  and  fin- 
gers; respirations  unsteady;  pulse  small, 
frequent,  and  variable;  severe  pain  in 
the  loins,  extending  in  severe  cases  to  the 
head  and  epigastrium,  with  vomiting. 
At  the  end  of  the  cold  stage  active 
febrile  reaction  supervenes;  the  face  be- 
comes flushed  with  suffused  redness;  the 
skin  generally  hot  and  dry;  pulse  mod- 
erately full  and  frequent;  respirations 
accelerated;  pains  in  the  back  and  head 
more  severe;  epigastric  distress  and 
vomiting  more  frequent,  with  great 
restlessness  and  sometimes  delirium. 
The  tongue  is  generally  covered  with  a 
white  fur,  the  bowels  inactive,  and  the 
urine  scanty  and  high  colored. 


Study  of  the  urine  of  1400  cases  of 
small-pox,  showing  that  albuminuria 
should  be  considered  an  almost  constant 
accompaniment  of  small-pox.  Positive 
reactions  were  obtained  in  95  per  cent,  of 
the  cases,  and  in  32  per  cent,  abundant 
quantities  were  present.  The  maximum 
amount  corresponded  in  general  to  the 
early  febrile  period.  Rarely  the  cuive  of 
the  albuminuria  reaches  its  acme  at  the 
time  of  suppuration  or  during  desquama- 
tion. Such  cases  were  of  more  unfavor- 
able prognosis,  and  frequently  had  an 
exacerbation  of  the  albuminuria  during 
convalescence.  It  was  frequently  ob- 
served that  there  was  an  increase  in  the 
amount  of  albumin  at  the  time  of  the 
urinary  crisis  and  under  the  influence  of 
increase  in  diet  or  of  leaving  the  bed. 
Albuminuria  persisted  in  75  out  of  100 
cases  in  small  amounts,  even  during  con- 
valescence. As  a  general  rule,  albumi- 
nuria is  more  abundant  in  grave  cases, 
and  the  grade  of  the  albuminuria  is  a 
useful  factor  in  prognosis. 

It  is  believed  that  the  albuminuria  of 
small-pox  is  not  simply  functional,  but 
due  to  an  alteration  of  the  renal  tissue. 

The  inflammation  of  the  kidneys  is  sus- 
ceptible of  recovery  in  mild  cases,  but 
more  frequently  a  slight  permanent  lesion 
persists,  usually  a  sclerosis,  followed  by 
some  degeneration  of  the  epithelium,  and 
with  this  there  exists  albuminuria  or  a 
tendency     to      albuminuria.       Francois 
Arnaud  (Revue  de  M6d.,  May  10,  '98). 
All   the    foregoing   febrile   symptoms 
generally  increase  in  intensity  for  three 
full  days,  when  the  temperature  is,  in 
many  cases,  from  40°  to  41°  C.  (104°  to 
106°  F.),  and  the  pulse  from  100  to  120 
per  minute  and  full.    In  all  except  the 
more  malignant  cases  the  active  febrile 
symptoms    rapidly    decline    during    the 
night  of  the  third  day,  and  after  some 
sleep  the  patient  is  found  on  the  morn- 
ing of  the  fourth  day  quiet,  nearly  free 
from  fever  and  pain,  the  skin  a  little 
moist,  and  urine  more  abundant.    At  the 
same  time  there  is  seen  on  the  forehead, 
face,  sides  of  the  neck,  and  over  the 
upper  part  of  the  sternum  an  eruption 
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of  small,  hard  papules,  looking  like 
small,  red  spots,  but  distinctly  elevated 
and  hard  to  the  touch.  After  a  few 
hours  there  appears  a  small  vesicle  filled 
with  water-colored  serum  on  the  apex  of 
each  papule.  The  eruption,  thus  began, 
continues  to  multiply  and  extend  over 
the  whole  cutaneous  surface,  reaching 
the  extremities  nearly  twenty-four  hours 
later  than  on  the  face  and  neck.  Both 
the  vesicle  at  the  apex  and  the  hard 
papule  on  which  it  rests  increase  in  size 
for  three  days,  during  which  time  each 
vesicle  becomes  filled  with  serum,  flat- 
tened on  the  surface,  and  distinctly  de- 
pressed or  umbilicated  in  the  centre. 
At  the  end  of  the  third  day  of  the  erup- 
tion, the  seventh  from  the  initial  symp- 
toms of  disease,  inflammation  attacks 
each  point  of  eruption,  causing  an  areola 
of  redness  around  its  base,  with  tumefac- 
tion and  heat,  and  a  return  of  some  gen- 
eral fever  and  restlessness.  At  the  same 
time  the  serum  or  virus  in  the  vesicles 
begins  to  be  turbid  or  less  transparent, 
and  to  accumulate  in  quantity  for  three 
or  four  days,  when  each  vesicle  looses  its 
umbilicated  appearance  and  becomes  a 
pustule  filled  with  purulent-looking 
fluid,  and  marks  the  completion  of  the 
suppurative  stage.  In  cases  of  average 
severity  the  tumefaction  accompanying 
this  suppurative  stage  is  sufficient  to 
cause  much  swelling  of  the  face  and 
closure  of  the  eyelids,  and  in  many  places 
the  pustules  merge  into  each  other,  con- 
stituting confluent  patches,  especially  on 
the  face,  upper  part  of  the  chest,  and 
backs  of  the  hands.  In  such  cases  dur- 
ing the  suppurating  stage  the  febrile 
symptoms  are  more  analogous  to  those 
of  the  typhoid  type.  The  temperature 
ranges  between  38°  and  40°  C.  (101°  to 
104°  F.);  the  pulse  from  110  to  130  per 
minute,  soft  or  weak;  mind  dull  and 
sometimes  wandering;  tongue  dry  along 


the  middle;  bowels  generally  quiet, 
though  sometimes  loose;  and  the  urine 
still  scanty  and  high  colored.  At  the 
end  of  the  suppurative  stage,  which  is 
from  ten  to  twelve  days  after  the  com- 
mencement of  the  disease,  if  the  case  is 
progressing  favorably,  all  the  general 
febrile  symptoms  rapidly  abate,  the  urine 
becomes  more  abundant,  the  patient 
takes  nourishment  more  freely,  the  mind 
is  more  active,  and  the  pustules  begin  to 
dry  up,  as  shown  by  a  dark-brown  spot 
in  centre  of  each.  This  brown  spot  in- 
creases in  size  from  day  to  day,  lantil  the 
whole  becomes  a  dry  brown  crust  or  scab, 
and  the  tumefaction  of  the  surface  has 
disappeared.  The  process  of  desiccation 
and  cicatrization  of  the  pustules  occupies 
about  one  week,  after  which  the  scabs 
become  rapidly  detached,  leaving  the 
surface  clean,  but  covered  with  depressed 
or  pitted  scars  that  often  remain  through 
life.  Such  is  the  usual  course  of  an  aver- 
age case  of  variola,  the  whole  time  oc- 
cupied, from  the  initial  chill  to  complete 
cicatrization,  being  about  twenty-one 
days.  Cases,  however,  vary  much  in  se- 
verity and  in  their  results.  In  some  the 
amount  of  eruption  or  number  of  pus- 
tules is  so  limited  that  each  remains  sepa- 
rate from  its  fellows  throughout  the 
course  of  the  disease,  though  each  passes 
through  the  several  stages  described. 
But  the  suppurative  stage  is  accompanied 
by  less  swelling  of  the  face  and  less  sec- 
ondary fever,  as  well  as  less  general  pros- 
tration. Such  cases  are  called  distinct, 
or  discrete,  small-pox,  and  constitute  the 
mildest  variety  of  the  unmodified  form 
of  the  disease.  On  the  other  hand,  many 
cases  occur  in  which  the  premonitory 
fever  is  more  intense,  and  the  eruption 
so  copious  that  in  its  development  the 
pustules  coalesce  or  become  confluent 
over  the  greater  part  of  the  cutaneous 
surface;    some  pu.=tnles  apjiear  also  in 
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the  mouth  and  fauces,  thereby  adding 
much  to  the  discomfort  of  the  patients; 
and  with  the  commencement  of  the  sup- 
purative stage  the  respiration  becomes 
unsteady  and  sometimes  sighing;  the 
pulse  from  120  to  140,  small  and  weak; 
temperature  from  41°  to  43°  C.  (106°  to 
110°  F.);  and  much  delirium.  4-t  this 
stage  in  many  of  these  eases  petechial  or 
hoBmorrhagic  spots  appear  upon  the  sur- 
face, or  blood  oozes  from  the  gums,  or 
sudden  and  copious  haemorrhage  from 
the  bowels  occurs,  followed  by  speedy 
collapse  and  death  before  the  end  of  the 
suppurative  stage.  In  other  cases  of  the 
confluent  variety,  with  the  commence- 
ment of  the  suppurative  stage,  pneu- 
monia supervenes  and  determines  a  fatal 
result  before  the  end  of  the  second  week 
in  the  progress  of  the  disease,  though 
some  cases  recover. 

There  is  still  another  class  of  cases  of 
variola  which  have  been  properly  called 
malignant.  These  cases  are  character- 
ized by  extreme  depression  of  all  vital 
functions  from  the  initial  chill  to  the 
end.  The  patient  suddenly  becomes 
cold,  with  blueness  or  leaden  hue  of  the 
surface;  a  very  frequent,  variable,  and 
weak  pulse;  shallow  and  hurried  breath- 
ing; intense  pain  in  the  loins,  head,  and 
epigastrium,  with  frequent  retching  or 
efforts  to  vomit,  and  constant  delirium 
or  stupor.  With  the  febrile  reaction  all 
the  symptoms  named,  except  the  cold- 
ness, are  increased,  and  during  the  sec- 
ond day  the  urine  is  very  scanty  or  sup- 
pressed; the  matter  vomited,  bluish  or 
dark  color,  with  streaks  of  blood;  ery- 
thematous or  purplish  spots  appear  on 
different  parts  of  the  surface,  or,  instead, 
the  whole  surface  becomes  covered  with 
an  exanthematous  rash,  with  here  and 
there  a  petechial  spot.  During  the  third 
day  the  anomalous  spots,  whether  ery- 
thematous or  exanthematous,  begin  to 


disappear,  and  the  true,  pointed  papules 
of  variola  begin  to  appear;  and  by  the 
following  morning  the  entire  cutaneous 
surface  is  thickly  studded  with  them; 
many  of  them  infiltrated  with  blood  at 
their  base,  giving  them  a  blackish  ap- 
pearance. But  the  appearance  of  the 
variolous  eruption  is  accompanied  by  no 
subsidence  of  fever  or  general  improve- 
ment, as  in  milder  cases.  On  the  con- 
trary, the  pulse  becomes  more  rapid  and 
feeble,  the  respirations  irregular  and 
inefficient,  intestines  discharge  involun- 
tarily, and  renal  secretion  suppressed, 
and  death  follows  generally  between  the 
third  and  sixth  day  of  the  disease.  In 
all  the  severe  grades  of  variola,  during 
the  suppurative  stage  and  the  subsequent 
desiccation,  a  very  disagreeable  and  pe- 
culiar odor  emanates  from  the  body  of 
the  patient,  making  strict  attention  to 
ventilation  and  the  use  of  disinfectives 
necessary.  In  the  cases  with  numerous 
pustules  in  the  mouth  and  fauces  there 
is  much  flow  of  saliva,  more  or  less  pain- 
ful deglutition,  with  some  tendency  to 
broncho-pneumonia  or  oedema  of  the 
glottis,  especially  near  the  completion  of 
the  suppurative  stage. 

Diagnosis. — An  abrupt  attack  of  act- 
ive fever  without  previous  feelings  of 
indisposition,  and  characterized  by  suf- 
fused redness  of  the  face  and  neck  and 
intense  pain  in  the  loins,  should  suggest 
to  the  mind  of  the  physician  the  possi- 
bility of  an  attack  of  variola.  There  is 
not,  however,  any  positively  diagnostic 
symptom  of  this  disease  until  the  ap- 
pearance of  the  characteristic  eruption, 
usually  on  the  fourth  day.  The  positive 
elevation  and  hardness  of  each  papule 
constituting  the  eruption  readily  dis- 
tinguishes it  from  any  of  the  exanthem- 
atous fevers,  while  the  minute  vesicle 
on  the  apex  of  the  hard  papule  equally 
distinguishes  it  from  the  larger  vesicles 
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without  any  hard  base  of  varicella.  The 
absence  of  cough  and  notable  catarrhal 
sj'mptoms  farther  separates  it  from 
rubeola. 

When  the  variolous  vesicles  have  pro- 
gressed far  enough  to  show  the  distinct 
umbilicated  depression  in  the  centre 
their  diagnostic  features  are  complete. 
Bacteriologists  have  thus  far  been  un- 
able to  find  any  microbe  distinctively  as- 
sociated with  this  disease. 

Etiology.  —  The  specific  or  essential 
cause  of  variola  is  a  contagium  generated 
in  the  body  of  the  sick  sufficient  to  im- 
pregnate the  blood,  the  secretions,  and 
the  exhalations,  and  to  render  the  air 
surrounding  the  patient  contagious.  As 
the  disease  progresses  the  contagion  ac- 
cumulates in  the  serum  and  purulent 
matter  of  the  pustules,  and  remains 
active  in  the  dry  scabs  and  adheres  to 
clothing.  If  such  scabs  or  infected 
clothing  are  freely  exposed  to  fresh  air, 
the  activity  of  the  contagium  gradually 
diminishes  until  it  is  lost;  but  if  they 
are  kept  in  vessels  or  closely  packed 
trunks  or  boxes  they  may  be  carried  from 
one  country  to  another  and  preserve  their 
contagiou.^ness  a  long  period  of  time. 
The  etiological  element  of  variola  has 
recently  been  traced  to  a  parasite  by 
Councilman,  but  the  investigations  are 
as  yet  unfinislied. 

Pathology. — When  a  portion  of  the 
specific  contagium  or  poison  of  variola  is 
received  into  the  living  body  susceptible 
to  its  action,  it  requires  a  period  of  from 
nine  to  fourteen  days  to  multiply  or  de- 
velop sufficient  to  cause  any  disturbance 
or  manifestation  of  its  presence.  When 
this  period  of  incubation  is  completed 
the  contagium  rapidly  develops  an  active 
irritative  action  on  both  nervous  and 
vascular  structures  and  thereby  estab- 
lishes a  general  fever  of  greater  or  less 
intensity.     The  contagium,  however,  by 


its  manifest  affinity  for  the  cutaneous 
tissue  and  the  mucous  membrane  of  the 
mouth  and  fauces,  rapidly  finds  lodg- 
ment therein  to  such  an  extent  that,  in 
a  large  majority  of  cases,  the  blood  in 
from  three  to  four  days  is  so  far  relieved 
of  its  presence  that  all  the  active  febrile 
symptoms  have  disappeared.  But  at 
the  same  time  the  virus  at  each  point  of 
its  deposit  in  the  cutis  vera  starts  a  local 
inflammation  that  presents  the  form  of 
a  hard  elevation  or  papule  with  a  minute 
vesicle  on  its  apex,  and  goes  through 
the  subsequent  stages  already  described 
under  the  head  of  symptoms.  If  the 
contagium  evolved  during  the  period  of 
incubation  is  so  large  that  it  fails  to 
find  complete  lodgment  in  the  cutaneous 
surface,  or  from  any  other  cause  is  re- 
tained in  the  blood,  the  fever  does  not 
subside  with  the  appearance  of  the  erup- 
tion, the  blood  rapidly  undergoes  deteri- 
oration, and  the  case  soon  presents  a  ma- 
lignant aspect  and  death  generally  fol- 
lows. The  nature  of  the  pathological 
changes  produced  by  one  impression  of 
the  variolous  contagium  on  the  human 
system  is  such  that  one  attack  of  the  dis- 
ease renders  the  individual  permanently 
immune  to  subsequent  attacks.  In  a 
small  percentage  of  the  cases  the  im- 
munity gradually  diminishes,  and  after 
several  years  the  system  again  becomes 
susceptible  to  the  contagium;  but  the 
second  attack  is  generally  milder  and  of 
shorter  duration.  Such  second  and 
modified  cases  have  been  termed  vario- 
loid, and  seldom  terminate  fatally.  But 
they  evolve  the  genuine  variolous  con- 
tagium, and  consequently  communicate 
genuine  unmodified  variola  to  persons 
not  previously  protected. 

Study  of  20  oasps  showed  that  there 
was  marked  liyperleucocytosis  in  small- 
pox. It  is  noticed  from  the  outset  and 
increases  till  the  moment  when  the  pust- 
ules    form,     after     wliich     it     decreases 


604 


VARIOLA.     PROGNOSIS.     TREATMENT. 


progressively  only  to  rise  again  if  the 
patient  sufifers  from  some  form  of  svip- 
puration.  The  cells  affected  are  the 
mononuclear  leucocytes,  but,  if  abscesses 
or  other  forms  of  suppuration  appear,  it 
is  the  polynuclear  cells  which  increase 
in  number.  Courmont  and  Montagnard 
(Semaine  Med.,  June  20,  1900). 

Prognosis. — Unmodified  variola  is  al- 
ways a  serious  disease.  The  ratio  of 
deaths  resnlting  from  it  is  much  greater, 
in  both  childhood  and  old  age,  than 
through  the  middle  period  of  life.  Cases 
properly  designated  as  distinct,  or  dis- 
crete, variola  quite  uniformly  recover. 

Cases  presenting  only  a  limited  degree 
of  confluence  of  the  pustules  on  the  face 
and  backs  of  the  hands  also  tend  toward 
recovery,  unless  pulmonary  or  renal  com- 
plications occur.  But  cases  presenting 
a  very  general  confluence  of  the  eruption 
or  strongly  ha?morrhagic  and  other  symp- 
toms of  malignancy,  result  in  a  high 
ratio  of  mortality.  The  existence  of 
pregnancy  in  females  increases  the  dan- 
ger of  a  fatal  result  to  the  mother,  often 
preceded  by  abortion  or  premature  de- 
livery. Considering  all  grades  of  the 
disease  as  they  occur  in  different  epi- 
demics and  in  various  countries,  the 
ratio  of  deaths  may  be  said  to  vary  from 
10  to  50  per  cent,  of  the  whole  number 
of  attacks.  The  chief  complications 
that  influence  the  ratio  of  mortality  are 
pneumonia,  uraemia  from  renal  conges- 
tion, endocarditis,  intestinal  hfemor- 
rhage,  and  cedema  of  the  glottis. 

Treatment, — As  variola  is  well  known 
to  be  caused  by  a  specific  poison  or  con- 
tagium  which  requires  a  period  of  incu- 
bation or  evolution  of  from  one  to  two 
weeks  before  any  symptoms  of  disease 
become  manifest,  this  is  evidently  the 
time  when  by  a  prompt  resort  to  vacci- 
nation and  active  administration  of  such 
antidotes  or  antiseptics  as  the  hyposul- 
phites of  sodium  or  calcium  we  might 


expect  to  prevent,  or,  at  least,  greatly 
lessen  the  amount  of  contagium  evolved, 
and  thereby  either  wholly  prevent  the 
attack  or  render  it  so  mild  as  not  to 
jeopard  the  life  of  the  patient.  Unfort- 
unately but  few  patients  seek  medical 
advice  during  the  period  of  incubation 
or  even  know  that  they  have  imbibed 
the  contagium  until  its  evolution  is  com- 
plete and  active  febrile  symptoms  have 
commenced.  And,  in  the  relatively  "few 
cases  in  which  the  time  of  exposure  to 
the  contagium  is  known  and  medical  ad- 
vice is  sought  early,  immediate  vaccina- 
tion with  cow-pox  virus  is  generally  the 
only  remedial  agency  resorted  to.  This, 
though  of  the  utmost  importance  if  prac- 
ticed efficiently  during  the  first  five  or 
six  days  of  the  incubative  period,  is  gen- 
erally of  no  use  when  resorted  to  later  in 
that  period.  But  there  is  much  evidence 
in  favor  of  doing  more  than  this. 
Through  the  whole  period  of  incubation 
the  patient  should  abstain  entirely  from 
the  use  of  alcoholic  drinks;  eat  mod- 
erately of  plain,  digestible  food;  sleep  in 
clean,  well-ventilated  rooms;  take  a  fair 
amount  of  exercise  in  the  open  air  daily; 
and  see  that  the  functions  of  the  skin, 
kidneys,  and  liver  are  maintained  at  their 
natural  degree  of  activity.  But  all  vio- 
lent evacuating  measures  should  be 
avoided,  and  also  all  excessive  fatigue  of 
body  or  mind. 

That  such  attention  to  strictly  hy- 
gienic measures  during  the  whole  period 
of  incubation  is  capable  of  rendering  the 
active  stage  of  the  disease  much  milder 
is  shown  by  the  marked  diminution  of 
mortality  from  the  disease  in  Europe 
after  the  introduction  of  the  practice  of 
inoculation  by  Lady  Mary  Wortley  Mon- 
tagu in  1718.  This  practice  consisted 
in  inoculating  persons  when  in  good 
health  with  the  virus  of  variola  and 
keeping  them  under  good  sanitary  and 
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hygienic  regulations  through  all  subse- 
quent stages  of  their  progress,  and  re- 
sulted in  rendering  the  disease  so  much 
milder  that  the  practice  was  applied  ex- 
tensively to  new  recruits  of  armies,  be- 
fore permitting  them  to  enter  upon  im- 
portant campaigns.  During  our  own 
war  for  independence  many  of  the  new 
regiments  were  held  in  well-regulated 
camps  and  subjected  to  inoculation  and 
rigid  care  until  convalescence  was  com- 
pleted, and  the  statistics  show  but  a  very 
small  ratio  of  mortality,  while  the  im- 
munity acquired  was  as  durable  and  com- 
plete as  when  the  disease  had  been  taken 
in  the  natural  way.  The  discovery  and 
demonstration  of  the  protective  power  of 
cow-pox  virus  by  Edward  Jenner  in  1798 
very  soon  rendered  all  further  inocula- 
tions with  variolous  virus  unnecessary 
and  unjustifiable,  but  it  did  not  warrant 
the  neglect  of  careful  attention  to  the 
proper  management  of  all  patients  dur- 
ing the  incubative  stage  of  variola. 

During  an  unusual  prevalence  of  vari- 
ola in  Chicago  between  1850  and  1860, 
an  opportunity  was  aiTorded  in  several 
cases  to  control  the  management  of  the 
greater  part  of  the  incubative  period, 
and  in  addition  to  immediate  vaccination 
and  proper  attention  to  hygienic  rules 
each  adult  was  required  to  take  from  10 
to  15  grains  of  liyposulphite  of  sodium 
dissolved  in  mint-water,  less,  in  propor- 
tion, to  children,  three  or  four  times  a 
da)',  for  the  purp(se  of  preventing  or, 
at  least,  lessening  the  evolution  of  con- 
tagium  in  the  system.  In  some  of  the 
cases  the  vaccination  took  sufliciently 
early  to  prevent  the  development  of  vari- 
ola. In  other  cases  it  was  practiced  too 
late  and  did  not  take  effect.  15ut,  in 
every  instance  thus  treated,  if  variola 
followed  it  presented  only  a  mild  aspect 
and  terminated  in  recovery.  In  two  in- 
stances coming  under  niv  oljscrvation  in 


which  two  women,  each  with  a  nursing 
child,  lived  continuously  in  the  same 
rooms  with  two  cases  of  well-marked 
variola  throughout  the  whole  course  of 
the  disease.  Both  mothers  had  been 
rendered  immune  from  having  had 
varioloid  in  their  youth.  The  infants, 
however,  had  not  been  vaccinated,  but 
had  been  fully  exposed  to  the  active 
stage  of  variola  three  days  before  their 
condition  had  been  discovered.  They 
were  immediately  vaccinated,  given  each 
3  grains  of  hyposulphite  of  sodium 
three  times  a  day;  their  only  diet  was 
their  mothers'  milk;  the  rooms  were 
kept  as  clean  and  as  well  ventilated  as 
possible,  while  the  mothers  continued  to 
care  for  those  sick  with  variola  in  the 
same  rooms.  The  vaccination  did  not 
produce  any  effect,  and  both  infants  con- 
tinued in  good  health,  neither  presenting 
any  symptom  of  fever  or  eruption. 

When  the  stage  of  incubation  has 
passed  and  the  evolution  of  variolous 
virus  has  been  completed,  producing  a 
fever  of  greater  or  less  intensity,  the 
leading  objects  to  be  accomplished  in  the 
management  are:  1.  To  secure  as  com- 
plete isolation  of  the  patient  as  possible, 
either  in  his  own  room  or  by  direct  re- 
moval to  a  hospital  for  such  cases.  2. 
To  exclude  from  the  room  all  unneces- 
sary furniture  and  clothing,  and  to  main- 
tain strict  cleanliness,  ample  ventilation, 
and  disinfection.  3.  To  lessen  the  in- 
tensity of  the  fever  and  mitigate  the 
severity  of  pains  and  restlessness,  and  at 
the  same  time  to  promote  natural  ex- 
creting activity  of  the  skin,  kidneys,  and 
other  secretory  organs.  4.  To  sustain 
tlie  patient  by  simple  nourishment  suit- 
able for  the  several  stages  of  the  disease. 
The  best  means  for  accomplishing  the 
third  object  just  named  during  the 
pre-eruptive  fever  are  frequent  spong- 
ing   of    the    surface    with    cool    water 
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and  the  giving  of  a  gelatin  capsnle 
containing  1  grain  of  calomel  and  V4 
grain  of  morphine  sulphate,  every  four 
honrs,  and  2  minims  of  tincture  of  aco- 
nite-root half-way  between  the  capsules. 
At  the  end  of  twenty-four  hours,  if  the 
bowels  have  not  moved,  instead  of  con- 
tinuing the  capsules  give  the  patient 
sufficient  liquid  citrate  of  magnesia  to 
move  the  bowels  moderately,  or  accom- 
plish the  same  purpose  by  rectal  enemas 
of  warm  water  containing  a  little  chlo- 
ride of  sodium.  If,  when  the  eruption 
of  variolous  papules  appears  on  the 
surface,  the  active  febrile  symptoms 
and  the  pains  in  the  back  and  head 
disappear,  all  active  internal  medication 
should  be  discontinued  and  strict  at- 
tention given  to  the  administration  of 
simple  nourishment,  consisting  chiefly 
of  good  milk  and  plain  meat-broths 
salted  to  suit  the  taste  of  the  patient,  and 
the  maintenance  of  rigid  sanitation. 
When,  on  the  third  or  fourth  day  of 
eruption,  inflammation  supervenes,  with 
only  a  very  moderate  rise  of  temperature 
and  there  is  biat  little  or  no  confluence 
of  the  pustules,  the  same  hygienic  and 
sanitary  measures,  without  medicine, 
may  be  continued  until  convalescence  is 
established.  If,  however,  the  eruption  is 
more  copious  and  the  suppurative  stage 
accompanied  by  more  fever  and  restless- 
ness, from  6  to  10  grains  of  pulverized 
Dover's  and  2  grains  of  pulverized  gum- 
camphor  may  be  given  each  evening,  and 
10  grains  of  hyposulphite  of  sodium  with 
5  minims  of  tincture  of  belladonna  dis- 
solved in  mint-water  may  be  given  three 
times  a  day  until  the  stage  of  desiccation 
has  fairly  commenced.  If  necessary,  the 
bowels  can  be  moved  at  suitable  intervals 
by  warm  salt-water  enemas,  and  as  the 
process  of  drying  up  and  cicatrization 
of  the  pustules  goes  on  a  greater  variety 
of  food  may  be  taken. 


Pock-marks  are  thickest  on  parts  of 
the  body,  such  as  the  face,  most  exposed 
to  light;  hence  the  custom  has  been  in- 
troduced into  practice  of  leaving  the 
patient  in  total  darkness.  Finsen  some 
years  ago  suggested  the  exclusion  of  the 
chemical  rays  of  light  by  using  red  glass 
over  window-panes,  or  at  least  red  cur- 
tains. 

The  e.xclusion  of  the  chemical  rays 
must  be  absolute;  even  a  brief  exposure 
to  daylight  may  produce  suppuration 
and  its  sequelte.  The  skin  must  be 
treated,  therefore,  as  one  would  a 
photographic  plate.  If  red  window- 
glass  is  employed,  it  is  necessary  for  it 
to  be  of  a  deep-red  color,  and  if  cur- 
tains are  used  they  must  be  very  thick 
or  in  several  layers.  When  the  patient 
takes  his  meals,  or  during  the  physi- 
cian's rounds,  artificial  light — for  in- 
stance, faint  candle-light — may  be  used 
without  any  danger.  As  even  a  brief 
exposure  to  daylight  can  produce  sup- 
puration, in  order  that  the  treatment 
may  be  carried  out  correctly  it  may  be 
necessary  to  nail  the  curtains  to  pre- 
vent meddlesome  interference  by  at- 
tendants. This  method  does  not  pre- 
vent, but  allows,  the  employment  of 
any  other  treatment  which  may  be  con- 
sidered necessary.  The  treatment 
should  be  commenced  as  early  as  pos- 
sible: the  nearer  the  commencement  of 
the  suppuration,  the  less  the  chance  of 
success.  The  patient  must  remain  in 
the  red  light  until  the  vesicles  have 
dried  up.  E.  P.  Joslin  (Boston  Med. 
and  Surg.  Jour.,  Nov.  16,  '99). 

Priority  claimed  in  the  use  in  small- 
pox of  local  applications  of  watery  solu- 
tions of  corrosive  sublimate.  The  mer- 
curial applications  may  be  made  in  any 
strength,  up  to  a  saturated  solution 
even,  without  danger,  except  in  cases  of 
idiosyncrasy.  In  the  eyes,  nose,  fauces, 
and  ears  a  spray  of  peroxide  of  hydro- 
gen is  used.  T.  C.  Osborn  (Tex.  Med. 
Jour.;    Med.  Standard,  Feb.,  1900). 

Bichloride  baths  used  in  36  cases,  of 
which  1  was  hsemorrhagic  and  13  con- 
fluent, without  mortality.  The  method 
employed   was   as    follows:     A   six-foot 
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bath-tub  was  placed  beside  the  patient's 
cot  and  filled  with  a  fairly  warm — 103- 
to  105-degree — solution  of  bichloride,  1 
to  10,000,  and  the  patient  placed 
therein,  head  and  shoulders  above  the 
solution;  the  nurse  then  went  over  the 
entire  body,  using  a  soft  cloth,  being 
careful  of  force  applied  so  as  not  to 
cause  much  pain.  After  remaining  in 
the  bath  about  ten  to  twelve  minutes, 
the  patient  was  removed,  thoroughly- 
dried,  dressed  in  freshly  laundered 
clothing,  and  placed  in  a  clean  bed. 
These  baths  were  given  night  and  morn- 
ing. After  removal  from  the  bath  the 
patient  expressed  much  relief,  but 
shortly  after,  owing  to  the  drying 
effect,  complained  of  a  burning  sensa- 
tion "just  beneath  the  skin."  All  were 
likewise  affected;  so,  to  obviate  this, 
a  routine  practice  was  begun  of  anoint- 
ing patients  immediately  after  the  bath 
with  a  mixture  of  carbolic  acid,  bismuth 
subnitrate,  and  olive-oil,  with  a  very 
happy  result. 

The  authors  outline  the  following  ad- 
vantages: The  suppurative  fever  can  be 
shortened  four  to  sis  days  if  patient  is 
treated  from  the  onset;  a  minimum  of 
pitting  is  secured  and  an  almost  entire 
absence  of  the  characteristic,  disagree- 
able odor;  the  period  of  desquamation 
is  materially  lessened,  owing  to  the 
thinness  of  the  scab-formation;  pain  is 
much  reduced,  morphine  being  rarely 
indicated;  the  great  distortion  of  feat- 
ures, which  gives  such  repulsive-look- 
ing patients,  is  eliminated  to  a  great  ex- 
tent. R.  L.  Yaeger  and  H.  A.  Ingalls 
(.Tour.  Amer.  Med.  Assoc,  Apr.  28, 
1000). 

In  the  more  decidedly-malignant 
cases — in  which  the  pre-emptive  fever  is 
intense,  with  great  epigastric  distress, 
persistent  vomiting,  delirium,  and  very 
scanty  urine;  and  when  the  eruption 
appears,  it  is  accompanied  by  petechial 
or  h.Tmorrhagic  spots  and  no  abatement 
of  the  fever — there  is  but  little  chance  or 
hope  of  averting  an  early  fatal  result. 
The  most  promising  means  are  a  cold 
pack,  to  be  followed  by  fre(iuent  spong- 


ing of  the  surface  to  reduce  the  tempera- 
ture and  the  capsule  of  calomel  and  mor- 
phine every  two  hours  until  the  epigas- 
tric distress  and  vomiting  are  relieved. 
If  the  bowels  are  inactive  they  may  be 
evacuated  by  large,  warm,  salt-water 
enemas.  If  diarrhoea  already  exists,  it 
has  been  sometimes  controlled  by  re- 
peated small  enemas  of  normal  salt  solu- 
tion to  which  were  added  from  15  to  30 
minims  of  tincture  of  opium.  If  the 
patient  lives  through  the  first  week  of 
the  disease  and  the  stomach  and  bowels 
have  become  quiet,  the  greatest  care 
should  be  given  to  sustaining  him  with 
small  and  frequent  doses  of  good  milk 
alternated  with  meat-broth  well  salted; 
a  dose  of  Dover's  powder  and  camphor 
at  evening  to  promote  rest,  and  appro- 
priate doses  of  strychnine  and  digitalis 
to  sustain  the  functions  of  the  vasomotor 
and  respiratory  nervous  systems  through 
the  subsequent  stages  of  the  disease.  If, 
during  the  suppurating  stage  of  the  pus- 
tules, intestinal  hjemorrhage  occurs,  an 
emulsion  containing  suitable  proportions 
of  oil  of  turpentine,  oil  of  gaultheria, 
and  tincture  of  opium  has  afforded  more 
relief  than  any  other  remedy  I  could  use. 
If  not  retained  by  the  stomach  it  may 
be  given  as  an  enema  with  3  or  3  ounces 
of  beef-tea,  and  repeated  soon  after  each 
evacuation.  Perhaps  the  best  external 
treatment  of  the  eruption  after  it  has  be- 
come established  in  the  skin,  both  for 
disinfection  and  to  lessen  the  resulting 
pits  or  scars,  is  to  keep  the  face  covered 
with  layers  of  surgeon's  lint  wet  in  a  1- 
or  2-per-cent.  solution  of  carbolic  acid, 
and  the  same  solution  may  be  applied 
over  the  whole  surface  once  or  twice  a 
day.  The  nostrils  should  be  carefully 
cleansed  and  kept  as  free  as  possible.  If 
pustules  appear  in  the  mouth  and  fauces, 
mucilaginous  and  mild  antiseptic  gargles 
should  be  used  freely.    If  many  pustules 
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appear  on  the  scalp,  the  hair  should  he 
cut  short  to  prevent  it  from  becoming 
matted  together  and  foul  during  the  sup- 
purative stage. 

Personal  experience  includes  4000  cases 
of  small-pox  with  an  average  mortality 
of  0.11  per  cent.  The  chief  measures  in 
treatment  consisted  of  plenty  of  ventila- 
tion, the  use  of  cooling  acid  drinks,  and 
ice.  Puncturing  the  pustules,  the  use  of 
masks,  and  the  like  were  found  valueless 
procedures.  The  elasticity  of  the  skin 
should,  instead,  be  improved  and  the  ten- 
sion lessened  by  rubbing  with  oil.  The 
danger  of  corneal  ulcers  and  other  ocular 
complications  is  lessened  by  painting  the 
inside  of  the  eyelids  with  a  paste  made 
from  the  extract  of  belladonna. 

In  convalescence  warm  baths  were 
used,  with  a  gradual  increase  in  the  diet. 
In  prophylaxis  complete  disinfection,  ab- 
solute isolation,  and  compulsory  vaccina- 
tion are  insisted  upon.  J.  Moir  (Edin- 
burgh Med.  Jour.,  June,  '98). 

Salol  given  in  daily  amounts  of  a 
drachm  procures  relief  from  the  itching, 
and  most  of  the  pocks  dry  up  while  still 
in  the  vesicular  stage.  Charles  Begg 
(Scottish  Med.  and  Surg.  Jour.,  Mar., 
1900). 

In  36  cases  of  variola,  of  which  1  was 
hsemorrhagic  and  13  confluent,  treatment 
by  bichloride  baths  reduced  the  mortality 
to  nil;  the  suppurative  fever  was  short- 
ened four  to  six  days  when  the  patient 
was  treated  from  the  onset;  a  minimum 
of  pitting  was  secured,  and  there  was 
an  almost  entire  absence  of  odor;  the 
period  of  desquamation  was  materially 
lessened;  pain  was  much  reduced,  and 
disfigurement  was  avoided.  The  strength 
of  the  baths  was  1  to  10,000,  their  tem- 
perature 103°  to  105°  F. ;  the  patient  is 
immersed  and  sponged  gently  for  ten  to 
twelve  minutes  night  and  morning.  Im- 
mediately after  the  bath  a  mixture  of 
carbolic  acid,  bismuth  subnitrate,  and 
olive-oil  should  be  used  as  an  ointment. 
H.  A.  Ingall  (.Join'.  Amer.  Med.  Assoc, 
Apr.  28,  1900). 

Eight  cases  treated  by  the  administra- 
tion of  salol  in  daily  doses  of  60  grains. 
Pustulation  seems  to  be  prevented  by 
this  drug.     The  cutaneous  inflammation   ' 


is    slight;     irritation   is   usually   absent 
even  in  confluent  cases,  the  unpleasant 
odor  is  absent,  and  scarring  is  inconsider- 
able.    J.  Biemacki  and  N.  Jones   (Brit. 
Med.  Jour.,  June  2,  1900). 
During     convalescence     the     patient 
should    be    bathed    with    slightly-warm 
water  daily  with  carbolic  or  resinol  soap 
until  all  scabs  and  roughness  have  disap- 
peared. 
Vaccinia  (Cow-pox;  Vaccination). 
Definition. — A'accinia  is  a  disease  of 
the  cow,  characterized  by  the  formation 
of  pustules  containing  a  virus  which,  if 
properly  used,  is  capable  of  rendering 
man  more  or  less  immune  to  the  con- 
tagium  of  variola. 

History. — Edward  Jenner,  a  practic- 
ing phj'sician  of  Gloucestershire,  Eng- 
land, after  a  long  and  faithful  investi- 
gation, published  in  1798  a  complete 
demonstration  that  the  cow  is  sometimes 
attacked  by  a  mild  febrile  disease  accom- 
panied by  pustules  on  the  udders  filled 
with  a  serous  fluid  or  virus  which,  if, 
by  either  accident  or  design,  was  intro- 
duced into  a  cut  or  abraded  spot  would 
produce  the  same  disease  in  the  hu- 
man being,  and  thereby  render  him 
immune  to  the  small-pox.  He  further 
demonstrated  that  the  virus  or  lymph 
in  the  pustules  produced  by  vaccination 
from  the  cow-pox  could  be  perpetuated 
indefinitely  by  vaccinating  with  virus 
from  one  individual  to  another  and 
thereby  render  it  available  for  perpetual 
protection  against  the  prevalence  of  vari- 
ola, then  the  most  dreaded  scourge  of  the 
human  race.  The  same  year  that  Dr. 
Jenner  published  his  great  discovery  its 
practice  was  introduced  into  London  by 
Mr.  Cline,  and  the  following  year,  1799, 
it  was  introduced  into  this  country  by 
Dr.  Benjamin  Waterhouse,  of  Boston, 
Mass.,  and  in  a  very  few  years  it  was  ap- 
proved and  practiced  in  every  civilized 
countrv  in  the  world.     During  the  first 
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half-century  after  the  adoption  of  vac- 
cination as  a  preventive  of  variola  the 
vaccine-lymph,  or  virus,  was  propagated 
by  taking  it  from  the  vaccine-vesicle  on 
one  person  to  vaccinate  others,  and  it 
was  called  humanized  vaccine-virus. 
But  as  time  passed  suspicions  multiplied 
that  the  protective  power  diminished  by 
the  successive  transmissions  through  the 
human  system,  and  also  that  it  was  liable 
to  be  vitiated  if  developed  in  persons 
affected  by  syphilitic  or  other  constitu- 
tional diseases.  In  1866  a  case  of  genu- 
ine cow-pox  was  discovered  at  Beaugency 
in  France,  and  under  the  direction  of  M. 
Depaul,  of  the  French  Academy  of  Med- 
icine, the  fresh  virus  was  secured  and 
multiplied  for  vaccinating  from  one 
heifer  to  another,  for  the  purpose  of  fur- 
nishing a  sufficient  amount  for  general 
use.  In  1870  Dr.  Henry  A.  Martin,  of 
Boston,  Mass.,  obtained  some  of  this 
Beaugency  stock  of  virus  and  com- 
menced keeping  a  number  of  heifers  for 
propagating  and  multiplying  it  as  pure 
bovine  virus  to  be  used  for  protective 
purposes  instead  of  that  which  had  be- 
come humanized.  The  success  of  these 
efforts  soon  led  to  many  similar  establish- 
ments, until  at  present  the  use  of  bovine 
vaccine-virus  has  very  generally  super- 
seded that  called  humanized,  both  in  this 
country  and  Europe. 

Symptoms.  —  When  a  small  quantity 
of  active  vaccine-  or  cow-pox  virus  is 
brought  in  contact  with  the  cutis  vera 
of  an  unprotected  person  by  removing  a 
portion  of  the  cuticle,  as  in  the  familiar 
process  of  vaccination,  no  appreciable 
effect  is  produced  until  the  end  of  the 
fourth  day.  Then,  at  the  point  of  in- 
troduction, will  appear  a  small,  hard, 
elevated  papule  with  a  minute  vesicle 
on  its  apex,  very  closely  resembling  the 
individual  papules  of  variola.  The  pap- 
ule continues  to  enlarge  in  all  directions 


for  four  days,  the  vesicle  becoming  first 
flattened,  then  indented  in  its  centre, 
and  filled  with  transparent  lymph  or 
virus.  During  the  fifth  day  inflamma- 
tion commences,  indicated  by  an  areola 
of  redness,  swelling,  and  a  slightly  tur- 
bid appearance  of  the  lymph  in  the 
vesicle.  The  swelling  and  redness 
around  the  pustule  continue  to  increase 
for  three  or  four  days,  accompanied  by 
slight  symptoms  of  general  fever,  when 
a  dark-brown  spot  appears  in  the  centre 
of  the  pustule  now  fully  distended 
with  purulent  fluid.  From  this  time  all 
feelings  of  general  fever  disappear,  the 
areola  of  redness  and  swelling  dimin- 
ishes, and  the  dry,  brown  spot  increases 
until  the  pustule  has  become  replaced 
by  a  thick,  brown  scab,  under  which 
cicatrization  takes  place  and  the  scab 
falls  off,  leaving  an  indented  or  pitted 
cicatrix,  or  scar. 

The  process  of  desiccation  usually  oc- 
cupies from  seven  to  nine  days,  making 
the  whole  time  from  the  introduction  of 
the  virus  to  the  complete  cicatrization  of 
the  pustule  about  three  weeks.  As  a 
rule,  in  vaccination,  papules  appear  only 
at  the  points  where  the  virus  has  been 
introduced;  but  in  a  very  small  percent- 
age of  cases  a  few  papules  have  appeared 
on  other  parts  of  the  surface.  In  no 
case  is  there  developed  in  the  system 
a  contagium  sufficient  to  render  the  dis- 
ease contagious  or  communicable  from 
person  to  ])erson  in  any  other  way  than 
by  vaccinating  with  the  virus. 

Vaeoination-rashes  may  be  divided  into 
two  main  groups,  tlic  first  being  tliose 
that  arise  from  pure  vaccineinooulation. 
There  may  be  secondary  local  inoculation 
of  vaccine-eruptions  that  occur  before 
vesicles  form,  and  eruptions  after  the 
formation  of  vesicles,  as  well  as  sequelie 
of  various  fonns  due  to  the  irritation  of 
vaccination,  and  usually  occurring  in  |)re- 
disposed  subjects.  The  second  groiiji  in- 
cludes eruptions  due  to  some  admixture 
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with  the  vaceine-vii'us,  which  may  be  in- 
troduced with  the  virus  at  the  time  of 
vaccination,  causing  some  local  disease, 
such  as  impetigo  contagiosa,  or  constitu- 
tional disease,  such  as  syphilis,  leprosy, 
or  tuberculosis;  or  these  may  be  intro- 
duced after  the  vesicles  have  developed 
and  ruptured  and  then  cause  conditions 
like  erysipelas,  cellulitis,  gangrene,  or 
pyaemia.  In  the  first  group,  among  erup- 
tions occurring  before  vesicles  form,  may 
be  noted  vesicular  and  bullous  eruptions 
and  erythema  multiforme. 

In  tlie  next  subsection  of  this  group 
may  be  noted  the  frequency  of  roseola 
and  a  measles-like  rash  and  a  lichen  of 
various  forms  that  comes  out  in  suc- 
cessive crops.  Purpuric  rashes  may  oc- 
cur in  very  cachectic  children.  Eczema 
may  occur,  but  it  should  not  be  attrib- 
uted to  the  vaccination  unless  it  appears 
before  this  is  completely  healed.  Psoria- 
sis after  vaccination  is  a  pure  curiosity. 
The  irritation  of  vaccination  is  likely  to 
determine  the  outbreak  of  the  rash  of 
congenital  syphilis,  and  it  is  absolutely 
wrong  to  consider  a  syphilitic  rash  due 
to  inoculation  at  the  same  time  with  the 
vaccine,  imless  the  rash  appears  only 
about  fifty  days  subsequent  to  the  in- 
oculation. Tubercxilosis  has  been  intro- 
duced with  vaccine-virus,  but  this  is  ex- 
tremely rare,  and  cannot  occur  when 
glycerinated  calf-lymph  is  used.  Robert 
.J.  Carter  (Lancet,  Aug.  20,  '98j. 

Tetanus  is  not  a  frequent  complication 
of  vaccination,  a  total  of  95  cases  hav- 
ing been  collected.  The  number  of  cases 
recently  observed  is  out  of  all  propor- 
tion to  what  has  been  observed  hereto- 
fore. The  cases  are  chiefly  American 
and  occur  scattered  throughout  the 
eastern  United  States  and  Canada. 
They  have  nothing  to  do  with  atmos- 
pheric, telluric,  or  seasonal  conditions. 
They  occur  in  small  numbers  after  the 
use  of  various  viruses.  An  overwhelm- 
ing proportion  has  occurred  after  the 
use  of  a  particular  virus.  The  tetanus 
organism  may  be  present  in  the  virus  in 
small  numbers,  being  derived  from  the 
manure  and  hay.  Occasionally  the  num- 
ber of  bacilli  becomes  greater  than  usual 
through  carelessness  or  accident.  The 
future  avoidance  of  the  complication  is 


to  be  sought  for  in  greater  care  in  the 
preparation  of  the  vaccine-virus.  The 
writer  himself  contends  that  vaccination 
should  be  carefiiUj'  done  with  aseptic 
precautions ;  that  the  after-treatment 
of  the  site  of  the  scarification  is  very  im- 
portant in  preventing  cellulitis,  erysipe- 
las, and  tetanus;  that  vaccination,  when 
carefully  done  with  properly  prepared 
lymph,  is  a  harmless  procedure.  J.  H. 
McCollom  (Boston  Med.  and  Surg.  Jour., 
Aug.  21,  1902). 

Diagnosis. — The  diagnostic  features  of 
the  true  vaccine-sore  are  seen  in  its  exact 
similarity  to  the  distinct  or  separate  sore 
of  unmodified  variola.  It  passes  through 
the  same  stages,  in  the  same  order,  and 
in  about  the  same  time,  but  attains  a 
larger  size. 

Etiology. — The  cause  or  causes  capa- 
ble of  producing  the  original  cow-pox 
as  a  bovine  disease  are  not  known  with 
certainty.  The  close  similarity  of  the 
sores  of  cow-pox  and  variola  and  the 
power  of  the  yirus  of  those  of  the  former 
to  render  the  human  subject  immune  to 
the  contagium  of  the  latter  caused  many 
members  of  the  profession  to  regard  the 
disease  in  the  cow  as  produced  by  the 
variola  contagium  which  in  passing 
through  the  cow  was  so  modified  as  to 
lose  its  virulence  while  retaining  its  im- 
munizing power. 

Several  experimental  investigations 
have  been  prosecuted  to  demonstrate 
the  correctness  of  this  view,  but  with  re- 
sults sufficiently  variable  to  leave  the 
subject  still  not  settled  or  free  from 
doubt.  Without  attempting  to  decide 
the  question  as  to  the  origin  or  essential 
cause  of  the  cow-pox  disease,  we  may 
assume  with  great  positiveness  that  the 
lymph  or  virus  from  the  cow-pox  vesicle,, 
if  properly  used,  affords  a  reliable  pro- 
tection from  attacks  of  variola  in  all  its 
forms.  The  questions  of  great  practical 
importance  then  are:  1.  What  is  the  best 
method   of  propagating  and   preserving. 
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the  cow-pox  virus  in  a  pure  and  active 
condition  ready  for  use?  3.  At  what  age 
should  vaccination  be  tirst  practiced,  and 
how  often  should  it  be  repeated  to  secure 
reliable  immunity  from  an  attack  of 
variola. 

In  answering  the  first  question  it  must 
be  admitted  that  the  best  method  of 
propagating  the  virus  is  from  heifer  to 
heifer,  in  well-arranged  establishments 
conducted  with  strict  regard  to  sanitary 
and  aseptic  precautions,  and  on  heifers 
in  good  health.  The  best  time  to  secure 
the  virus  is  on  the  eighth  day  after  vac- 
cination, just  before  it  begins  to  look 
turbid  in  the  vesicle.  If  it  is  received 
into  sterilized  capillary  glass  tubes  and 
hermetically  sealed  it  will  preserve  its 
activity  an  indefinite  period  of  time  and 
may  be  transmitted  to  any  country  or 
climate.  But  for  early  use  it  has  been 
found  most  convenient  to  receive  it  dried 
on  ivory  points  sufficiently  sharp  to  use 
for  incising  the  cuticle.  By  dipping  the 
point  in  clean  water  and  making  the  in- 
cisions to  the  cutis  vera  and  rubbing  the 
abraded  surface  with  that  part  of  the 
point  covered  with  the  virus  and  then  let 
it  remain  uncovered  until  dry,  enough  is 
generally  introduced  to  insure  the  ap- 
pearance of  the  vaccine-sore  at  the  end 
of  four  days.  It  is  thought  by  many 
that  the  making  of  two  or  three  vaccine- 
sores  afforded  more  perfect  ininninity 
than  only  one. 

In  order  to  perform  an  aseptic  vaccina- 
tion, the  child's  arm  is  first  sterilized  for 
some  distance  around  the  vaccine-site, 
and,  after  introducing  the  Ij'inpli,  the 
skin  is  covered  over  and  around  the  parts, 
with  hot  boric  gelatin,  which  rapidly  sets 
into  a  transparent  film,  through  which 
the  progress  of  the  vesicles  can  be  ob- 
served. On  the  eighth  day  the  film  is 
quite  easily  peeled  ofT;  the  vesicles  are 
then  dusted  over  with  boric-acid  powder, 
after  wliich  another  and  thicker  layer  of 
the  gelatin  is  applied,  and,  while  setting, 
daubed  with  cotton-wool.     Occasionally 


the  contents  of  the  vesicles  ooze  through 
the  film  of  gelatin,  necessitating  a  second 
dusting  of  boric  powder.  Sinclair  (Brit. 
Med.  Jour.,  Jan.  1,  '98). 

Vaccination  may  be  robbed  of  its  ter- 
rors by  the  application  of  liquor  potassoB 
to  remove  the  superficial  epidermis.  Two 
or  three  minutes  after  the  application  is 
made  the  superficial  epidermis  may  be 
wiped  ofT  with  a  bit  of  wet  cotton,  when 
a  moist  shining  surface  will  remain  with- 
out bleeding.  The  vaccine-material  is 
now  applied  and  allowed  to  dry  in  the 
usual  manner.  Hutchins  (Jour.  Amer. 
Med.  Assoc,  Apr.  23,  '98). 

A  point  on  the  breast  two  finger- 
breadths  outside  the  nipj^le  and  two 
finger-breadths  below  it  recommended  for 
vaccination.  It  is  not  subject  to  much 
rubbing  from  the  clothing,  and  inflamma- 
tion is  not  likely  to  occur.  Flachs  (Deut. 
mcd.  Woch.,  Feb.  15,  1900). 

The  most  recent  mode  of  preserving 
the  virus  for  use  which  is  meeting  with 
favor  is  called  glycerinated  lymph  put 
up  in  sterilized  glass  tubes,  convenient 
to  use  instead  of  the  ivory  points. 

Concerning  the  second  question  it  may 
be  said,  with  much  confidence,  that  the 
most  appropriate  and  effectual  times 
for  practicing  vaccination  are,  first,  in 
infancy  between  the  age  of  six  and 
eighteen  months;  again  when  old- 
enough  to  enter  school, — i.e.,  at  the  age: 
of  seven  or  eight  years;  and  a  third  time 
at  the  full  maturity  of  growth, — i.e.,  be- 
tween twenty-one  and  twenty-five  years 
of  age.  If  every  child  were  effectually 
vaccinated  with  pure  vaccine-virus  dur- 
ing infancy,  again  at  the  commencement 
of  school-age,  and  a  third  time  in  early 
adult  life,  in  a  few  years  the  whole  popu- 
lation would  be  rendered  immune  and  a 
small-po.x  epidemic  could  not  occur. 

Germany  stands  alone  in  fulfilling  in 
great  measure  the  demands  of  hygiene, 
having,  in  consequence  of  the  calatiiitous 
small-pox  epidemic  of  1870-71,  enacted 
the  law  of  1874,  which  "makes  vaccina- 
tion obligatory  in  the  first  year  of  life 
and  revaccination  also  obligatory  at  the 
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tenth  year."     The  result  is  that,  witii  a 
population  of  50,000,000,  having  in  1871 
lost  143,000  lives  by  small-pox  slie  found 
by  her  law  of  1874  the  mortality  dimin- 
ished so  rapidly  that  to-day  the  disease 
numbers  only  IIG  victims  a  year.    These 
cases,  moreover,  occur  almost  exclusively 
in  towns  on  her  frontier.    If  it  were  true 
that  a  good  vaccination  does  not  protect 
from    small-pox,    we    ought    to    find    in 
small-pox  epidemics  that  the  disease  dif- 
fuses itself  in  the  well-vaccinated  no  less 
than    in    the    nou-vaccinated    countries. 
But  it  is  not  so.    In  1870-71,  during  the 
Franco-German  war,  the  two  peoples  in- 
terpenetrated   each    other,    the    German 
having   its    civil    population    vaccinated 
optionally,  but  its  army  completely  re- 
vaccinated,  while  the  French  (population 
and   army   alike)    were   vaccinated   per- 
functorily.   Both  were  attacked  by  small- 
pox;  but  the  French  army  numbered  23,- 
000  deaths  by  it,  while  the  CJerman  army 
had   only   278;     and   in   the   same   tent, 
breathing    the    same    air,    the    French 
wounded  were  heavily  visited  by  the  dis- 
ease, while  the  German  wounded,  having 
been  revaccinated,  had  not  a  single  case. 
Bizzozero   (Med.  News,  Dec.  17,  '98). 
In  many  cases  the  immunity  conferred 
by  the  first  effectual  vaccination  would 
remain  through  life,  and  the  subsequent 
vaccinations  would   produce   no   efiEeet. 
In  many  other  cases,  however,  the  second 
or  third  vaccinations  would  take  effect 
and  produce  a  partial  or  comj^lete  vac- 
cine-sore, thereby  showing  that  the  im- 
munity conferred  by  the  first  had  been 
more  or  less  impaired  and  the  person 
again  susceptible  to  variola,  but  gener- 
ally in  the  mild  form  called  varioloid. 
By  the  regular  repetition  of  vaccination 
at  or  near  the  times  just  indicated,  the 
gradual  loss  of  immunity  known  to  take 
place  in  many  cases  after  one  vaccination 
is    detected    and    remedied;     and    the 
trouble  and  expense  occasioned  thereby 
is  so  trifling  compared  with  the  impor- 
tance of  the  object  to  be  accomplished 
that  no  person  is  excusable  for  neglect- 
ing it. 


A  new  bacillus  found  in  vaccine  pust- 
ules.   It  is  present  in  the  epithelial  cells 
of  the  "vaccine-pulp"  of  calves,  either  as 
a  rod-shaped  form  staining  in  a  bipolar 
fashion  or  as  a   spherical  or   oval  form 
taking  the  stain  less  perfectly.     In  the 
lymph  from  children,  on  the  other  hand, 
the  rod  form  is  not   found,  but   large, 
round,  refractive  organisms  are  present 
similar    to    those    found    in    calf-lymph 
which  are  looked  upon  as  variation  forms 
of   the   bacillus.      Pure   cultures   of   the 
bacillus    were    obtained    on    agar    plates 
both     from    the    calf-lymph     and     from 
lymph  drawn  from  seven-day-old  vesicles 
on  the  arms  of  children.    These  are  iden- 
tical    with     the     bodies     described     by 
Guianieri  and  Pfeiiler  in  the  corneal  tis- 
sue  inoculated   with  vaccine-lymph  and 
in   the   corneal   vesicles   in   variola,   and 
which   were   considered  by   them   to   be 
probably    protozoa.      By    inoculation    of 
cultures  of  the  bacillus  into  the  arms  of 
several  children,  a  student,  and  himself, 
the  author  was  successful  in  producing 
typical    vesicles.      Two    other    students 
gave  no  reaction ;   possibly  they  were  im- 
mune.    Xakanishi  (Centralb.  f.  Bakt.,  B. 
27,  Xo.  18,  1900). 
Varioloid. — Within  a  few  years  after 
the  general  resort  to  cow-pox  vaccina- 
tion for  preventing  variola,  experience 
showed  that,  in  a  small  percentage  of 
those  apparently  well  vaccinated,  the 
immunity  to  variola  was  not  complete. 
Such  when  exposed  to  the  virus  or  con- 
(agium  of  variola  took  that  disease,  but 
it  passed  through  all  its  stages  in  a  modi- 
fied or  mild  form.    Others  whose  vacci- 
nation  rendered  them  wholly  immune 
for  six  or  seven  years  subsequently  be- 
came susceptible,  generally  to  the  mild 
form,  though  in  some  eases,  in  which  the 
vaccination  was  practiced  in  infancy  and 
not  repeated,  exposure  to  variola  after 
the   middle   period   of  life   has   caused 
severe  and  even  fatal  cases  of  the  latter 
disease.     The  cases  occurring  after  vac- 
cination are  designated  varioloid.    They 
are  caused  solely  by  variola  eontagium, 
and  are  capable  of  communicating  that 
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disease  in  all  its  forms  to  any  other 
persons  not  previously  fully  protected. 
Consequently  they  should  be  carefully 
isolated  and  treated  in  all  respects  the 
same  as  unmodified  cases  of  the  mild  or 
discrete  variety  of  variola;  and  the  same 
vigilance  in  their  cleansing  should  be 
exercised  during  their  convalescence. 
X   S.  Davis, 

Chicago. 

VASCULAR  DISEASES  OF  THE 

BRAIN. —  The   subjects   of   Cerebral 

HiEMORRHAGE,  ENCEPHALITIS,  CERE- 
BRAL Abscess,  and  Hydrocephalus 
have  been  already  treated,  and  hence 
need  no  further  mention. 

Cerebral  vascular  diseases  might  be 
considered  as  to  their  effects:  1.  On  the 
permeability  of  the  vessel-walls.  2.  On 
the  vasomotor  arrangements  for  the  brain 
itself.  3.  On  the  brain-tissue  involved 
by  vascular  obstruction. 

The  main  facts  so  far  known  regarding 
the  vascular  pathology  of  the  brain  hinge 
on  the  last  one  of  these  points.  Hence 
the  best  basis  for  approaching  this  sub- 
ject is  an  outline  of  the  effects  produced 
by  blocking  of  each  individual  vessel  or 
branch.  The  causes  and  consequences 
will  then  admit  of  a  more  concise  and 
satisfactory  handling. 

In  general,  it  may  be  said  that  the  ef- 
fects are  somewhat  proportional  to  the 
size  of  the  vessel  and  the  suddenness  with 
which  the  block  occurs.  Of  course,  as 
regards  the  eventual  amount  of  anatom- 
ical damage  suddenness  has  little  to  do. 

The  anatomy  and  nomenclature  given 
in  the  writer's  article  on  "Vessels  of  the 
Brain"  in  volume  viii  of  the  "Reference 
Hand-book  of  the  Medical  Sciences"  will 
here  be  followed. 

General  Symptomatology. 

AiiTEiiiEs. — (a)  The  Dural  Arteries. 
— For  two  reasons,  obstruction  in  these 


is  harmless.  In  the  first  place,  they  do 
not  have  to  do  with  the  brain  proper, 
but  constitute  in  this  particular  an  in- 
dependent system.  In  the  second,  they 
are  not  terminal  vessels,  but  are  at  all 
points  protected  by  ample  anastomoses. 

(6)  The  Brain-arteries  Proper. — The- 
main  factor  here  is  the  fact  that,  aside 
from  the  chief  trunks,  all  the  distribut- 
ing vessels  are  more  or  less  terminal 
arteries,  and  in  part  strictly  so.  Conse- 
quently the  area  supplied  by  any  one  of 
them  is,  in  case  of  closure  (embolism,, 
thrombosis,  obliterating  arteritis,  or  en- 
during [?]  functional  spasm),  bound  to- 
undergo  softening  to  a  corresponding' 
extent — the  whole  area,  if  a  strictly 
terminal  vessel,  and  a  portion  if  only 
partially  so. 

The  true  terminal  arteries  are  the 
perforants  at  the  base  and  the  small 
branches  from  the  basilar  directly  enter- 
ing the  pons.  But  beyond  the  circle  of 
Willis,  all  the  pial  arteries  of  much  size 
are  partially  terminal. 

The  Individual  Arteries  ani> 
Branches.  —  Lenticulo-striate  Artery 
(One  of  the  Preperf orating  from  First 
Part  of  Sylvian). — Partial  softening  in 
shape  of  a  wedge  with  its  tip  in  the  in- 
terior part  of  the  lenticular  nucleus, 
while  its  base  is  directed  forward  and 
takes  in  the  anterior  two-thirds  of  the 
striate  body.  The  wedge  is  formed  of 
the  anterior  part  of  caudate,  the  internal 
capsule,  and  the  third  segment  of  the 
lenticular  nucleus.  Motor  paralysis  of 
the  opposite  side. 

Lenliculo-optic  Arteri/  (also  from  Si/l- 
vian).  —  Softening  of  post-external  part 
of  lenticular  nucleus,  of  part  of  internal 
capsule,  of  anterior  part  of  thalamus,  anri 
of  tail  of  caudate. 

Perforating  Arteries  from  Choroid 
Ptexvs. — Partial  softening  of  thalamus, 
size  of  a  pea  to  a  filbert. 
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Post-e.rternal  Optic  Artery.- — ^  Walnut- 
sized  softening  in  the  snbposterior  part 
of  thalamus  and  in  the  peduncle. 

Precerebral  plus  Sylvian  Artery.  — 
Block  at  bifurcation  of  internal  carotid, 
extending  in  the  precerebral  beyond  the 
precommunicans.  Softening  of  frontal, 
parietal,  and  sphenoidal  lobes,  the  stri- 
ate body,  etc.:  i.e.,  of  the  whole  territory 
.supplied  by  both  the  precerebral  and 
medicerebral  arteries.  Here  we  may  have 
opposite  hemiplegia;  and,  if  on  the  side 
of  the  speech-centres,  "total  aphasia, 
together  with  an  altogether  unusual 
amount  of  mental  degradation,  in  addi- 
tion to  blindness  and  loss  of  smell  on  the 
Bide  of  the  lesion.  The  extramental 
degradation  would  be  due  to  the  fact  of 
the  cutting  off  of  the  blood-supply  from 
the  callosum,  seeing  that  this  is  mainly 
supplied  from  the  precerebral." 

Precerebral  Artery  Alone. — Softening 
of  the  frontal  convolutions  and  of  the 
inner  surface  of  the  hemisphere  as  far  as 
the  ealloso-marginal  fissure. 

[In    Freilel    and    Baumgartner's    ease 
(Virchow's  Archiv,  "88)    obstruction  at 
tlie    beginning    of    tlie    precerebral,    by 
cutting  off  fine  brandies  to  tlie  region 
of  the  chiasm,  produced  partial  femoral 
hemianopsia  on  that  side  and  palsies  of 
eye-muscles.    William  Browning.] 
Brandies  of  the  Precerebral. — 1.  Sub- 
frontal  Branches.  —  Softening  of  orbital 
convolutions.     No  distinguishing  symp- 
toms. 

2.  Interior  Prefrontal  Branches. — Soft- 
ening of  first  and  of  much  of  second 
frontal  convolutions.  Likewise  part  of 
so-called  "silent"  regions  of  brain. 

3.  Posterior  Branches  —  Softening  of 
remaining  median  surface  of  hemisphere 
supplied  by  precerebral  artery.  Crural 
monoplegia. 

{A)  Medicerebral  Artery  (in  its  first 
two  centimetres,  from  which  part  are 
given  off  the  preperforatings  above  men- 


tioned). —  Softening  of  whole  territory 
of  Sylvian  artery  (same  parts  as  in  B), 
also  motor  segment  of  internal  capsule, 
corpus  striatum  (thus  including  lenticu- 
lar and  caudate  nuclei),  and  anterior 
third  of  thalamus.  The  symptomatology 
is  also  practically  same  as  in  B,  except — 
if  possible — more  pronounced  and  with 
deeper  mental  impairment. 

{B)  Sylvian  Artery,  Beyond  the  Perfo- 
ratings,  or  all  its  Branches. — Total  soft- 
ening of  cortical  territory  of  Sylvian  {v. 
infra:  branches).  Blocking  here  causes 
complete  hemiplegia  of  opposite  side 
(with  exception  of  the  trunk  and  other 
bilaterally  acting  muscles)  and  "total 
aphasia"  if  on  the  side  of  the  speech- 
centres;  "that  is,  in  addition  to  aphasia 
proper  there  would  also  be  agraphia,  as 
well  as  complete  word-deafness  and 
word-blindness,  carrying  with  them  that 
amount  of  mental  degradation  which  is 
inseparable  from  a  blotting  out  of  all  the 
word-centres  in  the  leading  hemisphere." 

Cortical  Branches  of  Sylvian  Artery. — 
The  clinical  results  here  vary  some  ac- 
cording to  the  slight  variation  in  differ- 
ent individuals  in  the  extent  of  cortex 
supplied  by  this  vessel,  but  even  more 
upon  the  differences  in  the  freedom  of 
the  anastomoses  existing  between  its 
branches  (cortical)  and  those  of  the  pre- 
cerebral and  post-cerebral. 

1.  Subfrontal  Branch.  —  Softening  of 
part  of  insula  and  of  the  subfrontal 
(Broca's)  convolution.  Aphasia  if  on  the 
left  side,  without  other  paralytic  compli- 
cations. 

2.  Preparietal  Branch.  —  Softening  of 
foot  of  medifrontal  and  part  of  precen- 
tral  convolutions.  Agraphia  if  on  the 
left. 

3.  Mediparietal  Branch.  —  Softening 
of  both  central  convolutions  along  the 
Eolandic  fissure,  of  the  anterior  portion 
of  the  first  parietal  convolution,  and  of 
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the  insula.  In  either  of  the  last  (Nos. 
2  and  3)  there  may  be  aphasia  due  to 
cutting  off  of  subcortical  tracts,  paralysis 
of  face  and  arm  on  opposite  side,  and 
paresis  of  opposite  lower  extremity.  Also 
paralytic  agraphia,  if  on  the  left.  Theo- 
retically, according  to  Bastian,  also  loss 
of  muscular  sense  in  the  fully  paralyzed 
parts, — though  impossible  to  demon- 
strate. 

4  and  5.  Post-parietal  and  Temporal 
Branches. — Softening  of  the  subparietal 
and  supratemporal  convolutions,  and  of 
part  of  the  insula.  Word-blindness  and 
more  or  less  complete  word-deafness. 

"It  is  only  on  rare  occasions  that  vas- 
cular lesions  are  precisely  limited  to  the 
seats  of  particular  word-centres.  They 
are  much  more  frequently  irregular  in 
their  distribution,  or  multiple,  and  thus 
give  rise  to  confused  or  less  typical  forms 
of  speech-defect." 

Post-cerehral  Artery.  —  More  or  less 
softening  of  the  occipital  lobe,  especially 
the  cortex  on  its  inner  and  under  aspects, 
including  the  region  of  the  cuneus,  the 
hippocampal  gyrus,  and  posterior  por- 
tion of  lower  temporal  convolutions. 
Hemianopsia  of  the  opposite  half  of  the 
visual  field,  with  preservation  of  pupil- 
laiy  reactions  from  both  halves  of  the 
retinae. 

Cerebellar  Arteries.  —  Embolic  and 
thrombotic  softening  here  is  more  rare. 

Vertebral  Arteries. — Embolisms  of  the 
vertebral  are  more  often  on  the  left,  due 
to  the  existence  on  that  side  of  a  marked 
constriction  where  the  vessel  discharges 
into  the  l)asilar,  whereby  emboli  are 
caught  at  that  point.  Softening  may  not 
result.  If,  however,  the  block  extends 
any  distance  along  the  artery  (as  is  usu- 
ally the  case  in  thrombosis),  softening  in 
the  corresponding  half  of  the  oblongata 
may  be  expected. 

Basilar  Artery. — Blocking  of  this  ves- 


sel, usually  thrombotic,  so  long  as  the 
post-communicants  are  patent,  only  pro- 
duces symptoms  by  cutting  off  the  small 
terminal  branches  to  the  pons.  These 
are,  however,  important,  and  two  types 
of  effect  are  distinguished  according  as 
the  block  affects  the  upper  or  lower  por- 
tion. Where  the  focus  is  at  the  upper 
limits  of  the  pons,  involving  cerebral 
crus,  corpora  quadrigemina,  and  optic 
tract,  there  may  be  a  paralysis  of  the  ex- 
tremities on  one  side  with  that  of  the 
eye-muscles  on  the  other  (hemiplegia 
alternans  superior).  Where,  however, 
this  affects  the  pons  at  the  facial-nerve 
exit,  there  may  be  paralysis  of  extremi- 
ties on  one  side  with  that  of  the  facial 
on  the  opposite  side  (hemiplegia  alter- 
nans inferior). 

Embolism. 

Definition.  —  Embolism  of  the  brain, 
like  that  in  other  parts  of  the  body,  is 
the  blocking  of  an  artery  by  a  plug  or 
material  sufficiently  solid  to  stop  its 
blood-current.  It  plays  a  more  impor- 
tant part  here  because:  1.  The  arteries 
are,  to  a  greater  extent  than  in  most  other 
parts,  terminal  vessels.  2.  The  special 
functions  of  any  destroyed  part  of  the 
brain  cannot  be  compensated;  as  e.g.,  in 
the  lungs  or  spleen,  where  all  portions 
act  practically  alike. 

Varieties.  —  Transient  Embolism. — In 
this  form  the  occluding  substance  breaks 
up  or  is  floated  along  to  a  place  where  the 
collaterals  suffice,  and  this  happens  be- 
fore death  of  the  threatened  tissues.  It 
is  believed  to  explain  occasional  tran- 
sient seizures  experienced  by  embolic 
subjects. 

Simple  Embolism.  —  The  ordinary 
form,  where  the  floating  mass  lodges  in 
some  artery  and  cuts  off  the  whole  cur- 
rent immediately. 

Septic  Embolism. — Where  the  embolic 
plug  carries  some  infecting  agent.    Inas- 
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much  as  an  ulcerative  endocarditis  may 
be  due  to  the  invasion  of  the  ordinary 
pus-organisms  (streptococci  and  staphy- 
lococci), gonococcus,  tubercle  bacilli,  or 
even  certain  other  micro-organisms,  it 
follows  that  a  plug  carried  to  the  brain 
may  be  the  transporter  of  infection  like 
that  of  its  source.  In  such  cases  the  re- 
action about  the  point  of  lodgment  or 
in  the  involved  area  will  bear  some  rela- 
tion to  the  virulence  of  the  underlying 
germ. 

It  is  a  notable  fact  that  a  septic  cere- 
bral embolism  is  far  more  liable  than  any 
other  to  form  the  starting-point  of  a 
haemorrhage.  It  appears  to  start  from 
the  eroded  end  of  the  vessel. 

Aneurisms  of  the  brain-arteries  in 
children  are  said  to  owe  their  origin  to 
embolic  processes. 

Partial  Emholism.  —  Where  the  plug, 
owing  to  its  angular  or  irregular  shape, 
does  not  at  first  completely  block  the 
vessel.  In  such  case  either  it  is  soon 
driven  along  to  some  point  where  it  does 
fully  occlude  the  lumen,  or  a  thrombotic 
deposit  soon  forms  around  it  and  thus 
completes  the  closure. 

Symmetrical  Embolisms.  —  The  corre- 
sponding vessels  on  the  two  sides  have, 
in  rare  instances,  been  the  seat  of  em- 
bolism (both  medicerebrals,  in  Carring- 
ton's  case,  '84;  both  the  medicerebrals 
and  precerebrals  on  each  side  in  Eisen- 
draht's,  Med.  News,  '92). 

Pigment  and  Granular  Emboli. — The 
collections  of  pigment  in  chronic  ma- 
laria are  well  known.  Globular  hyaline 
masses  have  been  described  by  Klebs  and 
by  Manasse,  and  are  supposed  to  be  de- 
rived from  the  white  corpuscles.  So  far 
as  concerns  chorea,  however,  clinical  and 
experimental  studies  have  disproved  the 
theory  that  it  is  due  to  multiple  small 
emboli. 

Fat-embolism. — This  affects  primarily 


the  lungs,  but  in  general  fat-embolism 
the  brain-arteries  may  also  be  invaded. 
Only  in  severe  cases  are  serious  brain- 
symptoms  produced,  and  fever  (Scriba, 
'79)  does  not  result. 

Air-embolism. — The  same  applies  as  to 
fat-embolism.  This  refers  only  to  cases 
where  the  air  enters  at  other  points  in 
the  body. 

There  is  also  the  possibility  of  air  en- 
tering through  the  brain-vessels;  but  this 
applies  not  to  the  arteries,  but  to  the 
veins  and  sinuses.  In  Genzmer's  case 
('77)  air  to  a  fatal  extent  was  aspirated 
through  the  opened  longitudinal  sinus. 
Frangois-Franck's  experiments  ('81)  ap- 
pear to  show  that  by  way  of  the  vertebral 
veins  air  may  be  taken  in  through  the 
occipital  diploe  veins.  In  the  Porter 
case  (reported  by  the  writer,  "Veins  of 
Brain,"  p.  71)  there  was  some  evidence 
that  air  was  introduced  into  brain-vessels 
in  tetanic  convulsions,  the  wound  being 
across  the  forehead.  Koerner,  from  a 
case  published  by  him  in  '97,  concludes 
that  in  operations  on  the  lateral  sinus, 
where  the  sinus-wall  shows  respiratory 
movements,  the  vessel  should  first  be 
closed  below  before  venturing  to  open  it, 
lest  air  be  sucked  in. 

Symptoms. — These  are  largely  drop- 
ping out  of  functions  (ausfall  symptome) 
rather  than  strictly  postive.  They  are, 
as  a  rule,  though  not  invariably,  those  of 
a  siidden  interruption  of  function  of  the 
portion  of  the  brain  involved,  sudden  in 
onset  and  promptly  complete  in  effect. 
Earely  they  deepen  for  hours  after  the 
onset.  They  necessarily  vary  in  intensity 
and  kind  according  to  the  extent  and  lo- 
cation of  the  area  supplied  by  the  vessel. 
Certain  immediate  effects  may  pass  off, 
and  some  of  the  more  lasting  manifesta- 
tions may  gradually  ameliorate. 

There  are  no  focal  premonitions  (as 
headache,  dizziness,  unilateral  tinglinss 
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or  numbness  about  the  bod}',  paresis, 
etc.).  And  previous  headaches,  appar- 
ently in  relation  to  the  trouble,  count 
against  embolism.  Aphasia  speaks  in 
general  more  for  embolism  than  for 
hfemorrhage,  though  common  enough  in 
the  latter  also.  Development  of  the  con- 
dition during  sleep  makes  the  probabili- 
ties against  embolism. 

A  history  of  past  rheumatism,  espe- 
cially the  presence  of  a  heart-murmur, 
and  still  more  a  knowledge  of  previous 
vascular  plugging  (in  any  part  of  the 
body)  are  strongly  suggestive  of  embol- 
ism. To  fully  warrant  the  diagnosis,  we 
must  establish  the  existence  of  valvular 
disease  or  endocarditis  at  the  time  of  the 
seizure,  though  various  pulmonary  and 
other  conditions  rnay  suffice. 

The  occurrence  of  apoplexy  or  hemi- 
plegia in  persons  under  forty  years  of  age 
has  been  supposed  to  indicate  embolism, 
though  there  are  too  many  exceptions  to 
allow  much  value  to  any  such  age-rule. 

The  occurrence  of  coma  argues  against 
embolism;  at  least,  embolism  limited  to 
the  pallium  is  not  attended  by  this  symp- 
tom,— and  this  is  its  most  common  loca- 
tion. 

The  focal  symptoms  are  those  of  the 
part  involved,  and  may  include  almost 
any  loss  of  function  seen  in  brain  disease, 
though  they  are  more  often  those  of  the 
left  side  of  the  brain.  For  the  regional 
diagnosis  (localization)  these  have  been 
given  in  brief  outline  in  the  schedule  of 
arteries. 

Etiology. — This  has  been  given  in  part 
under  tlie  heading  Varieties. 

The  forms  of  verrucous  and  ulcerative 
endocarditis,  yielding  vegetations  or 
other  solid  fragments  that  may  become 
freed  from  their  base,  are  the  best-recog- 
nized causes  of  embolism.  It  has  been 
found  that  embolism  of  the  brain  occurs 
in  5  per  cent,  of  cases  of  valvular  disease. 


and  that  this  occurs  twice  as  frequently 
in  females  as  in  males. 

Rheumatism,  gonorrhoea,  chorea,  scar- 
let fever,  and  septic  processes  of  all  kinds 
in  whatever  part  of  the  bod}',  by  their 
tendency  to  endocarditis,  are  indirect 
causes  of  embolism.  Destructive  pulmo- 
nary processes,  pleural  irrigation,  and 
entero-peritoneal  troubles  may  start  and 
free  thrombi  that  find  lodgment  in  the 
brain. 

Pathology. — The  main  feature  is  the 
softening,  and  this  involves  all  tissues  so 
far  as  it  goes.  It  may  be  red,  white,  gray, 
yellow,  or  brownish,  dependent  on  cir- 
cumstances, duration,  etc.  "In  the  early 
stages  of  embolism  or  thrombosis  of  ves- 
sels supplying  the  cortex,  red  or  red-and- 
white  softening  mixed  is  found  in  the 
area  affected;  after  longer  periods  yellow 
softening  is  met  with,  or  what  French 
writers  term  plaques  jaunes;  and,  after 
much  more  prolonged  periods,  pseudo- 
cysts are  found,  owing  to  complete  atro- 
phy and  absorption  of  the  cerebral  tissue 
having  taken  place." 

It  is  still  an  open  question  whether  all 
focal  softening  of  this  type  is  due  to  vas- 
cular blocking.  If  so,  then  in  numerous 
cases  either  the  obstructing  material  has 
disappeared  or  the  trouble  has  been  an 
arterial  spasm  of  sufficient  severity  and 
duration  to  produce  the  same  effect.  The 
left  side,  and  especially  the  left  Sylvian 
and  its  branches,  is  the  more  frequent 
site. 

Prognosis. — Experience  shows  that  the 
prospect  of  late  improvement  after  em- 
bolism is  as  good  as  after  cerebral  haem- 
orrhage. In  favorable  locations  a  certain 
amount  of  collateral  compensation  oc- 
curs, so  that  a  marginal  zone  of  endan- 
gered tissue  recovers  a  sufficient  degree 
of  supply  to  resume  function.  Moreover, 
many  of  these  are  young  subjects  in 
whom  some  substitution  of  function  is 
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still  possible.  Immediate  danger  to  life 
occurs  only  when  the  area  involved  is 
great,  or  where  essential  centres  in  the 
pons  are  included. 

Treatment.  —  The  treatment  of  this 
condition  is  in  most  respects  the  direct 
opposite  of  that  for  cerebral  liEemorrhage. 
Our  chief  usefulness  is  at  the  time  of  the 
attack;  by  immediate  and  active  meas- 
ures, then,  great  good  can  be  accom- 
plished. 

An  ideal  method  would  be  the  devel- 
opment of  a  collateral  circulation.  But 
the  brain-arteries  are  so  largely  terminal 
vessels  as  to  preclude  full  compensation 
where  an  artery  of  much  size  is  stopped. 

Where  the  blocking  is  due  to  ather- 
omatous or  other  soft  material,  it  may 
break  up  sufficiently  to  pass  on.  We  can 
only  aid  this  by  increasing  the  blood- 
pressure  and  tumbling  the  plug  along. 

The  most  available  and  useful  way  for 
us  is  to  force  the  embolus  as  far  along 
into  some  peripheral  vessel  as  possible. 
This  is  accomplished  by  placing  the  head 
low,  giving  free  libations  of  hot  and  stim- 
ulating drinks,  applying  bandages  to  the 
extremities  or  abdomen,  and  the  admin- 
istration of  nitroglycerin  or  amyl-nitrite. 
Strophanthus  may  be  admissible  if  the 
heart  is  not  acting  so  tumultuously  as  to 
possibly  tear  off  another  plug. 

The  patient  should  be  in  the  fully  re- 
clining position,  with  the  head  low.  All 
depressants,  depletors,  and  such  vascular 
constrictors  as  ergot  and  digitalis  should 
be  most  scrupulously  avoided. 

The  management  of  the  case  after  the 
embolic  softening  has  fully  developed  is 
that  of  hemiplegics  in  general.  We  may 
not  remove  the  focus,  but  we  can  look 
after  the  general  health  and  do  much,  by 
training  the  patient,  to  regain  the  full 
power  tliat  is  left. 

Thrombosis. 

Definition. — Under  this  general  head- 


ing it  is  convenient  to  include  the  block- 
ing due  to  specific  autochthonic  coagu- 
lation arterial  disease,  obliterating  en- 
darteritis, etc.  To  some  extent  these  are 
distinguishable  conditions  clinically  and 
therapeutically,  yet  they  have  much  in 
common.  In  this  sense  it  includes  all 
cases  where  local  processes  or  disease- 
conditions  lead  to  vascular  occlusion  and 
thus  to  the  production  of  symptoms,  if 
any  are  present.  While  there  may  be  a 
wide  difference  in  the  origin  of  these 
cases,  the  final  stroke  usually  depends  on 
a  local  coagulation  or  deposit  of  material 
from  the  blood.  If  the  vessel  be  pre- 
viously narrowed,  then,  of  course,  much 
less  will  suiBce  to  block  it. 

Varieties. — There  is,  in  the  first  place, 
a  wide  distinction  between  arterial  and 
venous  thrombosis. 

Arterial.  —  This  presents  several  sub- 
forms: — 

1.  One  is  due  to  conditions  of  the 
blood  favoring  the  formation  of  clot 
(leucocytosis,  increase  of  coagulation- 
ferment),  as  in  chlorosis  and  the  puer- 
perium;  or  to  a  thickening  of  the  blood 
and  slowing  of  its  current,  as  in  certain 
diseases  attended  by  debility  and  exhaus- 
tion. 

2.  Due  to  trauma,  ligature  (as  in 
Marchand's  case,  '94,  where  fatal  throm- 
bosis of  the  Sylvian  artery  extended  up 
from  a  ligation  of  the  carotid),  adjacent 
inflammations,  and  encroachments  or 
compression,  as  by  neoplasm.  The  trau- 
matic cause  may  be  either  operative 
or  accidental.  According  to  Gerhardt, 
thrombosis  in  the  branches  of  the  Syl- 
vian artery  may  occur  in  tubercular  men- 
ingitis and  thus  account  for  the  hemi- 
plegic  symptoms  in  some  of  those  cases. 

Otherwise  this  form  is  so  rare  as  to 
merit  merely  enumeration.  The  causes 
of  both  Form   1   and  Form  2  act  even 
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more  frequently  to  produce  sinus-throm- 
bosis. 

3.  That  due  to  syphilitic  arteritis. 
Here  the  progressive  narrowing  of  the 
arterial  lumen  at  length  reaches  such  a 
degree  as  either  to  cut  off  directly  the 
blood-current  or  to  slow  it  so  that  coag- 
ulation occurs. 

4.  The  atheromatous  and  allied 
changes  of  the  arterial  wall  found  in  the 
aged,  acting  in  much  the  same  way  as 
the  specific  form.  The  arteriosclerosis 
of  nephritis  might  be  supposed  to  favor 
thrombosis,  but  the  accompanying  in- 
crease in  blood-pressure  serves  largely  to 
prevent  this;  hemorrhage  is  the  far 
more  frequent  result.  Gout  and  rheu- 
matism are  favoring  antecedents. 

Symptoms.  —  In  general,  these  are 
gradual  in  onset  and  for  a  time  pro- 
gressive in  character.  In  contrast  to  this 
is  the  fact  that  there  are  no  prodromata 
in  embolism  and  at  least  much  less  tend- 
ency to  them  in  hasmorrhage.  The  age, 
general  condition,  and  personal  history 
of  the  patient  give  us  all-important  aids 
to  diagnosis. 

Loss  of  consciousness  is  not  the  rule  in 
thrombosis,  or  not  until  the  condition  is 
so  far  advanced  as  to  approach  a  fatal 
ending.  There  is  a  tendency  to  a  slowing 
of  the  pulse.  It  may  still  vary  consid- 
erably from  time  to  time,  and  may  in- 
crease, of  course,  if  there  is  any  compli- 
cating sepsis.  This  slowing  occurs,  no 
matter  what  part  of  the  brain  is  espe- 
cially involved,  though,  doubtless,  it  is 
more  pronounced  when  the  basilar  is  the 
seat, — and  there  is  a  possibility  that  in 
all  cases  where  present  it  is  due  to  par- 
ticipation of  that  vessel. 

Fever  is  not  an  accompaniment  of  the 
thromljotic  process  in  itself,  and  occurs 
only  secondary  to  some  outside  inflam- 
mation or  to  septic  disintegration  of  the 
tliromlius  itself.    Barring  sepsis,  there  is, 


on  the  contrar}-,  an  inclination  to  sub- 
normal temperature,  though  this  feature 
will  take  an  irregular  course.  "Yawning, 
and  especially  sighing,  at  times  in  res- 
piration are  frequent  and  noticeable 
symptoms  in  thrombosis  and  its  prece- 
dent conditions,  though  also  common  in 
advanced  cerebral  hajmorrhage." 

The  fact  that  compression  of  the  ca- 
rotids may  aggravate  existing  symptoms 
and  even  bring  on  slight  convulsions  in 
persons  suffering  from  impairment  of  the 
brain-circulation,  especially  thrombotic 
plugging  of  the  basilar  (Griesinger's 
syndrome),  has  suggested  it  as  an  ex- 
pedient in  the  diagnosis  of  thrombosis. 
But  as  it  affects  disadvantageously  the 
patient's  cerebral  condition,  and  possibly 
involves  injury  to  an  old  person's  carot- 
ids, it  is  generally  discountenanced. 

Occasionally,  in  persons  of  some  intel- 
lectualitj',  it  is  quite  possible  to  locate 
the  trouble  in  the  field  of  one  or  more 
arteries,  preferably  the  Sylvian  or  its 
branches  (for  which  purpose  compare  the 
schedule  of  arteries  above  given). 

In  the  autochthonic  form  (due  to  over- 
coagulability  of  the  blood,  retardation  of 
the  current,  etc.)  there  may  be  no  dis- 
tinct forerunners,  but  only  a  progressive 
increase  in  symptoms  and  severity.  This 
developmental  stage  may  be  very  short  if 
the  process  is  limited  to  a  single  vessel, 
or  may  steadily  increase  to  a  fatal  ter- 
mination if  it  extends  to  other  vessels, 
for  the  conditions  which  started  the  proc- 
ess may  continue  to  extend  it.  "Aphasic 
and  amnesic  defects  of  speech  have  been 
met  with  occasionally  during  or  after 
acute  specific  diseases,  or  during  the 
])uerperal  state;  and  in  all  such  cases  a 
thrombosis  partial  or  complete  of  the  left 
cerebral  artery  is  the  most  common 
cause"  (Gerhardt),  though  the  same 
causes  may  favor  embolism. 

In  the  other  two  chief  forms  wc  have 
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a  history  of  past  syphilis  or  a  senile  sub- 
ject usually  advanced  in  years  to  give  us 
a  distinct  clue.  Here  prolonged  and 
wavering  prodromata,  especially  if  dif- 
fuse or  scattering  and  not  focal,  strongly 
suggest  thrombosis.  There  are  fre- 
quently such  warnings  and  forerimners 
of  various  kinds.  Transitory  parsesthe- 
sise  (tinglings,  numbness,  etc.),  pareses, 
aphasie  spells,  twitchings,  headaches, 
visual  obscurations,  cardiac  and  respira- 
tory irregularities,  lapses  of  memory, 
mental  hebetude,  dizziness,  etc.,  accord- 
ing to  the  location  and  extent  of  the 
threatened  area,  are  more  or  less  fre- 
quent. If  unilateral  in  type,  they  are  the 
more  in  evidence.  These,  at  times,  last 
over  a  period  of  weeks  or  months,  but 
often  are  of  a  few  days'  or  less  duration. 
"The  physiologically-recurring  waves  of 
vessel-contraction  and  diurnal  or  other 
periods  of  fall  in  blood-pressure,  added 
to  the  pathological  narrowing  of  the  ves- 
sel (where  there  is  danger  of  thrombosis) 
may  evidently,  for  a  time,  limit  the  nour- 
ishment of  the  respective  area  sufficiently 
to  impair  its  fiinction  without  actually 
causing  necrosis.  The  tissues  are  still 
supplied  with  enough  to  keep  them  alive, 
and  as  soon  as  the  flow  again  increases 
these  resume  their  functions.  Presently, 
however,  if  relief  is  not  obtained,  the 
matter  goes  too  far,  and  irreparable  soft- 
ening ensues."  In  some  of  these  cases 
conditions  of  astasia-abasia,  dyslexia, 
etc.,  are  noticeable.  In  reading,  writing, 
muscular  or  other  effort  there  is  a  quick 
tiring  of  function.  "The  centres  act  nor- 
mally for  a  brief  period,  then  fag  out." 
This  may  apply  to  large  areas  or  almost 
the  whole  brain,  again  is  more  one-sided 
or  even  further  limited. 

Some  authorities  claim  that  the  spe- 
ciiic  form  is  usually  limited  to  a  single 
vessel  or  a  few  branches,  and  hence  is 
focal  in  character,  but  to  this  there  are 


certainly  many  exceptions.  In  the  senile 
type,  however,  the  process  is  widely  dis- 
tributed, and  hence  the  manifestations 
are  more  general  and  diffuse.  This  ap- 
plies more  especially  to  the  prodromata 
and  general  features  than  to  the  symp- 
toms following  the  softening, — which 
latter  necessarily  represent  one  or  more 
distinct  foci. 

"In  the  specific  form,  which  may  occur 
at  almost  any  period  of  life,  there  may, 
or  oftener  may  not,  be  much  headache; 
if  especially  nocturnal,  so  much  the  more 
in  evidence."  Ophthalmologists  recog- 
nize a  chorioretinitis  syphilitica  as  anal- 
ogous to  specific  diseases  of  the  brain- 
arteries.  In  suspected  cases  lacking  a 
definite  history  of  syphilis,  a  careful 
search  must  be  made  for  any  marks  about 
the  body  or  other  indications  pointing  or 
not  to  that  diagnosis. 

Etiology.  —  Certain  general  influences 
play  a  secondary  role.  All  debilitating 
and  wasting  diseases,  by  weakening  the 
circulatory  force  and  by  reduction  of  the 
traversing  fluid,  have  such  a  tendency. 
Excessively  warm  weather,  a  rapid  rise 
in  the  atmospheric  temperature,  and 
marked  fall  of  the  barometric  pressure 
favor  the  occurrence  of  thrombosis,  while 
opposed  to  cerebral  hfemorrhage.  Senil- 
ity also  acts  in  the  same  sense,  as  well  as 
in  a  more  direct  manner. 

The  more  immediate  causes  fall  under 
two  heads: — 

1.  Local  disease  of  the  vessel-walls. 
Atheroma,  pre-eminently  a  disease  of  the 
old  and  favored  by  chronic  alcoholism, 
occupies  a  prominent  place  here.  It  nar- 
rows the  lumen  of  the  vessel,  but  may 
also  be  the  object  around  which  the 
thrombus  starts.  Syphilis  acts  essentially 
by  thickening  of  the  arterial  wall  (endar- 
teritis syphilitica,  periarteritis  nodosa, 
etc.);     it    is    said    to    cause    thrombosis 
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chiefly  in  those  between  twenty  and  fifty 
years  of  age. 

Sometimes  the  thrombosis  starts  in  an 
aneurismatically-dilated  artery. 

2.  It  may  be  due  to  a  strong  tendency 
of  the  blood  to  clot  (leueocytosis  often 
present).  This  is  a  much  less  frequent 
cause.  Gout,  chlorosis,  and  especially 
the  puerperium  (when  the  vessels  of  the 
uterus  have  to  be  closed  by  clot)  here 
play  a  role.  In  such  case  a  practically 
spontaneous  coagulation  occurs  and  ob- 
structs an  otherwise  healthy  vessel. 

Pathology. — This  is,  from  a  practical 
stand-point,  simple,  and  corresponds 
closely  to  that  of  embolism.  Inasmuch, 
however,  as  the  remaining  vessels  are  so 
often  more  or  less  similarly  diseased  in 
the  common  forms,  the  chances  of  estab- 
lishing an  adequate  collateral  circulation 
are  not  as  favorable.  Consequently  the 
area  of  softening,  for  any  given  vessel,  is 
rather  larger.  So  soon  as  the  current  has 
been  entirely  cut  off  for  a  short  time,  a 
few  hours  or  probably  less,  necrosis  is 
established  and  the  part  thus  affected  is 
hopelessly  lost.  The  later  course  of  such 
a  focus  is  the  same  as  that  after  embo- 
lism. 

Prognosis.  —  This  has  reference  to 
three  points: — 

1.  The  prodromal  stage.  Where  it  is 
possible  to  make  the  diagnosis  and  insti- 
tute treatment  at  this  stage,  softening 
can  usually  be  headed  off.  This  is  quite 
intelligible  in  syphilis,  though  there  is  a 
great  tendency  to  recurrence.  And  even 
if  the  specific  process  is  absorbed,  there 
remains  ever  after  a  weak  spot  in  the 
arterial  parietes  that  may  under  strain 
give  way  and  be  the  source  of  a  hiijmor- 
rhage.  The  senile  gouty  and  atheroma- 
tous forms  are  also  amenable,  and  not  in- 
frequently seem  to  recover  permanently. 
Of  course,  in  that  happy  event  it  is  not  to 
lie  supposed  that  the  artery-wall  is  re- 


juvenated, but  only  that  things  have  so 
adjusted  themselves  that  there  are  no 
longer  active  manifestations. 

2.  The  thrombotic  softening.  This  in 
itself  is,  as  above  stated,  somewhat  less 
favorable  than  in  embolism.  The  tissue- 
loss  is  permanent,  and  function  can  be 
compensated  only  to  a  degree. 

3.  The  tendency  of  the  process  to  ex- 
tend. It  is  difficult  to  be  very  explicit 
on  this  point.  In  many  eases  there  is 
reason  to  think  that  numerous  vessels  are 
more  or  less  affected  by  the  same  process 
and  that  the  same  dyscrasic  cause  con- 
tinues, only  that  it  reaches  extremes  in 
but  one  or  two  at  a  time.  Unless  very 
carefully  managed,  we  may  expect  that 
sooner  or  later  the  danger-limit  will  be 
reached  in  some  of  these. 

Treatment.  —  To  be  successful  this 
must  be  prophylactic  and  directed  to  the 
prodromal  stage.  The  trouble  is  of 
slower  development  than  haemorrhage  or 
embolism,  and  needs  be  met  with  less 
vigor,  but  more  persistence  and  greater 
skill  in  adaptation  of  means  to  an  end. 
There  is  one  danger  in  the  measures  for 
relief;  we  are  dealing  with  diseased  ves- 
sels, their  walls  being  often  much  weak- 
ened; there  is  no  such  disturbing  fear  in 
embolism,  for  there  the  vessels  are  pre- 
sumably healthy;  nor  in  haemorrhage, 
for  there  our  eiforts  at  relief  involve  no 
strain  on  the  vessels. 

When  we  find  signs  of  such  danger  im- 
pending, the  first  or  immediate  line  of 
treatment  is  analogous  to  that  in  embo- 
lism, though  there  is  less  need  of  increas- 
ing the  body-fluids.  The  vessels  must  be 
dilated  to  allow  the  blood  to  pass,  and  the 
pressure  should  be  increased  to  get  it 
through.  Here,  again,  the  nitrites  are  as 
yet  our  main  stay,  sometimes  reinforced 
by  strophanthus  and  strychnine.  We  de- 
sire the  slow,  continuous-acting  nitrites; 
Bradbury    ('95)    found    experimentally 
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that  there  was  a  difference  in  this  respect. 
In  the  practical  use  of  the  nitrites,  how- 
ever, there  is  one  point  not  duly  appre- 
ciated. From  nitroglycerin  we  rarely  get 
any  stomach  disturbance;  but  from  ni- 
trite of  sodium  and  unfortunately  also 
from  erythrol-tetranitrate  there  is  very 
often  complaint  of  much  discomfort 
about  the  region  of  the  stomach,  and  it 
is  the  same  in  whatever  way  adminis- 
tered. The  objection  to  these  latter 
remedies  is  time  and  again  so  great  that 
they  have  to  be  discontinued.  Still,  even 
then  we  can  fall  back  on  the  nitroglyc- 
erin and  succeed  fairly  well. 

Avoid  digitalis  and  everything  causing 
arterial  contraction. 

As  soon  as  immediate  relief  is  secured 
a  course  must  be  adopted  looking  to  more 
lasting  benefit. 

For  atheroma,  small,  long-continued, 
doses  of  iodide  of  potassium  are  much 
used;  for  one  reason  or  another  (slow 
action,  the  occurrence  of  iodism,  etc.)  it 
has  rarely  given  much  satisfaction  in  my 
experience. 

The  nitrites  should  be  accompanied  or 
followed  by  brucia  (in  doses  of  V20  to 
Vio  grain)  or  its  allies  in  stout  doses,  and 
persisted  in  for  months  with  more  or  less 
regularity  according  to  immediate  needs 
at  any  time. 

Another  useful  line  of  remedies  de- 
pends upon  the  fact  that  most  of  the  old 
patients  are  rheumatic,  gouty,  or  suf- 
ferers from  what  might  be  termed  se- 
nile lithsemia.  Physical  inactivity  plays 
a  part.  Waste  and  refuse  products  of  the 
system  are  not  eliminated  with  due 
promptness  and  aggravate  the  atheroma- 
tous trouble. 

Here  alkalies  and  antilithic  remedies 
have  to  be  employed.  Much  aid  is  fur- 
nished by  certain  of  the  sulphur-waters. 
If  it  is  possible  for  the  patient  to  visit  the 
springs,  so  much  the  better;    otherwise 


the  waters  may  be  employed  at  home.  A 
course  of  these  waters  can  be  repeated 
from  time  to  time. 

In  the  syphilitic  form  the  whole  power 
of  our  therapeutic  resources  should  be 
promptly  brought  to  bear  and  continued 
until  all  symptoms  are  well  in  hand.  It 
should  be  borne  in  mind  that  often  the 
so-called  specifics  will  develop  this  de- 
sired local  action  only  after  the  vessels 
have  been  dilated.  So  long  as  they  are 
almost  closed,  it  is  evident  that  little 
blood,  and  consequently  little  of  the 
medicament,  can  reach  the  imperiled 
point.  It  is  necessarj',  if  possible,  to  open 
the  vessel-path,  and,  while  keeping  the 
way  open,  follow  up  with  the  more  direct 
specifics. 

Thrombosis  of  the  Brain-veins  and 
Sinuses. 

Veins. — Primary  thrombosis  of  brain- 
veins  has  been  but  rarely  observed. 
Hence,  despite  the  occasional  descrip- 
tion of  cases  in  the  literature,  it  is  im- 
possible to  present  anything  very  sys- 
tematic in  regard  to  the  matter. 

Without  doubt  it  is  of  greater  fre- 
quency than  appears  from  the  above. 
The  reason  why  it  is  not  more  recognized 
is  that  in  itself  it  but  very  exceptionally 
causes  symptoms.  All  the  pial  veins  have 
numerous  and  free  anastomoses,  so  that 
serious  stasis  only  results  when  whole 
net-works  of  contiguous  veins  are  filled. 
In  the  latter  event,  softening  of  the  cor- 
responding drainage-area  has  been  noted. 
In  siich  a  case  a  focal  diagnosis  is  the 
most  that  one  might  expect  to  make.  If 
other  manifestations  are  present,  they  are 
usually  due,  as  in  sinus  trouble,  to  sepsis 
rather  than  the  thrombosis  as  such. 

The  question  of  terminal  veins  in  the 
brain  is  not  fully  decided,  though  only  as 
regards  the  perforatings,  the  prepontile 
efferents,  and  parts  of  the  internal  or 
Galen's  system:    the  same  parts,  it  may 
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be  remarked,  where  the  arteries  are 
strictly  terminal.  The  balance  of  evi- 
dence favors  the  view  that  in  these  lim- 
ited sections  there  are  at  least  many  con- 
nections between  the  finer  branches. 
The  practical  facts  as  regards  Galen's 
system  will,  however,  be  summarized  in 
discussing  the  straight  sinus. 

More  often  there  is  a  secondary  venous 
thrombosis  here,  an  extension  backward 
of  a  like  process  in  the  sinus  into  which 
the  vein  empties. 

Cretefaction  and  fatty  degeneration  of 
the  parietes  of  these  vessels  also  occurs, 
though,  of  course,  without  clinical  sig- 
nificance. And  the  same  applies  to  the 
endophlebitis  deformans  chronica  de- 
scribed by  Huber. 

Sinus-thromiosis. — This  is  a  blocking 
of  any  one  or  more  of  the  several  venous 
sinuses  of  the  brain. 

Such  obstruction  is,  of  course,  never 
of  embolic  origin,  but  always  due  to 
thrombosis  (or,  in  rare  cases,  to  trauma 
or  ligature).  Neighboring  septic  trouble 
is  more  often  a  cause  than  in  the  case  of 
the  arteries,  but  otherwise  disease  of  the 
vascular  wall  plays  no  such  part  as  with 
the  arteries.  The  causes  are,  however, 
many.  In  children  it  occurs  in  maras- 
mus, cholera  infantum,  whooping-cough, 
and  other  conditions  of  extreme  exhaus- 
tion. In  the  adult,  chlorosis,  pregnancy 
and  the  pucrperium,  erysipelas  (by  exten- 
sion, centrally,  of  a  process  starting  at 
the  surface),  cholera,  and  like  disorders 
that  greatly  reduce  the  body-fluids,  sep- 
tic processes  in  adjacent  tissues,  and  any 
form  of  debility  that  greatly  weakens  the 
circulation,  ilost  frequent  of  all  are  the 
cases  of  phlebitis  of  the  lateral  petrous 
and  connecting  sinuses,  due  to  extension 
of  inflammation  from  ear  disease;  the 
important  features  of  this  form  belong  to 
the  ear  section. 

There  are  other  less  frequent  forms  of 


inflammation,  starting,  perhaps,  in  the 
parasinual  spaces  and  involving  the 
sinuses. 

Symptoms. — It  should  be  remembered 
that  one  or  both  jugulars  may  be  tied, 
one  or  even  both  lateral  sinuses  closed, 
or  almost  any  single  sinus  blocked,  with- 
out the  necessary  production  of  symp- 
toms, as  has  been  many  times  shown  by 
clinical,  operative,  and,  in  animals,  ex- 
perimental evidence.  The  only  excep- 
tion to  this  is  the  straight  and  possibly 
the  two  cavernous  sinuses.  In  the  very 
young,  the  feeble,  or  those  otherwise  ex- 
hausted, blocking  of  a  sinus  may  have 
more  effect,  and  be  a  factor  in  a  general 
break-up.  Such  was,  perhaps,  the  ex- 
planation in  Kummer's  case  (Eev.  de 
Med.,  '99),  where  a  fatal  result  followed 
ligation  of  one  internal  jugular,  some 
hyperasmia  and  hsemorrhage  being  found 
in  the  brain. 

The  sinuses  that  are  easy  of  access  sur- 
gically are  the  longitudinal  and  the  two 
laterals.  Besides  these,  if  it  were  war- 
rantable, it  would  be  quite  possible  to  tie 
the  end  of  a  straight  sinus. 

Thrombosis  of  the  brain  does  not  lead 
to  any  definite  increase  of  the  cerebro- 
spinal fluid,  as  a  rule.  The  only  excep- 
tion is  where  the  outflow  through  the 
straight  sinus  is  interfered  with,  or,  pos- 
sibly, the  venous  discharge  from  the 
small  fringe  of  choroid  plexus  in  the  an- 
gles of  the  fourth  ventricle. 

For  the  most  part,  the  symptoms  at- 
tributed to  sinus-thrombosis  are  really  due 
to  the  attendant  sepsis  or  an  extension  of 
the  inflammation  to  neighboi-ing  struct- 
ures. Consequently  it  is  only  incumbent 
here  to  consider  the  cases  where  postive 
symptoms  are  due  to  the  blocking  as 
such. 

It  is  claimed  by  Voss  ('99)  that  a  mur- 
mur can  be  detected  in  the  uno])structed 
internal  jugular  vein,  or  that  it  can  be 
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produced  artificially  by  a  slight  pressure 
of  the  stethoscope  on  the  neck  close  to 
the  base  of  the  skull.  If,  however,  the 
murmur  is  absent  despite  such  reinforce- 
ment, while  present  on  the  other  side, 
there  must  be  occlusion  of  the  sinus. 

The  presence  or  absence  of  a  sinus 
pulse  has  no  diagnostic  value  as  regards 
thrombosis  (Preysing,  '98). 

The  untoward  effects  of  closure  of  the 
straight  sinus  have  been  recently  studied 
by  the  writer  ("Normal  and  Pathological 
Circulation  in  the  Central  Nervous  Sys- 
tem," '97,  pp.  68  and  83),  and  the  follow- 
ing conclusions  (pp.  90-93)  drawn: — 

"In  cases  of  closure  of  the  sinus  rectus, 
Galen's  vein,  or  the  velar  veins,  three  pos- 
sible outcomes  are  to  be  thought  of: — 

"1.  Full  physiological  compensation. 
There  appears  to  be  no  evidence  to  show 
that  perfect  compensation  can  occur. 

"2.  An  increase  of  ventricular  fluid, 
leading  to  hydrocephalus. 

"The  ample  anastomoses  described, 
and  the  fact  that  normally  this  venous 
current  has  to  turn  several  sharp  angles 
before  leaving  the  skull,  make  it,  at  first, 
unintelligible  why  there  should  ever  be 
any  trouble  following  the  closure  of  the 
sinus  rectus  or  its  practical  extension,  the 
single  trunk  of  Galen's  vein.  And,  so 
far  as  concerns  either  the  vitality  of  the 
tissues  or  the  function  of  the  train-sub- 
stance and  nerve-substance  proper,  there  is 
notliing  to  show  that  compensation  is  less 
perfect  than  where  other  brain-veins  are 
closed. 

"The  difference  depends  entirely  on 
the  presence,  in  the  territory  of  this  vein, 
of  a  peculiar  structure,  the  choroidal  tis- 
sue, occurring  only  in  the  brain-ventri- 
cles. This  tissue  normally  produces  ven- 
tricular fluid.  Its  activity  is  easily  in- 
fluenced by  many  conditions,  and  it  re- 
sponds quite  naturally  to  any  interfer- 


ence with  the  venous  discharge  by  an  in- 
creased production  of  fluid. 

"It  is,  then,  not  primarily  any  venous 
stasis  that  causes  symptoms,  but  only  the 
secondary  hydrocephalus.  And  the  facts 
show  that  this  is  always  bound  to  occur. 
This  causes  death,  if  at  all,  only  after  a 
lengthy  period  and  in  this  indirect  man- 
ner. 

"3.  Early  death. 

"If,  however,  the  velars  be  closed 
{i.e.,  the  veniE  intimae  be  cut  oS  from 
both  their  regular  and  collateral  outlets), 
then,  so  far  as  present  evidence  goes,  a 
speedy  fatal  ending  is  inevitable.  This 
takes  place  before  there  is  time  for  the 
development  of  much  hydrocephalus,  a 
small  quantity  of  blood-tinged  fluid  be- 
ing all  that  has  accumulated. 

"Up  to  188-1  the  writer  was  able  to  col- 
lect three  such  American  eases,  and  those 
from  foreign  sources  were  merely  cor- 
roborative. 

"It  is  still  possible  that  if  only  the 
main  trunk  of  one  or  both  velars  was  ob- 
structed, and  the  thrombus  did  not  ex- 
tend into  any  of  their  branches,  the  fatal 
ending  might  be  dela3'ed,  but  hardly  for 
long." 

Cavernous  Sinuses. — In  some  cases 
simple  blocking  of  a  cavernous  sinus  may 
not  cause  marked  symptoms.  It  depends 
upon  how  much  of  a  confluens  it  happens 
to  be  in  the  individual  case.  Even  when 
it  receives  a  large  basilar  and  a  deep  Syl- 
vian branch,  it  is  probable  that  other 
venous  channels  can  re-establish  an  out- 
let and  softening  be  avoided.  The  most 
definite  symptoms  are  on  the  orbital  side. 
There  may  be  pufhness  about  the  orbit, 
some  distension  of  the  veins  in  the  same 
region,  and  even  prominence  of  that  eye- 
ball or  more  lasting  interference  with  the 
vision  and  nutrition  of  that  ej'e.  But  all 
such  manifestations  are  far  more  marked 
in  septic  than  in  simple  thrombosis. 
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Treatment. — Where  the  thrombus  is  of 
septic  origin  or  has  become  infected,  sur- 
gical treatment  is  called  for,  the  same  as 
in  any  other  part  of  the  body.  There  is 
no  safety  or  recovery  until  the  material 
is  removed.  In  cases  of  simple  or  un- 
complicated thrombosis,  on  the  other 
hand,  direct  interference  is  not  called  for; 
prophylaxis,  if  anything,  is  the  desidera- 
tum. 

William  Browning, 

Brooklyn. 

VASCULAR  SYSTEM,  DISEASES  OF. 

Arteries,  Disorders  of. 

Arteriosclerosis  (Arteriofibrosis;  Ath- 
eroma). 

Definition.  —  Arteriosclerosis  is  char- 
acterized by  thickening  of  the  walls  of 
the  arteries,  due  to  morbid  changes  in 
the  intima  and  giving  rise  to  localized  or 
general  narrowing  of  their  lumen. 

Three  varieties  of  arteriosclerosis  may 
be  recognized:  the  nodular,  in  which  the 
morbid  changes  are  localized,  though 
widely  disseminated;  the  senile  form, 
which  may  be  localized  or  general,  and 
is  a  manifestation  of  physical  degenera- 
tion attending  old  age;  and  the  general 
form,  which  may  occur  during  middle 
age  or  even  youth,  through  inherited 
predilection  or  as  a  result  of  various 
etiological  factors. 

Symptoms.— These  depend  to  a  great 
degree  upon  the  regions  which  have  be- 
come the  seat  of  the  morbid  changes. 
As  a  rule,  a  high-tension  pulse  is  indic- 
ative of  arteriosclerosis;  but  this  is  not 
invariably  the  case,  as  high  tension  may 
exist  with  little  or  no  sclerotic  change. 
The  vessel-wall  is  hard,  and  it  is  often 
dilTicult  to  obliterate  the  pulse  even  upon 
firm  pressure.  Sphygmographic  trac- 
ings show  a  short,  sloping  upstroke,  a 
wide  top,  and  a  slow,  gradual  down- 
stroke.      The    loft    ventricle    })ccomcs 
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hypertrophied  as  a  result  of  peripheral 
resistance.  In  advanced  cases  the  apex- 
beat  is  displaced  and  the  second  sound  is 
accentuated  and  ringing  in  character. 
Subjective  symptoms  may  be  absent  for 
a  variable  period  until  the  heart,  kid- 
neys, lungs,  or  brain  call  attention  to 
the  disease.  Following  the  cardiac 
hypertrophy  may  be  cardiac  dilatation, 
with  symptoms  of  valvular  insufficiency. 
Dyspncea,  palpitation,  and  initial  mur- 
mur are  prominent.  Angina  pectoris 
may  also  be  noted  as  a  comijlication. 

When  the  arteries  of  the  kidney  are 
especially  affected,  this  organ  atrophies 
from  want  of  sufficient  blood-supply,  and 
the  symptoms  are  the  same  as  those  of 
the  atrophic  form  of  nephritis.  The 
amount  of  albumin  may  be  small  and 
casts  few. 

The  cerebral  symptoms  may  consist  of 
persistent  headache,  vertigo,  hajmor- 
rhage,  aphasia,  transient  hemiplegia,  and 
other  palsies.  The  arcus  senilis  is  com- 
monly observed  in  cases  of  arteriosclero- 
sis. 

Embolus  is  infrequent,  and  is  usually 
secondary  to  the  cardiac  complications. 
Spasm  of  the  arteries,  including  the  coro- 
nary, is  thought  to  occur  often  and  to 
account  for  the  attacks  of  angina  pec- 
toris occasionally  observed.  The  heart's 
rhythm  and  regularity  are  usually  im- 
paired in  such  cases,  and  the  pulse  may 
differ  on  the  two  sides,  llupture  of  the 
cardiac  wall  into  the  pericardium  and 
death  may  occur  during  one  of  these 
seizures. 

Diagnosis.  —  E.  X.  Whitticr  (Boston 
Med.  and  Surg.  Jour.,  Dec.  1,  '96)  alludes 
to  two  periods  in  this  disorder  which  are 
pregnant  with  errors  in  diagnosis.  In 
the  first,  there  is  poverty  of  symptoms 
by  which  localization  may  be  accurately 
mapped  out;  in  the  second,  such  pro- 
fusion of  rational  and  physical  signs, 
40 
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such  evidences  of  structural  changes, — 
cardiac,  renal,  and  cerebral, — that  the 
underlying  and  causal  relation  of  the  con- 
dition of  the  vascular  channels  may  be 
altogether  lost  sight  of  in  the  study  of 
the  effects  of  the  arteriosclerosis.  Sphyg- 
mographic  tracings,  as  aids  in  the  diag- 
nosis of  disorders  of  the  circulatory  appa- 


Cut  surface  of  au  arteriosclerotic,  coutracted 
kidney.     ( Bondurant. ) 
Dal  Medical  Magazine) 


ratus,  are  important.  Whittier  found  in 
all  tracings  of  radial  sclerosis  evidence 
of  cardiac  involvement  in  the  sharp  rise, 
in  the  lessening  of  the  primary  wave, 
in  the  lifting  of  the  tidal  wave,  in  the 
lowering  of  the  aortic  notch,  and  in  a 
flattening  of  the  curves  and  shortening 
of  the  diastolic  portion  of  the  tracing. 

Careful  attention  to  the  history  of  the 
patient  with  particular  reference  to  the 
etiological  influence  of  the  chronic  in- 
toxications arising  from  alcohol,  syphilis, 
lead,  rheumatism,  malaria,  etc.,  will  give 
the  largest  opportunity  for  correct  treat- 
ment during  the  primary  stages,  and  far 
in  advance  of  the  time  when  the  disease 
is  confessedly  unmanageable  by  reason 
of  the  secondary  complications — cardiac, 
vasorenal,  or  cerebral. 

The  diagnosis  may  be   facilitated   by 


examining  the  extremities  by  means  of 
the  Eoentgen  rays,  as  shown  by  the  an- 
nexed illustration,  which  represents  a 
sciagraph  obtained  by  Carl  Beck  in  the 
case  of  a  Cuban,  68  years  of  age,  whose 
forearm  is  taken  in  pronation,  the  palm 
resting  on  the  photographic  plate.  The 
radial  artery  can  be  recognized  just  below 
the  bifurcation  of  the  brachial  artery, 
passing  along  the  radial  side  of  the  fore- 
arm to  the  wrist,  and  winding  around 
the  outer  side  of  the  carpus.  Particu- 
larly interesting  is  the  grading  of  the 
shadow  according  to  the  degree  of  calci- 
fication of  the  artery. 

The  main  general  diagnostic  points 
are:  increased  arterial  tension  in  asso- 
ciation with  hard  arteries,  hypertrophied 
left  ventricle,  and  accentuated  second 
sound. 

We  are  very  apt  to  pass  over  the  early 
cases  even  when  they  have  the  four 
cardinal  symptoms — increased  arterial 
tension,  thickening  of  the  vessel-wall, 
hypertrophy  of  tlie  left  ventricle,  and 
accentuation  of  the  aortic  second  sound. 
Again,  in  the  later  stages  of  the  disease, 
when  the  secondary  changes  in  the  heart 
and  kidney  are  developed,  we  are  very 
likely  to   overlook  the  primary   disease 


Cut  surface  of  an  arteriosclerotic,  contracted 
spleen.     {Bondurant.) 

(laternatiODal  Medical  Magazine.) 

and  call  the  case  cardiac  or  renal  as 
the  case  may  be.  In  25  cases,  24  men 
and  1  woman,  most  of  the  men  being 
between  50  and  70,  none  in  the  thirties, 
most  came  for  vertigo  or  lieadache. 
Twelve  came  primarily  because  of  ver- 
tigo. These  figures  suggest  rather  an 
important  point   in   diagnosis,   namely: 
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that  a  middle-aged  or  old  man  who  com- 
plains of  vertigo  or  constant  headache  is 
very  possibly  the  subject  of  arterio- 
sclerosis. J.  L.  Morse  (Boston  Med.  and 
Surg.  Jour.,  Deo.  10,  '96). 

Grasset,  when  speaking  of  chronic 
vertigo,  recognizes  certain  forms,  among 
them  the  eardio-vaseular  form  or  the 
vertigo  due  to  arteriosclerosis.  Mendel 
('05)  looks  upon  vertigo  as  an  early  sign 
of  arteriosclerosis,  and  recommends  pro- 
longed use  of  iodide  of  potassium  and 
ergotine.  Hutchings  ('90)  states  that 
the  prominent  symptoms  are  diminution 
of  the  mental  activity,  vertigo,  attacks 
of  syncope,  and  disturbance  of  speech. 
P.  T.  Kovalevsky  (Xeurol.  Centralb.. 
No.  15,  '98). 

A  new  diagnostic  sign:  In  normal 
adults  the  heart-sounds  are  to  be  heard 
by  careful  auscultation  over  the  descend- 
ing aorta,  and  in  health  and  under  the 
age  of  forty  to  fifty  years  are  most 
plainly  appreciable  at  a  point  on  a  level 
with  the  spine  of  the  scapula  and  just 
to  the  left  of  the  vertebral  column. 
With  advancing  years  this  point  moves 
downward,  and,  in  addition,  there  is 
atheroma  of  the  aorta:  the  sounds  arc 
then  to  be  heard  with  great  distinctness 
and  force  on  a  line  joining  the  angle  of 
the  scapula  to  the  spinous  process  of  the 
seventh  vertebra.  Kriedmann  {Wiener 
klin.  Woch.,  .Tune  21,  1900). 

The  important  part  played  by  arterial 
degeneration  in  determining  cerebral  dis- 
orders in  later  life  has  led  Dr.  Adolf 
Meyer,  of  New  York,  Director  of  the 
State  Pathological  Institute,  to  inquire 
into  the  connection,  if  any,  between  the 
arteriosclerosis  and  mental  disease.  He 
concludes  that  mental  disease  is  not  so 
frci|ucntly  due  to  arteriosclerosis  as  is 
conmionly  believed.  Observations  on  the 
heart  and  aorta  of  the  insane  showed 
that  arteriosclerosis  was  exceedingly 
frecjuent,  but  mental  disorder  could  be 
ascribed  to  such  a  morbid  process  only 
when  it  affected  the  blood-vessels  of  the 
brain.  In  many  cases  of  advanced 
chronic  insanity  or  dementia  such  a  con- 
dition undoubtedly  existed.  The  prog- 
ress of  arteriosclerosis  in  the  brain  was 
associated  with  loss  of  memory  of  the 
immediate  past   and  attacks  of  menial 


confusion  and  transitory  delirium.  Such 
dements  were  foiuid  to  be  liable  to  in- 
dulge in  petty  larceny  and  se.xual  mis- 
conduct, and  they  were  frequently  guilty 
of  attempts  to  set  fire  to  houses.  Men- 
tal disease  occurring  in  that  period  of 
life  when  arteriosclerosis  was  most  com- 
mon showed,  adds  Dr.  Meyer,  no  pecul- 
iarity in  its  nature  and  course  that 
could  not  be  fairly  accounted  for  by  the 
conuucncing  cerebral  1   decmlencc  of  later 


diagnosis  of  arteriosclerosis  by  l.'ocntgcn 
rays.     {Ii<i-k.) 

(N..-K    Vr.rk  Mcj.li.iil  J..iiriial-) 

life,  which  was  a  prouiinciil  feature 
especially  in  neurotic  sulijccts.  lioth 
senile  and  presenile  (le<ay  of  brain 
power  was  associated  with  arteriosclero- 
sis, but  no  special  arteriosclerotic  in- 
sanity could  be  said  to  exist.  When 
arterios<lerosis  was  associated  with  in- 
sanity the  prognosis  was  naturally  more 
serious,  iis  there  was  lu)  special  treat- 
ment for  such  a  diseased  condition  of 
the  arteries  of  the  brain.  ICdilorial 
ll.ancct,  Teb.  ■JtH.   HKm, 


628        VASCULAR  SYSTEM.     ARTERIOSCLEROSIS.     ETIOLOGY.     PATHOLOGY. 


Etiology. — Arteriosclerosis  is  generally 
a  disease  of  advanced  life,  but  it  is  not 
infrequently  found  in  middle-aged  or 
even  young  subjects.  Heredity  probably 
plays  an  important  part  in  the  latter  case. 
Males  are  affected  more  often  than  fe- 
males. Alcohol,  lead,  rheumatism,  gout, 
malaria,  and  syphilis  are  predisposing 
causes  of  this  disease.  Overwork  of  the 
muscles,  overeating,  and  drinking  to  ex- 
cess are  considered  by  some  as  leading  to 
sclerosis.  Although  nephritis  may  be 
caused  by  sclerotic  vessels,  it  is  also  a 
means  in  producing  this  condition  in 
some  cases. 

Xegroes  seem  to  be  particularly  sus- 
ceptible to  arteriosclerosis.  Frank  Bill- 
ings (Inter.  Med.  Mag.,  May,  '95). 

Recurring  or  continued  hypertonus 
leads  to  hypertrophy  of  the  muscular 
media  of  the  arteries,  under  the  physio- 
logical law  that  increased  action  in  mus- 
cle leads  to  its  hypertrophy.  This  ac- 
counts for  the  thickened  media.  The 
thickened  intiraa  is  to  be  explained  by 
the  circulation  in  the  blood  of  deleteri- 
ous substances  of  various  kinds;  these 
substances  act  on  the  subendothelial 
connective  tissue,  irritate  it,  and  lead 
to  its  hyperplasia.  Thus  is  obtained  the 
completed  picture  of  arteriosclerosis. 
The  evolution  of  the  changes  occupies  a 
varying  time  in  different  persons;  in 
some  the  hypertonus  comes  early  in 
life,  and  in  early  middle  age  sclero- 
sis is  established.  In  some  there  is 
little  physiological  error,  hypertonus  is 
but  an  occasional  occurrence,  and 
sclerosis  appears  late  in  life.  The  capa- 
bility of  the  arteries  to  contract  when 
an  excess  of  toxin  is  present  is  seldom 
lost,  and  that  is  the  reason  why  the 
recognition  of  it  in  sclerosed  vessels  is 
a  matter  of  such  great  practical  impor- 
tance. William  Russell  (Lancet,  June 
1,  1901). 
Pathology. — Arteriosclerosis  affects 
most  often  the  aorta  and  coronary  ar- 
teries, but  may  be  found  in  almost  any 
part  of  the  arterial  system,  although  it 
is  rare  in  the  hepatic,  gastric,  and  mesen- 


teric arteries.     There  are  two  varieties: 
the  circumscribed  and  diffuse. 

The  heart  is  the  organ  mainl}'  affected. 
There  are  three  forms:    Syphilitic  sclero- 
sis attacks  the   large  and   medium-sized 
arteries;   sclerosis  of  the  type  of  granular 
atrophy, — an  affection   of  the   small  ar- 
teries  and   capillaries;     the   sclerosis   of 
old  age, — a  general  affection  of  the  large 
and  medium-sized  arteries.    J.  Vi".  Rune- 
berg    (Finska   Lakaresallsk.   Handlingar, 
July  and  Aug.,  1900). 
Circumscribed   Variety.  —  In    this 
form  there  first  appear  grayish  swellings 
but  slightly  raised  above  the  surface,  the 
favorite  places  being  in  the  arch  of  the 
aorta   and   at   the   origin   of   branches. 
Soon  fatty  degeneration  and  necrosis  oc- 
cur and  the  patch  becomes  yellowish  and 
soft,  thus  forming  the  atheromatous  ab- 
scess  which    consists    of    fat-corpuscles, 
cholesterin  crystals,  and  granular  debris. 
As  a  result  of  this  softening  the  inner 
coat   often   gives   way  and   allows   this 
material  to  pass  into  the  blood-current. 
In  other  cases,  however,  the  atheromatous 
abscess  may  heal,  leaving  only  a  sear  to 
mark  its  position,  or  it  may  become  cal- 
cified. 

The  primary  changes  of  this  condition 
are  to  be  found  in  the  media  and  adven- 
titia.  They  consist  of  local  infiltrations 
around  the  vasa  vasorum  and  form  spots 
of  lessened  resistance  in  these  two  coats. 
The  intima  then  becomes  affected,  and 
proliferative  changes  occur,  which  finally 
end  in  the  formation  of  what  is  known 
as  the  atheromatous  button.  Thoma  con- 
siders that  this  increased  thickness  of  the 
inner  coat  occurs  as  a  compensation  for 
the  growing  weakness  of  the  outer  ones. 
Diffuse  Variety. — Most  of  the  arte- 
rial system  is  affected  by  this  form,  which 
is  often  accompanied  by  the  circum- 
scribed variety  in  the  aorta.  The  walls 
become  thickened,  this  being  due  usu- 
ally to  the  great  increase  in  the  intima. 
The  media  is  often  found  to  be  hyaline 
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or  necrotic;  calcareous  deposits  are  also 
noted,  especially  in  senile  arteriosclero- 
sis, and  in  some  arteries  there  is  almost 
complete  disappearance  of  the  muscle- 
fibres.  n3'pertrophy  of  the  heart  is 
common,  and  when  the  coronary  arteries 
are  affected  myocarditis  is  also  present. 
Although  macroscopical  changes  in  the 
kidney  may  be  scarcely  noticeable,  micro- 
scopical examination  reveals  the  sclerotic 
processes. 

Regarding  cardiac  hypertrophy  in 
arteriosclerosis,  Hasenfeld  (Deut.  Archiv 
f.  klin.  Med.,  B.  59,  '98)  has  recently 
shown  that,  even  physiologically,  the 
splenic,  hepatic,  and  superior  mesenteric 
arteries  have  a  small  amount  of  con- 
nective ti.?sue  in  the  intima.  Arterio- 
sclerosis of  mild  or  moderate  degree,  only 
microscopical,  is  quite  common  in  the 
splanchnic  arteries,  but  marked  sclerotic 
changes  are  much  less  common  than  in 
the  aorta,  the  arteries  of  the  extremities, 
and  the  brain.  Sclerosis  is  usually  most 
marked  on  the  main  trunks  of  the 
splanclinics,  and  becomes  less  in  the 
branches.  Arteriosclerosis  only  leads  to 
hypertrophy  of  the  left  ventricle  when 
the  splanchnics  or  the  thoracic  aorta  are 
severely  affected.  Arteriosclerosis  of  the 
other  vessels  does  not  seem  to  have  such 
an  effect.  In  five  cases  of  contracted 
kidney  examined  all  the  chambers  of  the 
heart  were  hypertrophied.  If  at  the 
same  time  there  was  marked  sclerosis  of 
the  splanchnics,  the  hypertrophy  was 
most  marked  in  the  left  ventricle.  Ex- 
treme sclerosis  of  the  aorta  would  prob- 
ably have  the  same  effect.  Should  fur- 
ther examinations  confirm  the  results 
now  given  as  regards  the  uniform  hyper- 
trophy of  all  parts  of  the  heart,  we  must 
conclude  that  the  cause  of  hypertrophy 
in  contracted  kidney  increases  the  work 
of  both  sides  of  the  heart  and  probably 
excites  the  heart  to  increased  activity. 


Arterial    sclerosis    limited    to    female 
organs.     Case   in   wliich   the   vessels   of 
the  heart,  the  aorta,  and  other  arteries 
where  atheroma  is  so  frequent  showed 
but   little  trace  of  that   condition.     On 
the  other  hand,  the  ovarian  and  uterine 
arteries  wsre  calcified  throughout  nearly 
their     entire     length.       The     secondary 
branches    in    the    broad    ligament    were 
tortuous  and  extensively  calcified.     The 
changes  in  the  uterine  walls  were  very 
marked,  especially  in  the  muscular  tis- 
sue   close    to    the    serous    coat,    where 
arterial  sclerosis  was  so  advanced  that 
masses  of  white  spots,  being  collections 
of  diseased  arterioles,  could  be  seen  on 
the   cut   surface   of   the   muscular   wall. 
The   change  extended  inward   as   far   as 
the    endometrium.      The    whole    uterus 
seemed  as  though  it  had  been  skillfully 
injected  by  an  anatomist.    Undoubtedly 
the  changes  were  due  to  tubercle,  which 
sets    up    hyperplastic    inflammation    of 
blood-vessels.      IMiillcrheim     (Zeitsch.     f. 
Geburts.  u.  Gyniik.,  vol.  xxxvi,  p.  2,  '97). 
Treatment.  —  A  quiet,  well-regulated 
life  should  be  observed,  excesses  in  eat- 
ing, drinking,  or  of  any  kind  are  to  be 
avoided,  especially  indulgence  in  alcohol. 
The  skin  should  be  kept  in  good  condi- 
tion by  frequent  bathing,  and  constipa- 
tion and  any  urinary  disorders  should  be 
promptly  attended  to.    A  syphilitic  his- 
tory  calls  for  the  use   of  the  iodides. 
Potassium  iodide  in  doses  of  from  10  to 
20  grains  three  times  daily  over  an  ox- 
tended  period  may  also  be  given  to  ad- 
vantage in  most  cases.    The  nitrites,  espe- 
cially nitroglycerin,  are  to  be  used  for  the 
higli  arterial  tension.     Gour^on  advises 
that  in  later  stages  the  iodide  of  sodium 
be    given    during   twenty    days   of   the 
month  and  that  on  the  remaining  days 
nitroglycerin  be  used.    The  latter  rem- 
edy must  be  given  in  small  quantities, 
however,  not  more  than  1  minim  of  a 
1-per-cent.  solution  at  first. 

Rumpf  (Berl.  klin.  Woch.,  '97),  con- 
sidering that  in  arteriosclerosis  salts  of 
lime  are  deposited  in  the  altered  wall  of 
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the  vessel,  recommends  (1)  to  diminish 
the  quantity  of  lime  salts  taken  with 
food  and  (3)  to  try  and  decalcify  the 
arteries.  He  therefore  recommends  a 
diet  which  does  not  contain  milk.  The 
diet  shonld  consist  of  meat,  250  grammes; 
potatoes,  100  grammes;  bread,  100 
grammes;  fruit,  100  grammes;  fish,  100 
grammes;  along  with  butter  and  sugar, 
and  instead  of  fruit  the  patient  may  take 
vegetables.  Besides  the  abstension  from 
milk,  the  patient  is  not  allowed  to  eat 
cheese,  eggs,  rice,  or  spinach.  The  diet 
Eumpf  recommends  contains  ten  times 
less  lime  salts  than  milk  diet.  Distilled 
or  boiled  water  only  is  allowed  as  bev- 
erage. To  increase  the  elimination  of 
lime  salts  Rumpf  recommends  lactic  acid 
(sodiE  bicarbonatis,  10  grammes;  acidi 
lactici,  q.  s.  ad  saturat.  aq.  destill.  200 
grammes).  A  similar  effect  may  be  pro- 
duced by  calomel,  acetate  of  potash,  ox- 
alic acid,  and  many  diuretics. 

Regarding  the  use  of  baths  and  gym- 
nastics in  arteriosclerosis  J.  Groedel,  of 
Bad-Nauheim,  who  has  given  special  at- 
tention to  the  treatment  of  arterioscle- 
rosis, contends  that,  although  the  in- 
creased blood-pressure,  "considered  as 
the  usual  consequence  of  treatment  by 
the  Nauheim  baths,  may,  at  first  sight, 
seem  to  indicate  that  every  patient  with 
arteriosclerosis  should  be  excluded  from 
a  treatment  by  baths,  a  further  increase 
of  the  high  blood-pressure  usually  found 
in  arteriosclerosis  must  not  only  sur- 
charge the  heart  more  than  is  already 
the  case,  but  also  create  the  danger  of 
the  bursting  of  a  cerebral  aneurism,  so 
often  present  in  cases  of  arteriosclerosis." 
He  has  by  numerous  observations  been 
able  to  convince  himself  that  baths  can 
be  prescribed  for  these  patients  "in  such 
a  manner  that  the  increase  of  blood- 
pressure  does  not  take  place,  or  only  in 
a  very  slight  degree."    If  the  temperature 


be  kept  almost  at  the  point  of  "indif- 
ference,"— that  is,  about  92°  to  93°  F. 
(33.2°  to  33.8°  C.),— the  primary  acute 
increase  of  blood-pressure  caused  by  the 
contraction  of  the  cutaneous  vessels,  and 
most  to  be  feared,  will  be  very  slight,  and 
if  there  be  carbonic  acid  in  the  bath  at 
the  same  time  will  quickly  disappear. 
If  the  skin  of  the  patient  be  cooled 
somewhat  by  moistening  the  parts  par- 
ticularly sensitive  to  cold  before  entering 
the  bath,  the  avoidance  of  that  primary 
increase  of  blood-pressure,  or,  indeed, 
any  shock  whatever,  will  be  the  more 
certain.  A  similarly  good  effect  is  pro- 
duced when  the  patient  is  only  allowed 
to  take  half-baths  and  the  exposed  parts 
of  the  body  are  wrapped  up  so  as  to  pre- 
vent cooling.  In  most  cases  the  amount 
of  water  can  be  increased  little  by  little 
at  each  bath  imtil  a  full  bath  is  at  length 
attained,  but  even  then  it  is  advisable  to 
let  the  patient  only  submerge  his  body 
by  degrees.  Placing  cold  bandages  on 
the  bather's  head  is  often  indicated.  By 
proceeding  cautiously  in  this  manner  he 
has  never  had  an  unfortunate  case  in  the 
course  of  a  practice  of  twenty-two  years 
in  Nauheim.  Under  what  conditions  can 
a  covirse  of  baths  be  indicated  or  bene- 
ficial in  cases  of  arteriosclerosis?  It 
may  be  desirable  to  give  baths  for  some 
other  disease  when  arteriosclerosis  is 
present.  It  is  mostly  a  question  of  dis- 
eases based  on  the  same  etiological  prin- 
ciple as  arteriosclerosis  itself,  or  such  as 
usually  lead  to  it.  By  combating  these 
we  can  at  the  same  time  retard  the  prog- 
ress of  the  sclerotic  process  in  the  vessels. 
The  infiuence  of  high  altitudes  for 
patients  affected  with  arteriosclerosis  is 
of  great  practical  interest.  Zangger,  who 
recently  (Lancet,  June  19,  '99)  studied 
this  question,  states  that  if  an  altitude 
of  from  4000  to  5000  feet  above  sea-level 
puts  a  certain  amount  of  strain  on  a  nor- 
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mal  heart  and  by  the  rise  of  the  blood- 
pressure  indirectly  also  on  the  small  pe- 
ripheral arteries,  this  action  must  neces- 
sarily be  multiplied  in  the  case  of  a  heart 
suffering  from  even  an  early  stage  of 
myocarditis  or  in  the  case  of  arteries 
with  thickened  or  even  calcified  walls. 
It  is  especially  the  rapidity  of  the  change 
from  one  altitude  to  another  with  dif- 
ferences of  from  3000  to  4000  feet  which 
must  be  considered.  There  is  a  call  made 
on  the  contractility  of  the  small  arteries, 
on  the  one  hand,  and  on  the  amount  of 
muscular  force  of  the  heart,  on  the  other, 
and  if  the  structures  in  question  cannot 
respond  to  this  call  rupture  of  an  artery 
or  dilatation  of  the  heart  may  ensue. 
Patients  between  the  ages  of  45  and  70 
years  who  are  the  subjects  of  arterioscle- 
rosis can  often  stand  altitudes  of  4000 
feet  and  higher;  this  depends  on  the 
degree  of  the  sclerotic  process  and  espe- 
cially on  the  localization,  though  patients 
in  advanced  stages  all  do  better  at  alti- 
tudes of  not  over  3000  feet,  and  the 
reason  is  fairly  simple.  Take  Engelberg, 
for  instance,  which  corresponds  with  this 
height;  it  is  obvious  that  the  patient  will 
want  to  go  for  walks  and  that  not  only  on 
level  paths.  lie  will  soon  get  to  altitudes 
of  from  4000  to  5000,  even  if  warned  to 
keep  from  climbing;  if  sent  to  a  place 
already  4000  feet  high  he  will  take  walks 
up  to  5000  and  GOOO  and  damage  may 
ensue. 

Patients  with  arteriosclerosis  should 
not  attempt  a  residence  at  a  iiigh  altitude 
without  medical  advice.  In  any  case  the 
patient  should  take  medical  advice  if 
symptoms  show  themselves,  such  as  sleep- 
lessness, dyspepsia,  giddiness,  buzzing  in 
the  ears,  palpitation,  para'sthesia,  short- 
ness of  breath,  or  definite  slight  angina 
pectoris.  Rapid  ascents  to  a  high  alti- 
tude are  very  injurious  to  patients  with 
arteriosclerosis,  and  (ho  inoimtnin  rail- 


ways up  to  7000  feet  and  10,000  feet  are 
positively  dangerous  to  an  unsuspecting 
public,  for  many  persons  between  the 
ages  of  55  and  70  years  consider  them- 
selves to  be  hale  and  healthy  and  are 
quite  unconscious  of  having  advanced 
arteriosclerosis  and  perchance  contracted 
kidneys. 

Bad  results  in  the  shape  of  heart-col- 
lapse, angina,  cardiac  asthma,  and  last, 
not  least,  apoplexy,  often  occur  only  on 
the  return  to  the  lowlands;  patients 
with  cirrhotic  kidneys  are  in  the  greatest 
danger.  In  the  case  of  apoplexy  it  is 
generally  the  combined  influence  of  a 
few  things,  slight  in  themselves,  which, 
added  to  the  detrimental  effect  of  the 
high  altitude,  produce  the  fatal  result. 
Overexertion  immediately  after  reaching 
the  Alpine  resort,  overfeeding,  an  un- 
usual amount  of  alcohol,  exposure  to  a 
hot  sun,  and  sometimes  constipation 
neglected  for  a  few  days  play  their  part. 

Patients  suffering  from  arteriosclerosis 
at  whatever  altitude  they  may  be  should 
be  kept  on  an  almost  vegetarian  diet  with 
sufficient  mineral  water,  such  as  Vichy, 
Passugg,  or  Seltzer.  They  should  be  re- 
stricted in  respect  of  alcohol  and  strong 
tea  or  coffee,  and,  above  all,  their  walks 
on  hot  days  must  be  limited  to  the  hours 
between  8  and  10  am.  and  from  4  to  7 

P.M. 

Tlie  inorgrtiiic  scniui  iiidodvioocl  by 
Tninecolc  as  a  valuiiblc  Uiorapcutic 
agent  in  arteriosclerosis  contains  all  of 
the  alkaline  salts  noimally  inesent  in 
liMinan  blood-serum;  tlii'  snjution  is  con- 
centrated, but  tlic  ichuivc  proportions 
of  its  all<aline  constituent  arc  main- 
tained. Truneeek  begins  by  injecting  1 
culiic  centimetre  (1.^  minims)  of  the  so- 
lution, and  the  injections  are  gradually 
increased  till  .">  to  7  cubic  centimetres 
(l'/i  to  1  '/,  lluidraehms)  are  given 
diiily.  The  injections  are  given  alter- 
niilcly  on  \]u-  M\  and  right  sides,  the 
fori'Miiii  iiiid  lihilcal  region  being  favor- 
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ite  sites.  The  remedy  is  applicable  to  1 
cases  of  sclerosis  of  the  great  vessels,  j 
arterial  cachexia,  cerebral  arteriosclero- 
sis, and  chronic  rheumatism.  Personal 
case  similar  to  those  cited  by  Trunecek. 
characterized  by  attacks  resembling 
angina  pectoris,  but  occurring  nightly 
for  many  months.  After  a  single  injec- 
tion of  inorganic  serum  relief  was  ob- 
tained. Satisfactory  results  were  also 
obtained  in  cases  of  cerebral  arterio- 
sclerosis with  symptoms  limited  to  one 
side  of  the  body.  Not  only  were  local 
manifestations  of  the  disease,  both  sen- 
sory and  motor,  greatly  modified,  but 
general  symptoms  were  likewise  con- 
trolled. 

The  formula  for  Tnmecek's  serum  is 
as  follows:  — 

Sodium  chloride,  4.92  grammes. 
Sodium  sulphate,  0.44  gramme. 
Sodium  carbonate,  0.21  gramme. 
Potassium  sulphate,  0.40  gramme. 
Distilled  water,  q.  s.  ad   100  cubic 
centimetres. 
Leopold   Levi    (La   Presse   Med.,   Jan. 
15,  1902). 

Three  cases  of  arteriosclerosis  treated 
with  Trunecek's  serum  show  that  this 
remedy  fulfills  all  the  claims  made  for  it 
by  the  originator.  The  treatment  is 
based  upon  the  following:  Among  the 
inorganic  salts  in  the  circulating  blood, 
of  which  sodium  chloride  fomis  about  70 
per  cent.,  there  is  a  ceitain  amount  of 
calcium  phosphate.  This  salt,  though 
insoluble  in  water,  dissolves  easily  in  so- 
lutions of  common  salt  or  of  magnesium 
or  sodium  phosphate.  In  normal  human 
serum  there  are  very  small  amounts  of 
these  salts,  and  the  solubility  of  calcium 
phosphate  in  the  blood  is  due  chiefly  to 
sodium  chloride  and  to  the  alkaline 
phosphates  in  that  fluid.  In  the  tissues 
sodium  chloride  is  present  in  consider- 
able quantities,  and  this  amount  grows 
less  with  age.  Arteriosclerosis  is 
chiefly  due  to  the  deposit  of  calcium 
phosphate  in  the  walls  of  the  arteries, 
and,  as  the  disease  occurs,  for  the  most 
part,  in  old  persons,  it  is  thought  that 
it  is  due  to  a  lack  of  salt  in  the  system. 
Therefore  chloride  of  sodium  and  other 
salts  that  render  the  blood  alkaline 
should   be   administered   in   this   disease. 


The  solution  of  inorganic  salts  should 
be  introduced  into  the  veins  or  under 
the  skin.  Zanoni  and  Lattes  (Gaz.  degli 
Osped.  e  delle  Clin.,  Jan.  19,  1902). 

Arteritis. 

Definition.  —  Arteritis  is  the  inflam- 
mation of  an  artery.  When  affecting  tlie 
inner  coat  it  is  called  endarteritis;  when 
the  middle  coat,  mesarteritis;  and  when 
the  external  coat,  periarteritis.  Arteritis 
occurs  as  a  normal  process  during  repair 
of  an  injured  artery,  but  the  term  arte- 
ritis as  here  understood  is  applied  to  in- 
flammation of  an  artery  due  to  local  bac- 
terial infection. 

Symptoms. — Arteritis  is  often  due  to 
neighboring  inflammatory  processes,  the 
infecting  micro-organisms  being  carried 
to  the  vascular  vulnerable  spot  through 
the  connecting  blood  or  lymphatic  chan- 
nels; the  disease  may  then  start  with  the 
inner  coat.  On  the  other  hand,  the  in- 
fection may  occur  at  the  surface  through 
contamination  from  a  septic  wound  care- 
lessly dressed.  The  inflammation  then 
attacks  the  adventitia  and  proceeds  to 
the  inner  coats.  The  presence  of  a 
thrombus  brought  from  a  distant  puru- 
lent process  by  the  current  may  not  only 
compromise  the  lumen  of  the  vessel,  but 
by  supplying  pyogenic  micro-organisms, 
lead  to  sloughing  and  perforation  of  all 
the  coats.  If  the  three  coats  yield,  hsem- 
orrhage  follows;  if  the  internal  coats 
alone  soften  and  yield,  an  aneurism  is 
formed.  The  symptoms  of  arteritis  may 
thus  assume  aspects  varying  with  the 
causative  factors  of  the  inflammatory 
process.  In  some  cases  repair  occurs  and 
the  vessel  regains  its  normal  condition, 
in  others  the  reparative  effort  ends  in  the 
elaboration  of  a  fibrous  cord,  composed 
of  the  transformed  artery-coats. 

The  active  symptoms  of  arteritis  are, 
on  the  whole,  about  similar,  whatever  be 
the  cause  of  the  trouble,  and  they  are 
marked  according  to  the  degree  of  steno- 
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sis  present.  There  is  pain  over  the  course 
of  the  vessel,  tenderness  on  pressure,  and 
usually  some  loss  of  power  in  the  mus- 
cles of  the  affected  region.  If  the  artery 
is  superficial,  it  can  be  felt  as  a  tense, 
cord-like  structure.  Pulsation  may  or 
may  not  be  present.  When  the  collateral 
circulation  is  not  formed  sufficiently 
early  there  is  danger  of  gangrene. 

When  haemorrhage  occurs  from  a  large 
artery,  the  life  of  the  patient  may  be  en- 
dangered. When  infectious  thrombo- 
arteritis  occurs,  metastatic  abscesses  may 
appear  in  various  parts  of  the  system. 

Pathology.  —  Pathological  inflamma- 
tion of  a  blood-vessel  is  always  due  either 
to  some  poison  or  infection.  According 
to  Thercse  (Rev.  de  Med ,  Sept.  10,  '98), 
it  is  necessarily  attended  with  disturb- 
ance of  the  whole  organism.  Vessels  of 
calibre  sufficiently  large  to  have  vasa 
vasorum  in  their  walls  react  somewhat 
differently  from  those  of  smaller  calibre, 
since  obliteration  of  the  minute  vascular 
vessels  may  take  place  without  the  forma- 
tion of  thrombi.  This  occurs  through  the 
proliferation  of  the  connective  tissue  and 
subsequent  contraction.  In  cases  of  in- 
fection a  cellular  exudate  often  occurs 
in  the  perivascular  lymphatic  spaces,  in 
consequence  of  the  absorption  of  the 
toxic  products  by  the  lymph-channels, 
and  it  is  probably  the  primary  cause  of 
the  vascular  lesions.  Recent  investiga- 
tions indicate  also  the  occurrence  of 
changes  in  the  veins.  The  nervous  sys- 
tem also  may  have  some  influence  by 
causing  alternate  constriction  and  dila- 
tation of  the  small  vessels,  thus  giving 
rise  to  a  condition  favorable  to  escape  of 
the  leucocytes. 

Treatment. — Absolute  rest  is  indicated 
together  with  warmth  of  the  part  in 
order  to  prevent  gangrene.  Some  form 
of  opium  may  be  given  to  relieve  tlie 
pain,  and  nourishing  food  and  tonics  are 


of  the  greatest  importance  in  the  main- 
tenance of  the  patient's  general  health 
and  strength.  Mercurial  ointment  re- 
duced in  strength  by  the  addition  of 
vaselin  or  lard,  according  to  the  age  of 
the  patient,  greatly  assists  the  reparative 
process,  if  applied  gently  with  a  woolen 
pledget  along  the  course  of  the  inflamed 
artery.  Chloride  of  ammonium,  5  grains 
every  three  hours,  tends  to  encourage 
the  dissolution  of  any  thrombus  that 
may  be  present. 

Veins,  Disorders  of. 

Phlebitis. 

Inflammation  of  a  vein,  as  here  under- 
stood, also  involves  the  direct  entrance 
of  bacteria  into  the  vessel  or  by  extension 
from  a  neighboring  suppurative  process. 

Phlebitis  may,  however,  be  acute  and 
subacute. 

Acute  phlebitis  is  usually  the  result  of 
some  injury  accompanied  by  infection. 
It  sometimes  assiimes,  under  the  influ- 
ence of  septic  traumatism,  very  grave 
proportions,  leading  to  pyaemia.  The 
subacute  form  is  less  grave,  and  is  usually 
caused  by  some  disease  of  the  vascular 
coats  accompanied  by  thickening,  the  ac- 
cumulation of  fibrous  tissue  leading  to 
narrowing  of  the  vascular  lumen. 

Symptoms. — When  the  vein  is  super- 
ficial, inspection  shows  a  dull-red  line, 
which  corresponds  to  the  course  of  the 
vessel.  Discoloration  of  the  skin  and 
oedema  are  noticeable  below  the  seat  of 
obstruction.  Upon  palpation  great  ten- 
derness is  elicited,  the  vein  is  felt  as  a 
hard,  knotty  cord;  oedema  is  often  noted. 
There  is  pain  and  stiffness  in  the  limb 
affected,  these  being  especially  noticeable 
upon  movement. 

In  phlebitis  of  the  deeper  veins  the 
only  symptoms  often  consist  in  deep- 
seated  pain  and  tumefaction.  Constitu- 
tional symptoms  are  seldom  serious  un- 
less there  is  pyaemia,  when  fever  attended 
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by  rigors  and  joint-pains  may  be  pres- 
ent: an  indication  that  general  infec- 
tion is  beginning.  The  tongue  is 
usually  dry  and  coated. 

Wlien  in  the  subacute  form  thickening 
of  the  vein  occurs,  leading  to  occlusion 
of  the  vein,  an  abscess  may  form.  But 
unlike  arteritis,  there  is  no  haemor- 
rhage, the  vessel  being  collapsed  by  the 
newly-formed  fibrinous  matter  and  the 
pressure  of  the  surrounding  inflamma- 
tory infiltration.  Acute  phlebitis  may  be 
developed,  however,  through  rupture  of 
the  abscess  and  introduction  of  micro- 
organisms and  their  products  into  the 
vein.  Pyffimia  may  thus  also  ensue  in 
the  subacute  form,  but  through  the  de- 
velopment of  acute  phlebitis  as  a  com- 
plication. 

Etiology  and  Pathology.  —  Phlebitis 
may  be  caused  by  varicose  veins,  syphilis, 
gout,  traumatism,  or  the  absorption  of 
septic  material. 

The  two  outer  coats  are  especially  in- 
volved, and  become  hypertemic  and  in- 
filtrated with  serum  or  pus.  The  inner 
coat  is  cloudy  and  fissured,  and  its  dis- 
integration may  be  followed  by  the  dis- 
semination of  small  masses  of  detritus 
into  the  blood-stream.  During  the  in- 
flammatory process  a  clot  forms,  which 
may  finally  convert  the  vein  into  an  im- 
pervious cord;  it  may  contract  so  as  to 
occupy  only  a  portion  of  the  lumen,  thus 
allowing  the  blood  to  flow  past  it.  Oc- 
casionally the  morbid  vascular  tissues 
disappear  entirely  by  absorption.  In 
some  cases  a  portion  of  the  clot  becomes 
broken  off  and  is  carried  away  into  the 
general  circulation,  where  it  may  cause  a 
fatal  issue  by  occluding  an  important 
vessel.  If  it  is  infected  with  septic  ma- 
terial, pyffimia  may  result. 

Prognosis. — AVhen  phlebitis  occurs  in 
the  course  of  any  severe  constitutional 
disease,  especially  in  pyjemia,  the  prog- 


nosis is  very  grave,  but  a  simple  phlebitis 
seldom  results  fatally. 

Treatment. — Absolute  rest  with  eleva- 
tion of  the  affected  limb  is  to  be  insisted 
upon.  A  wash  of  lead  and  opium,  mer- 
cury and  belladonna  ointment,  or  hot 
fomentations  should  be  applied  to  the 
part.  Leeches  along  the  course  of  the 
vein  often  prove  of  value.  If  abscesses 
form,  they  are  to  be  incised.  It  is  im- 
portant that  the  diet  be  easily  digestible 
and  nourishing,  that  the  bowels  be  kept 
open,  and  that  the  general  health  be 
maintained  at  as  high  a  level  as  possible. 
When  the  inflammation  has  entirely  sub- 
sided, gentle  massage  toward  the  heart 
may  be  of  advantage  in  restoring  the 
sluggish  circulation  of  the  part.  AVIien 
abscesses  appear,  they  should  be  opened 
under  strict  antiseptic  precautions,  to 
avoid  migration  of  pyogenic  bacteria  and 
their  toxins  into  the  general  system. 
Unless  this  is  resorted  to,  the  micro- 
organisms and  their  toxic  products  also 
tend  to  disintegrate  the  thrombus,  and 
thus  to  favor  their  being  transported 
elsewhere,  with  the  results  already  men- 
tioned. 

Streptococcic  antitoxin  successfully  em- 
ployed in  the  treatment  of  a  case  of 
septic  thrombophlebitis.  Notwithstand- 
ing usual  measures,  the  patient's  condi- 
tion soon  became  desperate.  Her  tem- 
perature was  103°  F.;  pulse,  125  and 
very  weak.  The  day  after  first  injection 
of  the  antitoxin,  10  cubic  centimetres, 
tlie  temperature  had  dropped  to  100  de- 
grees. Another  injection  of  10  cubic 
centimetres  then  given,  and  by  the  sec- 
ond day  thereafter  the  temperature  had 
fallen  to  normal  and  the  pain  and  ten- 
derness had  subsided.  The  case  then 
progressed  to  recovery.  R.  B.  Mahon 
(Brit.  Med.  Jour.,  2055,  p.  1220,  1900). 

At  the  beginning  of  a  phlebitis  abso- 
lute I'est  is  necessary  for  six  weeks  or 
longer.  Cold  moist  applications  should 
be  made  over  the  seat  of  the  phlebitis. 
Later  compression  can  be  made  by  an 
electric   bandage.     Later   still,   massage 
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will  be  benefioial,  with  passive  motion. 
During  convalescence  the  writer  advises 
salt  baths,  ichthyol  ointment,  etc.  Con- 
stitutional treatment  for  gout,  rheuma- 
tism, or  syphilis  may  do  much  good  to 
the  phlebitis.  Edgar  Hirtz  (Jour,  des 
•  Pratieiens,  Aug.  10,  1901). 

Varix,  or  Varicose  Veins. 

Definition. — A  dilated  and  thickened 
condition  of  the  veins,  especially  the  in- 
ternal saphena,  which  becomes  promi- 
nent above  the  surface,  knottj',  and  tort- 
uous. 

Symptoms.  —  When  the  varices  are 
superficial  they  may  be  seen  as  enlarged 
and  tortuous,  bluish,  tumor-like  masses. 
A  dull  pain  is  often  present,  and  there 
is  some  loss  of  power  and  a  feeling  of 
weight  in  the  part.  Thrombosis  and 
phlebitis  are  also  frequent  accompani- 
ments of  this  condition. 

The  superficial  veins  are  usually  those 
mainly  affected,  the  circulation  being 
maintained  by  the  deeper  vessels.  They 
often  extend  to  the  scrotum;  occasion- 
ally, the  large  superficial  veins  of  the  ab- 
domen are  all  involved,  a  thick,  bluish, 
entangled,  arborescent  mass  of  vessels 
projecting  from  the  surface.  In  some 
cases  the  deeper  veins  are  the  first  af- 
fected. 

Infiltration  of  the  surrounding  tissues 
is  frequent,  but  this  differs  from  oedema 
in  that  it  does  not  pit  under  slight  press- 
ure. An  eczematous  eruption  often  ap- 
pears in  the  tissues  so  affected,  which 
degenerates  into  an  ulcer:  the  so-called 
"leg-ulcer,"  or  varicose  ulcer.  When  this 
complication  involves  a  large  varicose 
vein,  dangerous  hfeniorrhage  may  ensue. 
Deep  varices  are  dillicult  of  diagnosis. 
According  to  Gay,  muscular  cramjis  are 
indicative  of  this  condition. 

Etiolopy. — Varicose  veins  are  caused 
by  an  abnormal  amount  of  blood  being 
forced  into  the  veins  or  by  some  impedi- 
ment to  its  return-flow.    The  female  sex 


is  more  often  affected  than  the  male. 
Heredity,  a  lowered  state  of  health,  occu- 
pations which  require  much  standing, 
tight  garters,  heart  and  lung  diseases, 
and  tumors  of  the  pelvic  or  abdominal 
cavity  may  all  be  determining  factors  in 
the  disease. 

Pathology. — The  veins  are  lengthened 
and  are  sometimes  so  tortuous  that  it  is 
difficult  to  trace  the  lumen.  The  great- 
est dilatation  is  always  situated  just 
above  the  valves.  The  latter  are  often 
destroyed  or  are  rendered  incompetent 
on  account  of  the  dilatation  of  the  vein. 
The  walls  are  generally  very  much 
thinned,  but  they  may  be  thickened,  or 
fibroid  degeneration  may  occur.  When 
there  has  been  a  fibroid  periphlebitis  the 
veins  become  adherent  to  the  surround- 
ing tissues.  Their  outer  coat  sometimes 
becomes  extremely  thin  and  allows  the 
internal  coat  to  protrude  in  more  or  less 
lobulated  masses.  At  times  rupture  oc- 
curs, as  stated.  Thrombi  may  form  in 
the  veins,  which  may  give  rise  to 
suppurative  phlebitis;  at  times  these 
thrombi  undergo  transformation  into 
laminated  or  hard  masses  called  "vein- 
stones," or  "phleboliths." 

There     are     not     only     degenerative 
changes  due  to  distension  of  the  veins, 
but  also  a  new  formation  of  connective 
tissue,  sometimes   quite   marked,  chiefly 
in    the    intima.     This   gives   rise   to   an 
endophlebitis    characterized   by   the    for- 
mation of  nodules  or  flat  areas  of  thick- 
ening.   In  these  nodules  there  is  a  break- 
ing down  of  the  internal  limiting  mem- 
brane   into    thinner    clastic    sheets    and 
fibres,  particularly  in  the  large  nodules, 
with  a  new   formation   of  cla.stic  tissue. 
The  endophlebitis  is  the  primary  change 
in    the    vessel- wall.      .Janni     (.\rchiv    f. 
klin.  Chir..  Ixi,  12,  1900). 
Treatment.  —  Palliative    or    radical 
measures  may  be  used  in  the  treatment 
of  varicose  veins.     The  former  include 
treating  the  cause,  building  up  the  gen- 
eral health,  attention  to  the  bowels,  and 
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rest  in  bed,  with  elevation  of  the  afEected 
limb.  Elastic  stockings  or  bandages  are 
of  value  for  the  support  they  give  to  the 
veins,  and  they  should  be  applied  and  re- 
moved with  the  patient  in  the  recumbent 
position.  Hfemorrhage  may  be  con- 
trolled by  elevation  of  the  limb  and  com- 
pression. 

The  radical  treatment  consists  of  some 
operation  for  obliteration  of  a  portion 
of  the  vein.  The  operations  most  com- 
monly in  use  and  of  most  value  are 
ligation,  either  upon  exposure  of  the  ves- 
sel or  subcutaneously;  acupressure,  and 
excision  of  the  vein.  In  subcutaneous 
ligation  a  needle  armed  with  catgut  is. 
passed  through  the  skin  on  one  side  of 
the  vein,  beneath  the  vein  and  out 
through  the  skin  on  the  opposite  side. 
The  needle  is  then  reinserted  at  the  ex- 
act point  of  exit,  is  passed  over  the  vein, 
care  being  taken  not  to  enter  it,  and  is 
made  to  emerge  at  the  original  puncture. 
By  tightly  drawing  together  the  catgut 
and  tying  its  ends  the  vessel  is  occluded 
at  that  point.  Numerous  ligations  are 
necessary  and  it  is  always  better  to  apply 
the  one  nearest  the  heart  first.  Phelps 
uses  from  thirty  to  forty  ligatures,  with 
good  results. 

An  effective  method  is  that  recom- 
mended by  Trendelenburg.  This  pro- 
cedure is  based  on  the  fact,  established 
chiefly  by  this  observer's  investigations, 
that  the  primary  cause  of  the  varix  is 
insutRciency  of  the  valves  of  the  veins, 
whereby  the  weight  of  the  blood-column 
in  the  saphena  is  thrown  on  the  periph- 
eral vessels.  It  consists  in  ligating  the 
saphena  in  the  upper  part  of  the  thigh. 
6.  Perthes  reported  41  cases  thus 
treated,  of  which  32  were  permanently 
cured.  Relapse  having  been  traced  in 
several  cases  to  renewed  permeability  of 
the  ligatured  vein,  the  rule  now  is,  in- 
stead of  simply  tying  the  saphena,  to  ex- 


cise a  short  portion.  The  results  of  liga- 
ture of  the  saphena  in  the  thigh,  accord- 
ing to  Ledderhose  (Centralb.  f.  Chir., 
Aug.  20,  '98),  may  prove  disappointing 
where  collateral  veins  from  the  external 
saphena  and  from  the  deep  veins  open 
into  the  main  trunk  above  the  point  of 
ligature,  or  where  the  internal  saphena 
is  duplicated  and  only  one  of  them  is 
tied;  it  is  recommended,  therefore,  to 
investigate  very  thoroughly  the  anatom- 
ical arrangement  of  the  veins  in  each  in- 
dividual case  before  operation,  and  to 
apply  the  ligature  high  up  near  the 
saphenous  opening.  If  the  epigastric 
and  pudendal  veins  open  into  the  inter- 
nal saphenous  trunk,  they  should  also  be 
ligated. 

When  there  are  large  masses  of  veins 
on  the  limb,  not  affecting  the  saphenous 
vein  above  the  knee.  Sehede's  methotl, 
whieli  consists  in  making  a  circular  in- 
cision about  two  inches  below  the  knee, 
separating  all  the  veins  as  they  present 
themselves,  and  ligaturing  them  with 
catgut,  is  advised.  Tlie  circular  cut  is 
then  sutured. 

After  these  operations  the  ulcers  ac- 
quire a  more  healthy  appearance,  and 
begin  to  heal.  Laplace  (Ther.  Gaz., 
Sept., '98). 

Almost  every  varix  of  the  lower  ex- 
tremities that  required  operation  treated 
by  the  Trendelenburg  method:  i.e.,  one 
himdred  and  twenty  cases.  One  great 
advantage  of  the  operation  is  that  it  is 
simple,  rarely  requiring  more  than  five 
minutes  for  its  performance.  Gas  and 
oxygen  are  often  the  only  anaesthetic 
needed.  The  vein  is  best  exposed  by  an 
oblique  incision  from  one  and  a  half  to 
two  inches  long,  parallel  with  the  groin 
and  having  its  centre  over  the  vein.  The 
vessel  is  cleared  and  a  double  ligature 
placed  on  it,  one  being  tied  as  high  up 
as  possible  and  the  other  about  two 
inches  lower  down.  The  intervening 
portion  of  the  vein  is  then  cut  out.  The 
wound  is  closed  by  a  few  sutures  and 
covered  with  a  collodion  dressing;  as  a 
rule,  the  patient  is  able  to  be  up  and 
about  on  the  eighth  day.     In  onlj'  two 
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of  the  cases  did  no  beneSt  result  from 
the  operation.  With  the  exception  of 
these,  all  stated  that  there  was  less 
pain,  though  in  a  few  they  spoke  of 
some  discomfort  after  prolonged  exer- 
cise. The  result  of  the  operation  in  re- 
lieving discomfort  is  remarkably  good. 
In  no  case  was  there  an  increase  in  the 
varix.  The  value  of  the  procedure  in 
retarding  the  development  of  the  disease 
is  shown  by  the  fact  that  many  of  the 
operations  were  in  young  people,  in 
whom  some  progress  in  the  affection 
might  have  been  expected.  In  many 
cases  the  varices  shrank,  but  did  not 
disappear;  in  some  they  were  flaccid 
and  pendulous.  The  tendency  to  throm- 
bosis is  markedly  lessened. 

The  Trendelenburg  operation  is  not 
only  simple  and  safe,  but  is  useful  in 
nearly  all  cases  of  varix.  It  may  be 
relied  upon  to  relieve  the  pain  and  stay 
the  progress  of  the  disease,  often  leading 
to  a  shrinking  and  disappearance  of  the 
varices  that  have  already  formed.  Its 
best  effects  are  seen  in  those  cases  where 
there  is  regurgitation  into  the  super- 
ficial veins.  Its  superiority  to  excision 
of  varices  is  greatest  in  cases  of  widely 
distributed  varicose  veins,  and  it  lends 
itself  to  many  eases  in  which  excision  of 
the  varix  is  impossible.  A.  P.  Gould 
(Lancet,  March,  1902). 

In  acupressure  harelip-pins  are  passed 
througli  the  skin  and  beneath  the  vein 
at  distances  of  about  one  inch  apart.  An 
elastic  band  or  a  figure-of-eight  ligature 
is  then  applied  over  the  ends  of  each  pin. 
These  pins  may  be  removed  at  the  end  of 
eight  days.  H.  Lee  has  modified  this 
operation  somewhat  by  dividing  the  ves- 
sel subcutaneously  between  the  pins, 
which  then  need  remain  only  for  four 
days. 

Varicose  ulcers  often  yield  to  mere 
physical  support.  If  the  ulcer  is  kept 
very  clean  and  dusted  with  dermatol 
night  and  morning  and  a  rubber  bandage 
is  carefully  wrapped  around  tlie  limb 
from  the  ankle  to  the  knee,  it  often  be- 
comes   smaller    and    finally    disappears. 


The  bandage  is  only  worn  during  the 
day. 

Ulcers  of  the  legs  may  be  treated  in 
the  following  manner:  After  the  leg  has 
been  washed  with  hot  water  or  with 
feebly  carbolized  water,  it  is  dried  by 
the  application  of  sterilized  absorbent 
cotton,  and  then  painted  with  tincture 
of  aloes.  If  the  ulcer  is  superficial,  it  is 
only  necessary  to  pass  the  brusli  over 
once  or  twice;  but  if  it  is  deeper,  a  thor- 
ough application  of  three  or  four  coats 
of  the  tincture  should  be  resorted  to, 
the  patient  resting  until  the  application 
is  dry.  This  application  is  made  for  sev- 
eral consecutive  nights;  it  is  apt  to 
cause  very  considerable  pain,  which  rap- 
idly disappears. 

The  dressing  after  each  application 
should  be  covered  with  rubber  dam. 
After  recovery,  a  flannel  bandage  should 
be  employed.  Coffin  (Jour,  des  Prat., 
Mar.  21,  '96). 

Ulcers  of  the  leg  are  personally  treated 
by  exposing  them  to  heat.  The  flame  of 
a  Bunsen  burner  is  made  to  impinge  on 
a  square  plate  of  metal  that  will  stand 
heating,  so  as  to  bring  it  to  a  dull-red 
heat,  and  the  ulcer  is  exposed  to  the 
action  of  the  heat  at  a  distance  of  about 
ten  inches,  the  rest  of  the  limb  being 
protected  with  bandages.  The  tempera- 
ture at  the  ulcer  is  about  113'  F.,  which 
is  easily  borne,  and  the  flame  is  so  regu- 
lated as  to  maintain  this  temperature 
during  the  whole  exposure,  from  twenty 
minutes  to  an  hour.  The  surface  is  then 
found  to  be  glazed  over,  and  large,  gran- 
ulations are  to  be  seen  through  the  semi- 
transparent  coating.  Tlie  ulcer  is  then 
left  exposed  to  the  air  for  some  time, 
and  when  it  is  dressed  care  should  be 
taken  that  its  surface  is  not  touched  by 
the  aseptic  gauze  or  other  material  used. 
Improvement  is  generally  experienced 
even  after  the  first  sitting,  and  cicatriza- 
tion is  completed  in  from  five  to  twenty- 
five  applications.  In  the  later  sittings, 
when  the  ulcer  is  nearly  healed,  a  more 
moderate  heat  may  be  employed.  Colle- 
ville   (Lancet,  May  29,  '97). 

In  treatment  of  chronic  ulcer  of  the 
leg  the  first  step  is  thorough  antisepsis 
of   the    wound    and    surrounding    skin; 
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procured  by  first  washing  the  entire  leg 
with  soap  and  water  and  carefully  dry- 
ing it.  Then  the  area  of  the  wound  is 
covered  with  calomel,  which  is  converted 
into  a  thick  paste  by  mixing  it  with 
water.  Over  this  paste  salt  is  strewn 
and  thoroughly  mixed  in.  A  gauze  and 
cotton  dressing  is  then  applied.  The 
action  of  the  salt  upon  the  calomel 
produces  sublimate.  This  nascent  subli- 
mate is  very  active,  and  for  three  or 
four  hours  produces  an  intense  burning, 
which  gradually  subsides. 

After  twenty-four  hours  the  wound  is 
dres.sed,  and  a  dry  wound  free  from  un- 
healthy granulations  is  found,  which  is 
perfectly  aseptic. 

The  application  of  unguentum  basili- 
ciun,  with  rest  in  bed,  produces  a  speedy 
covering  of  the  wound  with  new  skin. 
E.xuberant  granulations  are  touched 
with  crystals  of  copper  sulphate.  If 
there  is  an  area  which  refuses  to  heal 
toward  the  end  of  the  treatment,  a  heal- 
ing ointment  is  applied  to  a  sterile  piece 
of  cardboard,  it  being  heid  firmly  in  place 
with  a  compressive  cotton  dressing  and 
bandage.  After  complete  cicatrization 
the  whole  lower  leg,  including  the  foot, 
is  placed  in  a  fixed  dressing  for  two 
weeks.  The  resulting  skin  is  very  firm, 
and  does  not  have  the  tendency  to  break 
down.  V.  Langsdorf  (Centralb.  fiir 
Chir.,  Nov.  20,  '97). 

The  treatment  of  chronic  non-specific 
leg-ulcers  of  moderate  size  by  strapping 
is  regarded  as  superior  to  other  usual 
methods.  Strapping  of  ordinary  adhe- 
sive plaster  spread  on  stout,  pliable  hol- 
land,  supplied  in  12-yard  rolls,  16  inches 
wide,  is  cut  into  various  lengths,  accord- 
ing to  size  of  each  leg,  each  length  being 
about  1  V4  inches  wide,  and  applied  so 
that  the  strips  overlap  by  V3  inch.  The 
foot  should  be  included  in  the  strapping, 
commencing  at  the  base  of  the  toes  and 
carrying  the  strapping  up  the  leg  to  3 
inches  or  4  inches  above  the  ulcer,  which 
is  completely  covered  in.  A  strong 
calico  bandage  should  be  applied  over 
all,  from  the  toes  to  the  knees.  Zinc 
ointment  may  be  applied  to  excoriations, 
the  lint  not  being  too  close  to  the  ulcer, 
and  dressing  changed  twice  a  week.  <  in 
the  average,   12  strappings  are  needed. 


After  healing  of  the  ulcer,  Martin's 
bandage  or  an  elastic  stocking  should  be 
worn.  Charles  Herbert  Thompson  (Lan- 
cet, Aug.  27,  '98). 

In  the  treatment  of  chronic  leg-ulcer 
the  leg  and  ulcer  shoidd  first  be  scrubbed 
with  soap  and  water,  then  curetted. 
This  may  be  rendered  painless  by  injec- 
tion of  a  solution  of  cocaine  in  the  vicin- 
ity of  the  ulcer.  After  curetting,  the 
ulcer  is  brushed  with  pure  carbolic  aci  1 
and  then  touched  with  cotton  dipped  in 
alcohol :  and  a  bandage  is  applied,  be- 
ginning at  the  toes  and  extending  as  far 
as  the  knee.  When  the  ulcer  becomes 
perfectly  dry,  adhesive  stripping  is  made 
use  of.  The  heart,  lungs,  and  kidneys 
should  be  carefully  examined  to  deter- 
mine if  congestion  and  oedema  of  the 
lower  extremities  is  due  to  disease  of 
these  organs.  Corsiglia  (N.  Y.  Med. 
Jour.,  March  25,  '99). 

A  formula  successfully  used:  A  pint 
of  boiled  linseed-oil  is  heated  thoroughly, 
and  in  it  is  put  Vj  pound  of  the  red 
oxide  of  lead  and  the  mixture  allowed  to 
boil  thoroughly.  After  cooling  it  is 
again  boiled,  and  on  cooling  a  second 
time  Vs  ounce  of  gum  camphor  is  stirred 
in.  This  forms  a  diaehylon-plaster-like 
substance  which  can  be  spread  on  a 
cloth  by  heating  over  an  alcohol-flame. 
Good  results  have  been  obtained  in  in- 
diu-ated  varicose  leg-ulcers,  but  not  in 
syphilitic  leg-ulcers.  Bueldcr  (Phila. 
Med.  Jour.,  Feb.  17,  1900). 

Camphor  of  great  value  in  the  treat- 
ment of  leg-ulcers.  The  leg  having  been 
thoroughly  scrubbed  with  green  soap,  a 
moist  dressing  of  solution  of  aluminium 
acetate  is  applied  and  renewed  daily 
until  the  secretion  is  diminished  and  has 
become  odorless.  A  wet  dressing  is  then 
applied  every  other  day,  using  spirit  of 
camphor  instead  of  water.  When  the 
dressing  is  being  changed  the  ulcer  is 
cleansed  with  some  anti.septic  solution, 
like  carbolic  acid.  The  results  in  about 
forty  cases,  the  treatment  often  lasting 
less  than  three  weeks,  were  excellent. 
Walbaum  (Miinchener  med.  Wochen., 
xlviii.  No.  26,  1901). 

Series  of  one  hundred  cases  of  ulcer 
of  the  leg  treated  with  a  1-per-cent.  so- 
lution of  chlorinated  lime.    This  simple. 
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olil-fasliioned  remedy  is  the  most  effect- 
ive  of  all  at  our  command.    It  is  applied 
on  several  thicknesses  of  gauze  and  the 
leg  is  wrapped  in  a  tricot  bandage,  com- 
mencing at  the  toes.     The  purulent  se- 
cretions  dry   up   almost   at   once;     tlie 
lesion  presents  a  clean,  granulating  sur- 
face and  the  formation  of  skin  is  excep- 
tionally perfect.    Zeuner  (Deutsche  med. 
Wochen.,  May  l.i,  1002). 
Injuries  of  the  Blood-vessels. 
Haemorrhage. — When  a  blood-vessel  is 
injured,  liremorrhage  usually  follows  un- 
less the  vessel  has  been  completely  torn 
across  and  twisted  so  that  the  inner  coats 
curl  up  and  occlude  the  lumen. 

Haemorrhage  may  be  arterial,  when 
the  blood  comes  in  jets  synchronous  with 
the  heart's  beat,  and  is  bright  red — ex- 
cept in  the  absence  of  oxygen  as  in  as- 
phyxiation; or  it  may  be  venous,  when 
the  blood  Hows  in  a  continuous  stream, 
is  dark  in  color;  and  capillary,  i.e.,  char- 
acterized by  an  oozing  from  the  tissues, 
and  which,  as  a  rule,  stops  upon  ex- 
posure to  air. 

Haemorrhage  may  also  be  divided  into 
primarij,  when  it  occurs  at  the  time  of 
the  injury,  recurrent,  or  intermediary, 
when  it  follows  within  twenty-four  hotirs 
and  during  the  period  of  reaction;  or 
secondary  when  it  occurs  any  time  after 
twenty-four  hours  until  the  wound  is 
healed. 

PlU.\IAUY     II^MOURHAGE. A     slight 

lui^morrliage  of  any  kind  is  usually  re- 
covered from  promptly  unless  the  pa- 
tient's general  health  is  impaired.  The 
almost  universal  practice  of  bleeding  a* 
a  therapeutic  measure  during  the  early 
part  of  this  century  showed  how  even 
copious  l)leeding  could  be  benign  in  im- 
mediate results.  After  severe  bleeding 
the  jiatient's  color  is  lost,  the  surface  be- 
coming pale  and  the  lips  white,  the  ex- 
tremities are  cold,  the  heart's  action  is 
weak,  the  pulse  feeble  and  rapid,  the 
respiration  freciucnt  and  at  times  sigh- 


ing. A  feeling  of  faintness  is  experi- 
enced, together  with  loss  of  voice  and 
buzzing  in  the  ears.  Often  the  body  be- 
comes covered  with  a  profuse  cold  per- 
spiration, while  there  may  be  delirium, 
collapse,  and  even  death. 

Following  the  hemorrhage  the  patient 
is  very  weak,  the  muscles  are  flabby  and 
soft,  the  pulse  is  rapid  and  easily  dis- 
turbed, and  there  is  often  a  slight  rise  of 
temperature. 

Conclusions  regarding  post-operative 
haemorrhage  are:  I.  In  diagnosticating 
post-operative  haemorrhage  the  oper- 
ative history  will  aid  much.  2.  The 
sj-mptoms  of  shock  and  those  of  hfemor- 
rhage  are  very  similar.  3.  In  suspected 
cases  the  cutting  of  a  single  stitch  in 
the  incision  will  tell.  4.  The  surgery 
must  be  quick  and  decisive  in  these 
cases.  5.  In  eases  in  which  bleeding  is 
expected  the  tube  should  be  used.  6. 
Large  quantities  of  decinormal  saline 
solution  will  save  many  patients.  This 
should  be  used  both  per  rectum  and  by 
injection  into  the  veins.  7.  Strychnine, 
belladonna,  etc.,  will  not  control  bleed- 
ing from  a  uterine  or  ovarian  artery 
any  better  than  from  any  other  artery. 
8.  The  surgeon  should  do  what  his 
surgical  conscience  tells  him  is  right. 
Late  researches  in  hsematology  make  it 
appear  that  an  internal  concealed 
ha>morrliage  may  be  demonstrated  by  a 
careful  blood-count.  This,  it  is  stated, 
will  show  a  decrease  in  the  red  cells  and 
an  increase  in  the  white.  Very  similar 
symptoms  accompany  shock  from  vari- 
ous causes,  such  as  internal  hernia,  etc., 
none  of  which  produce  a  change  in  the 
red  cells.  If  an  operation  was  per- 
formed for  the  relief  of  an  inflammatory 
process,  this  test  would  lose  its  value 
in  part,  as  there  would  exist  at  the 
time  of  operating  a  leucocytosis.  Sa- 
line infusions  apparently  increase  the 
white  cells  at  first.  A.  H.  Cordier 
(Jour.  Amer.  Med.  Assoc,  July  6,  1901). 
TiiE.VTMENT. — The  treatment  of  haem- 
orrhage may  be  both  constitutional  and 
local.  It  is  important  to  keep  the  pa- 
tient   in    the   recumbent    position    witli 
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the  head  on  a  level  with  or  lower  than 
the  body,  unless  the  bleeding  be  from 
the  nose  or  ears,  when  the  upright  posi- 
tion will  often  cause  it  to  cease.  All 
clothes  are  to  be  loosened  and  the  normal 
temperature  is  to  be  sustained  by  means 
of  warm  blankets  and  hot-water  bottles, 
care  being  taken  in  the  use  of  the  latter 
that  they  are  not  hot  enough  to  burn  the 
patient.  When  the  bleeding  vessel  has 
not  or  cannot  be  secured,  heart-stimu- 
lants should  be  very  carefully  given  if 
they  are  given  at  all.  If,  however,  the 
vessel  has  been  secured,  strychnine, 
nitroglycerin,  digitalis,  ammonium  car- 
bonate, or  hypodermic  injections  of  ether 
or  brandy  are  of  great  value.  Rectal, 
subcutaneous,  or  intravenous  injections 
of  a  warm  normal  saline  solution  (1  tea- 
spoonful  of  sodium  chloride  to  the  pint 
of  water)  are  often  of  advantage  in  fill- 
ing the  empty  blood-vessels,  and  thus 
giving  the  heart  something  to  work 
upon.  Transfusion  of  blood  may  also 
be  used. 

Analysis  of  the  literature  and  per- 
sonal experience  with  gelatin:  1.  Gela- 
tin increases  the  coagulability  of  the 
blood,  whether  applied  locally,  taken  in- 
ternally by  the  mouth,  or  injected  sub- 
cutaneously  or  intravenously.  2.  Ap- 
plied locally,  it  is  usually  harmless,  and 
may,  as  Carnot  suggested,  aid  in  heal- 
ing by  improving  the  nutrition  of  the 
cells,  although  this  is  personally  re- 
garded as  doubtful.  It  may  be  injuri- 
ous by  promoting  bacterial  growth,  and 
should  probably  always  have  some  anti- 
septic added  to  it.  3.  Injected  subeu- 
taneously  or  intravenously,  it  is  en- 
tirely harmless,  and,  when  the  technique 
is  perfect,  practically  painless.  The 
solution  should  be  thoroughly  sterile; 
the  dose  employed  should  vary  from 
1  to  3  grammes  of  pure  gelatin.  4. 
AVhen  administered  by  the  mouth  from 
1  to  300  grammes,  or  perhaps  more, 
should  be  employed  daily.  5.  It  is  of 
advantage  in  any  form  of  local  hsemor- 
rhage,  such  as  epistaxis,  haemorrhoids. 


or  injuries.  G.  It  checks  certain  forms 
of  internal  hseraorrhage,  such  as  haemop- 
tysis, hfematemesis,  metrorrhagia,  and 
melsena  neonatorum.  7.  It  appears  to 
be  the  best  remedy  at  our  coumiand 
in  the  treatment  of  haemophilia,  and  to 
be  of  great  advantage  for  purpura 
haemorrhagica,  and  in  hsemorrhagic 
forms  of  infectious  disease.  8.  At  pres- 
ent it  appears  to  be  contra-indicated  in 
only  one  condition,  viz.:  acute  nephri- 
tis. Joseph  Sailer  (Therap.  Gaz.,  Aug. 
15,  1901). 

Injuries  and  Wounds  of  Arteries. 

Contusion. — An  artery  may  be  con- 
tused and  not  give  rise  to  any  special 
symptom,  but  if  badly  injured  its  walls 
are  apt  to  slough  and  cause  haemorrhage. 
Aneurism  or  obliteration  of  the  artery 
may  also  result  from  this  injury,  and 
when  the  latter  occurs  in  some  large  or 
important  vessel  gangrene  of  the  parts 
supplied  by  it  may  follow.  (See  Aneu- 
rism, volume  i.) 

EuPTURE. — This  may  be  either  incom- 
plete or  complete.  When  incomplete  the 
external  coat  is  preserved,  the  middle  and 
internal  being  torn.  The  latter,  by  curl- 
ing up,  may  form  the  starting-point  of 
a  thrombus,  thus  causing  the  lumen  of 
the  artery  to  become  occluded.  In  other 
cases  the  accident  may  be  followed  by 
an  aneurism,  or  by  haemorrhage  the  re- 
sult of  an  erosion  of  the  outer  wall  of 
the  vessel. 

In  complete  rupture  or  laceration,  if 
there  is  an  external  wound,  haemorrhage 
is  often  severe,  but  it  may  be  scarcely 
noticeable,  provided  the  inner  coats  have 
been  able  to  act  as  a  barrier.  If  there 
is  no  external  wound  the  tissues  become 
infiltrated  with  blood  or  a  traumatic 
aneurism  results. 

Punctured  Wounds.  —  A  punctured 
wound  is  caused  by  some  thin  sharp  or 
blunt  instrument:  a  needle,  the  blade  of 
a  knife,  etc.  It  may  give  no  trouble  if 
the  wound   is  small;    but,  when  large. 
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ha'morrhage  may  be  considerable.  This 
ivind  of  a  wound  is  very  apt  to  be  fol- 
lowed by  a  traumatic  aneurism.  (See 
AxEUKisii,  volume  i.) 

Incised  Wounds. — An  incised  wound 
may  be  longitudinal,  oblique,  or  trans- 
verse, and  is  caused  by  some  cutting  in- 
strument. When  transverse,  bleeding  is 
often  profuse,  and  this  may  also  happen 
with  the  longitudinal  cut  if  the  artery  is 
relaxed,  as  in  the  anterior  aspect  of  the 
elbow — when  the  arm  is  flexed.  Other- 
wise in  this  and  in  oblique  wounds  hsem- 
orrhage  is  not  great. 

Gunshot  Wounds.  —  In  a  gunshot 
wound  the  bullet  may  cause  merely  a 
contusion,  it  may  cut  the  artery  com- 
pletely across,  giving  rise  to  considerable 
ha'morrhage,  or,  if  it  injures  the  neigh- 
boring vein  also,  an  aneurismal  varix 
may  result.  This  subject  has  been  con- 
sidered in  the  various  departments  in 
wjiich  wounds  and  injuries  have  been 
described.  (See  Abdomen,  Injuries  of, 
volume  i,  etc.) 

Treatment.  —  Besides  the  constitu- 
tional treatment  already  referred  to,  cold 
in  the  form  of  ice,  or  heat  in  the  form 
of  hot  water  of  about  120°  F.,  locally  ap- 
plied, often  causes  arrest  of  htemorrhage. 
Heat  is  to  be  preferred,  however,  as  it 
has  no  depressing  action  upon  the  pa- 
tient. 

Pressure,  wjiicli  is  often  of  value,  may 
be  applied  by  means  of  the  finger,  by 
compresses  secured  by  bandages  to  the 
bleeding-point  or  over  the  main  artery, 
or  by  a  compress  placed  in  the  flexure 
of  a  joint  held  t'/i  silu  with  a  bandage. 
The  latter  methods  must  be  carefully 
watched,  as  the  venous  return  is  inter- 
fered with  and  oedema  of  the  part  may 
arise.  Care  must  also  be  taken  not  to 
bandage  so  tightly  as  to  cause  gangrene. 
If  the  actual  cautery  is  used,  it  must  be 
a  very  dull  red,  otherwise  it  burns  away 


the  tissues,  and  bleeding  returns  when  it 
is  removed.  Styptics  should  seldom  or 
never  be  used. 

In  many  cases  acupressure  is  of  great 
value.  A  harelip-pin  or  needle  is  passed 
through  the  skin  perpendicular  to  the 
artery,  then  under  the  latter  and  out 
through  the  skin  on  the  opposite  side, 
when  a  figure-of-eight  ligature  is  thrown 
around  the  ends  of  the  pin.  Another 
method  consists  in  introducing  the  pin 
or  needle  through  the  skin  parallel  to  the 
artery,  then  rotating  it  until  perpendicu- 
lar to  the  artery,  when  it  is  carried 
across  and  in  front  of  the  latter,  to  be 
deeply  inserted  into  the  tissues  of  the 
opposite  side. 

When  torsion  is  used  in  the  treatment 
of  hemorrhage,  it  is  accomplished  by 
catching  the  end  of  the  cut  artery  with 
a  pair  of  forceps  and  twisting  it  two  or 
three  times  until  there  is  no  sense  of 
resistance.  Care  must  be  exercised  not 
to  twist  the  end  off.  This  method  is 
applicable  only  when  the  vessel  is  en- 
tirely cut  across. 

Ligation  is  one  of  the  best  methods  of 
controlling  hasmorrhage  from  an  artery. 
Silk  or  catgut  ligatures  are  to  be  pre- 
ferred and  must  be  aseptic  or  antiseptic. 
If  the  hiemorrhage  is  primary  and  bleed- 
ing has  ceased,  no  ligature  is  needed. 
When,  however,  the  vessel  is  still  bleed- 
ing the  surgeon  should  search  for  it  in 
the  wound  and  when  found  should  apply 
a  ligature  to  both  ends  if  the  artery  is 
cut  entirely  across  and  to  both  sides  of 
the  wound  when  the  vessel  is  only  par- 
tially severed.  If  the  distal  end  cannot 
be  found,  the  proximal  end  is  to  be  tied 
and  a  compress  placed  over  the  wound. 
In  some  cases  it  is  impossible  to  tie  the 
bleeding  vessel  in  the  wound  and  liga- 
tion in  continuity  must  be  resorted  to. 

Secondary  ILijmorriiage.  —  When 
secondary   hremorrhage    occurs    from    a 
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stump,  pressure  and  elevation  may  ar- 
rest it  and  should  be  tried  before  resort- 
ing to  other  measures.  If  it  cannot  be 
stopped  by  these  means,  the  wound  is  to 
be  opened  up  again — provided  the  union 
is  not  far  advanced  and  the  cavity  seems 
to  be  filled  with  clots — and  the  bleeding 
vessel  caught  and  ligated.  If,  however, 
the  wound  is  nearly  healed  and  there  do 
not  seem  to  be  many  clots,  the  htemor- 
rhage  is  to  be  controlled  by  securing  the 
arter}',  of  which  the  bleeding  vessel  is  a 
branch,  just  above  the  stump,  and  either 
applying  acupressure  or  cutting  down 
and  ligating  it.  If  hemorrhage  still  per- 
sists, the  main  artery  may  have  to  be 
ligated  in  continuity  or  even  amputa- 
tion may  have  to  be  performed. 

AVhen  secondary  haemorrhage  occurs 
from  an  artery  which  has  been  tied  in 
continuity,  pressure  should  first  be  ap- 
plied by  means  of  graduated  compresses 
to  the  bleeding-point.  In  some  arteries 
near  the  trunk  this  is  the  only  means  by 
which  one  may  hope  to  stop  the  haemor- 
rhage, but  in  others,  where  bleeding  still 
persists,  the  wound  is  to  be  opened,  the 
vessel  secured,  and  a  ligature  applied 
above  and  below  the  source  of  haemor- 
rhage. When,  however,  the  vessel  can- 
not be  found  or  haemorrhage  recurs  after 
ligation,  the  main  artery  must  be  tied, 
or  amputation  performed,  especially  if  it 
is  the  lower  extremity  that  is  involved. 

Injuries  of  Veins. 

Injuries  and  wounds  of  veins  are  not, 
as  a  rule,  followed  by  as  serious  results 
as  in  the  case  of  arteries. 

Haemorrhage  from  a  vein  is  dark  in 
color,  and  may  be  stopped  by  pressure 
upon  the  distal  side  of  the  wounded  ves- 
sel, thus  distinguishing  it  from  arterial 
bleeding,  which  cannot  be  thus  con- 
trolled. 

Haemorrhage  from  the  smaller  veins 
usually  ceases  of  itself,  while  pressure  on 


the  distal  side  is  of  value  in  those  some- 
what larger.  When  the  large  veins  are 
injured,  however,  ligatures  should  be  ap- 
plied. Phlebitis  and  gangrene  very  sel- 
dom follow.  Wien  the  wound  is  only 
on  one  side  of  a  large  vein  it  is  often  pos- 
sible to  lift  the  wall  on  either  side  of  the 
wound  with  forceps  and  apply  a  ligature. 

Entrance  of  Air  into  Veins. 

Symptoms. — At  the  point  when  the 
air  enters  the  vein  there  may  often  be 
heard  a  peculiar  hissing  or  gurgling 
sound,  and  frothy  bubbles  appear  in  the 
wound.  The  patient  suddenly  becomes 
pale  and  is  partially  collapsed.  The 
heart-beat  is  irregular,  the  pulse  feeble, 
and  respiration  difficult  and  gasping. 
Death  sometimes  follows  immediately  or 
may  be  deferred  a  number  of  hours.  In 
cases  in  which  only  a  small  amount  of 
air  is  introduced  recovery  may  occur. 

Etiology. — Operations  in  the  vicinity 
of  the  large  veins  at  the  root  of  the  neck 
and  in  the  axillary  space  are  especially 
liable  to  this  accident. 

Treatment.  —  Prophylaxis  consists  in 
using  the  handle  of  the  scalpel  to  sepa- 
rate the  fascia  in  operations  about  the 
large  veins  and  in  first  ligating  any  vein 
that  may  need  to  be  divided. 

When  the  accident  has  occurred,  the 
wound  is  to  be  immediately  filled  with 
water,  the  vein  is  to  be  compressed  and 
a  ligature  applied  as  soon  as  possible. 
The  head  of  the  patient  should  be  low- 
ered, and  mouth-to-mouth  insufflation 
or  other  methods  of  artificial  respiration 
practiced.  Cardiac  stimulants,  as  digi- 
talis or  brandy,  hypodermically,  are  in- 
dicated, and  inhalations  of  oxygen-gas 
are  often  of  value. 

Vascular  Obstruction. 

Thrombosis. — A  thromhis  is  a  clot  of 
blood  which  forms  in  the  heart,  blood- 
vessels, or  the  lymphatics  during  life. 
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Thrombosis  is  the  process  of  forming 
such  a  clot. 

Thrombosis  may  occur  in  the  heart, 
the  arteries,  the  capillaries,  the  veins,  and 
in  the  lymphatic  vessels.  The  coagulum, 
or  thrombus,  consists  of  fibrin  inclosing 
within  its  meshes  a  larger  or  smaller 
number  of  blood-globules,  which,  in  rap- 
idly-formed thrombi,  are  both  red  and 
white,  producing  the  dark  color  of  such 
thrombi  when  first  formed.  In  thrombi 
which  are  of  slower  and  gradual  forma- 
tion, and  in  those  due  to  projections  from 
the  interior  of  the  vessels,  the  red  cells 
may  be  absent  and  the  thrombus  be  color- 
less or  yellowish  white.  The  white  cells 
are  present  in  much  larger  proportion 
than  in  normal  blood. 

Varieties.  —  A  thrombus  occupying 
the  position  where  coagulation  began  is 
called  a  primitive  thrombus;  when  it 
gradually  extends  from  this  point  along 
the  vessel,  an  extension  or  produced 
thrombus.  A  laminated  thrombus  re- 
sults from  a  process  of  continuous  co- 
agulation; a  non-laminated,  or  uniform, 
thrombus  from  an  intermittent  coagula- 
tion. When  a  thrombus  adheres  to  some 
part  of  the  vessel-wall  it  is  called  a 
lateral,  or  parietal,  thrombus;  when  it 
completely  fills  the  vessel,  an  obstruct- 
ing, or  obliterating,  thrombus;  after  a 
thrombus  is  formed  it  may  imdergo  cer- 
tain cliangcs  by  which  spaces  are  left  in 
it,  giving  it  a  spongy  consistency  and 
allowing  the  blood  to  flow  through  it, 
producing  what  is  termed  a  canalized 
thrombus. 

Finally,  a  thrombus  may  be  venous, 
arterial,  cardiac,  capillary,  or  lymphatic 
according  to  the  vessel  in  which  throm- 
bosis takes  place,  the  most  frequent  seat 
of  the  latter  being  in  the  veins,  where  the 
circulation  is  naturally  feeble. 

Symptoms.  —  The  symptoms  of  this 
process  are  those  of  arrested  circulation. 


They  differ  according  to  the  vessel  af- 
fected. If  a  main  venous  trunk  be  ob- 
structed and  a  compensatory  collateral 
circulation  cannot  be  rapidly  established, 
there  are  produced  passive  hypersemia, 
venous  dilatation,  serous  transudation, 
and  occasionally  haemorrhage  in  the  vi- 
cinity of  the  occluded  vein,  with  dilata- 
tion of  the  collateral  channels.  Moist 
gangrene  may  result  in  extreme  cases. 
According  to  the  location  of  the  vein  af- 
fected we  may  have  hydrothorax,  ascites, 
or  anasarca  of  an  extremity;  haemorrhage 
from  the  stomach,  intestine,  or  kidney; 
cyanosis  and  oedema  of  the  face  and  neck, 
etc.  The  symptoms  of  arterial  throm- 
bosis are  mainly  those  of  arterial  em- 
bolism. 

Diagnosis.  —  The  diagnosis  is  usually 
easy  if  close  attention  to  the  history  of 
the  case  and  the  symptoms  be  observed. 
Differentiation  of  thrombi  and  post-mor- 
tem coagula  may  be  made  if  the  fact  is 
borne  in  mind  that  a  post-mortem  coagu- 
lum never  completely  fills  the  vessel,  as 
after  the  clot  has  shrunken  there  is  no 
further  supply  of  blood  to  fill  up  the 
space  between  the  latter  and  the  vessel- 
wall;  post-mortem  coagula  are  never 
laminated,  are  looser  in  texture  and 
moister,  do  not  adhere  so  closely  to  the 
wall  of  the  vessel,  and,  though  they  may 
be  either  colored  or  colorless,  tiiey  never 
exhibit  the  appearances  due  to  the 
changes  which  normally  take  place  in 
thrombi. 

Etiology. — Thrombosis  may  be  due  to 
certain  alterations  in  the  lining  mem- 
brane of  the  vessels,  producing  an  ob- 
struction or  roughening,  and  to  retarda- 
tion or  arrest  of  the  circulation ;  the  pres- 
ence of  foreign  bodies  and  of  the  micro- 
zymes  of  septic  processes  may  be  consid- 
ered as  having  a  causal  relation  to  this 
process.  Ilyperinosis,  or  abnormal  in- 
crease in  the  fibrin  factors  of  the  blood, 
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and  diminished  fluidity,  as  in  cholera, 
may  be  regarded  as  predisposing  causes 
which  may  become  active  in  conjunction 
with  a  retardation  of  the  circulation.  Of 
all  these  causes,  retardation  of  the  circu- 
lation is  the  most  important. 

The  principal  causes  of  venous  throm- 
bosis are  two.  The  first  cause  is  in- 
juries of  veins  where  Nature's  method  of 
arresting  haemorrhage  is  the  formation 
of  thrombi.  The  thrombus  may  extend 
along  the  vein,  causing  blocking  of  ve- 
nous trunks  at  a  distance  from  the  orig- 
inal site  of  the  injury,  as  is  seen  after  par- 
turition, where  thrombosis  of  the  uterine 
sinuses  may  extend  to  the  iliac  and  fem- 
oral veins.  The  second  cause  is  inflam- 
mation of  the  layers  of  the  vein,  by  alter- 
ing the  condition  of  the  lining  mem- 
brane; in  many  cases  of  phlebitis,  how- 
ever, the  thrombosis  is  the  primary  lesion, 
the  inflammation  of  the  layers  of  the  vein 
being  secondary.  Other  causes  of  venous 
thrombosis  are  pressure  upon  the  veins; 
dilatation;  arrest  of  the  circulation  in  the 
capillary  district  of  the  vein,  from  em- 
bolism or  inflammatory  stasis.  Finally, 
weakened  heart-action,  as  in  marasmus 
and  other  exhausting  diseases,  may  cause 
sufficient  retardation  of  the  circulation  to 
induce  venous  thrombosis;  these  latter 
are  mostly  met  with  in  the  veins  of  the 
lower  extremity  and  the  pelvis,  less  fre- 
quently in  the  sinuses  of  the  dura  mater. 

Arterial  thrombosis  may  be  caused  by 
wounds  and  injuries,  by  degeneration  of 
the  lining  membrane  of  the  arteries,  by 
aneurisms  (by  stagnation  coagulation), 
and  any  condition,  as  embolism,  that  pro- 
duces arrest  of  the  circulation. 

Cardiac  thrombosis  may  be  caused  by 
endocarditis,  imperfect  emptying  of  the 
cavities  and  consequent  stagnation  due 
either  to  valvular  stenosis  -or  lack  of  tone 
in  the  heart-muscle. 

CapiVarij  thrombosis  may  be  caused  by 


an  extension  from  the  veins  aud  arteries, 
or  it  may  be  primary. 

Lymphatic  thrombosis  is  chiefly  due  to 
alteration  in  the  constitution  of  the 
lymph  whereby  it  acquires  the  property 
of  more  ready  and  perfect  coagulation, 
normal  lymph  being  only  slightly  co- 
agulable.  This  form  is  mostly  observed 
during  the  puerperium,  in  the  uterine 
lymphatics  and  their  continuations  to  the 
lumbar  glands,  and  more  rarely  in  the 
thoracic  duct. 

Pathology.  —  The  first  change  in  a 
thrombus  is  a  shrinking  process,  during 
which  it  becomes  denser.  Decolorization 
follows,  and  it  becomes  tougher,  denser, 
or  even  somewhat  friable.  The  subse- 
quent changes  vary  much. 

The  thrombus  may  continue  to  shrink 
and  dry  up  until  it  becomes  tough  and 
leathery  or  even  calcified  (phleboliths). 

Softening  may  take  place  either  as  a  re- 
sult of  molecular  disintegration  or  more 
rarely  of  suppuration.  In  the  former  case 
the  thrombus  liquefies,  forming  a  milky 
fluid  consisting  of  an  oily  and  granular 
detritus,  the  softening  beginning  in  the 
centre. 

Suppuration  occurs  occasionally  in 
venous  thrombi  surrounded  by,  or  lead- 
ing from,  inflamed  parts,  the  number  of 
leucocytes  in  the  thrombus  becoming  in- 
creased either  by  proliferation  or  immi- 
gration and  the  whole  melting  down  into 
a  purulent  fluid.  The  wall  of  the  vein, 
in  these  cases,  is  itself  always  inflamed, 
and  these  softened  and  broken-down 
thrombi  are  a  common  cause  of  embolism. 

Finally,  the  thrombus  may  become  or- 
ganized, new  tissue  growing  into  it  from 
the  vessel-walls  and  forming  a  vascular 
reticulated  connective  tissue,  in  the 
meshes  of  which  are  found  the  remnants 
of  the  red  blood-globules  and  fibrin  of  the 
clot.  Progressive  dilatation  of  the  newly- 
formed    vessels    srraduallv    renders    the 
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thrombus  cavernous  (canalized  throm- 
bus), and  finally,  by  their  coalescence,  the 
clot  finally  disappears  and  the  vessel 
again  becomes  pervious. 

Thrombosis  of  the  crural  veins  is  more 
common  after  pelvic  opeiations  than  is 
generally     recognized.      It     occurs     fre- 
quently  in   those   cases  in  ^hich  large 
tumors  of  the  pelvic  organs  have  been 
removed.     It  rarely  follows  extrapelvic 
operations.     In   this   series  it  has  been 
infrequent    after    infected    cases.     The 
anaemia  and  cachexia  in  consequence  of 
new  growths  seem  to  be  factors  in  its 
causation.    Constipation  and  the  use  of 
enemata    play    a   doubtful   part   in   the 
etiology.     Traimiatism   at   the   time   of 
the  operation  should  be  borne  in  mind, 
and  deep  retractors  used  with  extreme 
care.    Infection  is  undoubtedly  of  great 
importance,  but  its  frequency  is  difficult 
to  decide.     This  complication  often  oe- 
to  decide.     This  complication  often  oc- 
late  in  convalescence.     Albimiin  in  the 
urine   is   more   frei|Ucnt   in   these   cases 
than  in  those  running  an  uninterrupted 
course.    Kest  and  elevation  for  the  full 
length  of  time  are  excellent.     Schenck 
(New  York  Med.  Jour.,  Sept.  G.  1902). 
Treatment. — The  treatment  of  throm- 
bosis  varies   according   to    the    seat   of 
the  process,  and  is  mainly  prophylactic. 
Great   care   should   be   taken   that   the 
thrombus  does  not  give  rise  to  emboli. 
It  is  necessary,  therefore,  to  keep  the 
part  at  rest  until  organization  or  absorp- 
tion of  the  thrombus  has  taken  place. 

As  a  preventive  of  thrombosis  in  the 
veins  of  the  lower  extremity  after  ab- 
dominal operations,  raising  the  foot  of 
the  Iicd  after  all  operations  within,  or  in 
the  region  of,  the  abdomen  has  been  per- 
sonally performed,  and  llirombosis  has 
not  been  observed  except  in  one  case,  in 
whom,  for  some  reason  or  other,  the  rais- 
ing of  the  foot  of  the  bed  was  omitted. 
Where  the  heart's  action  was  weak,  and 
the  blood  pressure  was  low,  recourse  was 
also  Iind  to  stimulants,  to  infusions  of 
salt  solution,  etc.  Care  was  also  taken 
that  the  bandages  did  not  compress  the 
gaphena  or  femoral  veins.  Lennander 
(Centralb.  f.  Chir.,  May  13,  'OO). 


Embolism. — Embolism  is  the  arrest  in 
the  arteries  or  capillaries  of  some  foreign 
body  which  has  been  carried  along  in  the 
course  of  the  circulation.  The  term 
"embolus"'  is  applied  to  the  foreign  body 
or  substance  which,  being  carried  in  the 
blood-stream  to  some  other  part  of  the 
circulatory  system,  is  arrested  and  forms 
a  plug  which  occludes  the  vessel  in  which 
it  is  arrested,  and  may  consist  of  a  de- 
tached fragment  of  a  thrombus,  a  vegeta- 
tion or  vegetations  detached  from  the 
heart-valves,  fragments  of  tumors  which 
have  grown  within  or  into  the  blood-ves- 
sels, air-globules,  fat-globules,  etc. 

The  effects  caused  by  arterial  embolism 
are:  First,  a  transient  ansmia  of  the  ter- 
ritory supplied  by  the  occluded  arterj', 
which  may  pass  away  without  leaving 
any  permanent  consequences.  Secondly, 
necrosis  of  this  territory,  which  may  be 
either  sudden,  in  the  form  of  gangrene, 
or  more  gradual,  in  the  form  of  softening 
or  wasting.  Thirdly,  the  formation  of  an 
ha^morrhagic  infarction  or  congestion  of 
the  territory,  followed  by  extravasation  of 
blood  into  the  tissnes  and  the  formation 
of  a  firm,  solid,  wedge-shaped  patch  of 
dark-red  color,  the  apex  of  the  wedge 
toward  the  embohis  and  the  base  toward 
the  periphery.  In  the  brain  and  other 
very  soft  organs  the  extravasation  may 
disintegrate  the  tissue  and  cause  the  or- 
dinary phenomena  of  an  apoplectic  clot. 
These  hemorrhagic  infarcts  may  undergo 
a  variety  of  changes.  Degeneration  usu- 
ally sets  in,  the  patch  becomes  more  or 
less  decolorized,  undergoes  molecular  dis- 
integration, contracts,  and  finally  leaves 
a  depressed  fibroxis  patch  in  which  tiie  re- 
mains of  the  altered  l)lood  may  often  be 
recognized.  Again,  the  patch  may  soften 
down  into  a  puriform  fluid,  whicli  may 
become  enveloped  by  a  fibrous  capsule, 
and  ultimately  dry  up  or  l)ccome  the  scat 
of  calcareous   deposit.     These   patches, 
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when  recent,  are  generally  surrounded  by 
a  zone  of  congested  vessels. 

When  the  emboli  possess  irritating  or 
poisonous  qualities,  such  as  those  derived 
from  the  puriform  softening  of  venous 
thrombi  in  cases  of  septic  inflammation, 
the  mechanical  effects  will  be  the  same 
as  those  previously  described.  These 
emboli,  however,  set  up  a  suppurative  in- 
flammation in  their  vicinity,  wholly  inde- 
pendent of  any  circulatory  obstruction, 
and  giving  rise  to  pyaemie  abscesses  in  all 
parts  of  the  body,  while  the  effects  of 
obstructed  circulation  are  more  or  less 
local  in  character.  Simple  emboli  small 
enough  to  become  first  arrested  in  the 
capillaries  either  produce  no  permanent 
change,  or,  at  most,  a  punctiform  hoem- 
orrhage;  infectiovis  emboli,  however,  oc- 
casion the  miliary  abscesses  observed  in 
pyremia. 

Symptoms. — If  the  occluded  artery  be 
of  some  size  and  supply  important  organs, 
the  symptoms  will  be  those  of  temporary 
arrest  of  function  of  the  part  supplied  by 
the  artery,  as  transient  paralysis,  dysp- 
noea, coldness  of  the  extremities,  etc. 
Should  the  artery  be  small,  and  not  sup- 
ply important  organs,  no  symptoms  may 
he  caused. 

Fat-embolism.  —  Fat-embolism  is 
caused  by  injuries,  especially  those  of  the 
bones  and  soft  parts  in  which  there  is  an 
abundance  of  fat,  especially  when  there  is 
considerable  crushing  of  the  parts  and 
many  fat-cells  are  broken  down  and  lib- 
erated. These  minute  fat-globules  min- 
gled with  the  effused  fluids  and  wound 
secretions  may  enter  the  circulation 
through  the  lacerated  vessels  and  produce 
positive  symptoms,  the  severity  of  which 
depend  upon  the  quantity  of  fat  which 
has  gained  entrance  into  the  circulation 
and  the  rapidity  with  which  it  has  en- 
tered. 

Symptoms.  —  The  symptoms   usually 


develop  within  from  thirty-sis  to  seventy- 
two  hours  after  injury,  although  fatal 
cases  have  been  reported  in  less  than 
twelve  hours.  The  lesser  degrees  of  this 
disorder  are  marked  by  restlessness,  anx- 
iety, slight  dyspnoea,  accelerated  breath- 
ing, and  rapid  pulse.  In  more  severe 
cases  these  symptoms  become  aggravated: 
general  prostration  rapidly  increases;  the 
face  becomes  pale  and  anxious;  and,  later, 
cyanosis,  mental  excitement,  delirium, 
somnolence,  and  coma  succeed  each 
other.  The  dyspnoea  becomes  alarming, 
the  respirations  very  rapid  and  finally 
stertorous.  QSdema  of  the  lungs  devel- 
ops; ha?moptysis  may  occur.  The  pulse — 
weak  and  irregular — finally  becomes  im- 
perceptible. The  temperature,  at  first 
below  normal,  may  remain  so,  or,  accord- 
ing to  the  development  of  secondary  com- 
plications, may  rise  later.  Examination 
of  the  urine  will  reveal  oil-globules  float- 
ing on  the  surface. 

Diagnosis.  —  The  symptoms  of  fat- 
embolism  resemble  more  or  less  those  of 
shock,  ether-anffisthesia,  acute  septics- 
mia,  acute  pulmonary  and  renal  conges- 
tions, cerebral  haemorrhage,  and  embo- 
lism. From  shock  it  differs  in  that  its 
symptoms  appear  so  late  that  the  symp- 
toms of  shock  should  have  in  great  meas- 
ure subsided,  and  in  many  cases  where 
the  amount  of  shock  has  not  been  very 
great  from  the  start.  The  effects  of  ether 
are  not  easily  distinguished  from  the  ef- 
fects of  fat-embolism;  the  appearance  of 
oil-globules  floating  upon  the  urine  will 
denote  the  presence  of  fat-eml)olism. 
The  symptoms  of  acute  septicfemia  are 
developed  later  than  those  of  fat-embo- 
lism, and  include  a  marked  elevation  of 
temperature  and  a  more  gradual  develop- 
ment; the  two  conditions  are  not  infre- 
quently present  in  the  same  case.  Not  in- 
frequently the  sequence  of  shock,  fat-em- 
bolism, and  acute  septicaemia  is  noticed 


VASCULAR  SYSTEM.     PHLEGMASIA  ALBA  DOLEXS 


G47 


Although  the  symptoms  of  acute  pulmo- 
nary congestion  are  sufficiently  clear,  it 
may  happen  that  those  of  fat-embolism 
will  be  confounded  with  them. 

Etiology. — Fat-embolism,  to  a  greater 
or  less  degree,  occurs  in  almost  every 
fracture  in  adults  and  in  operations  in- 
volving the  cancellous  tissue  of  bone.  Its 
most  severe  forms  are  likely  to  be  devel- 
oped in  extensive  compound  and  multiple 
fractures,  causing  symptoms  which  com- 
plicate and  succeed  those  of  shock  and 
often  resulting  in  death.  This  condition 
is  rare  in  children.  The  conditions  pre- 
disposing to  it  are  patent  blood-vessels 
bathed  in  secretions  containing  liquid  fat 
and  the  application  of  some  pressure 
tending  to  force  the  fat  into  the  open 
vessels.  The  local  congestion  and  the 
abundant  secretions  poured  out  into  the 
wounded  tissues  for  several  hours  after 
an  injury  cause  a  tension  of  parts,  which 
furnishes  such  pressure. 

Pathology.  —  The  fat-globules,  hav- 
ing entered  the  general  venous  current, 
are  carried  to  the  right  side  of  the  heart 
and  onward  with  the  blood-stream  into 
the  pulmonary  circulation,  the  finer  ves- 
sels of  which  they  occlude,  and  the  pres- 
ence of  the  fat  in  which  vessels  gives  rise 
to  the  primary  symptoms.  Gradually  the 
oil-molecules  are  forced  through  the  lung 
and  pass  on  into  the  general  circulation. 
The  capillaries  of  the  brain  or  spinal  cord 
may  arrest  them  and  give  rise  to  symp- 
toms denoting  disturbances  of  these  or- 
gans. The  oil-molecules  are,  however, 
more  frequently  arrested  in  the  kidneys 
and  liver.  The  oil  is  excreted  by  the  kid- 
neys and  may  be  found  in  the  urine;  its 
presence  in  the  urine  is  of  great  diagnos- 
tic value. 

Prognosis. — Fat-embolism  in  its  lesser 
degrees  is  speedily  and  spontaneously  re- 
covered from.  When  the  symptoms  are 
severe,  the  chances  of  recovery  are  slight. 


If  the  patient  survives  for  forty-eight 
hours,  recovery  is  probable. 

Treatment.  —  To  prevent  this  acci- 
dent to  any  great  degree  is  the  first  indi- 
cation. To  this  end  the  injured  part 
should  be  immobilized,  and  free  drainage 
should  afford  relief  from  any  undue  ten- 
sion. The  vital  powers,  especially  the 
heart-action,  are  best  sustained  and  stim- 
ulated by  alcohol,  digitalis,  and  strych- 
nine in  full  doses. 

Phlegmasia  Alba  Dolens. — Phlegmasia 
alba  dolens  (milk-leg;  white  leg;  marble- 
leg)  is  the  term  applied  to  a  swelling  of 
one  or  both  lower  extremities,  beginning 
either  at  the  ankle  and  ascending  or  at 
the  groin  and  extending  down  the  thigh, 
occurring  usually  between  the  tenth  and 
twentieth  days  after  confinement,  and 
characterized  by  pain,  tension  of  the 
skin,  and  a  milk-like  whiteness  of  the 
surface.  The  popular  name  "white  leg" 
was  received  from  its  color  when  it  was 
supposed  to  be  due  to  a  metastasis  of 
milk.  As  the  surface  is  glossy,  as  well  as 
white,  resembling  that  of  polished  mar- 
ble, the  disease  is  sometimes  called  "mar- 
ble-leg." 

Symptoms. — As  a  rule,  this  affection 
is  preceded  by  a  slight  access  of  febrile 
phenomena,  but  its  onset  may,  as  an  ex- 
ception, be  announced  by  a  chill  or  dis- 
tinct rigor.  Sometimes  an  indefinite 
feeling  of  malaise,  with  gastric  disturb- 
ance, anorexia,  coated  tongue,  and  consti- 
pation, will  be  present  for  a  day  or  two, 
before  the  pain  in  the  limb  is  complained 
of.  Another  premonitory  symptom  may 
be  present,  namely:  pain  and  tenderness 
in  the  region  of  the  womb,  especially 
marked  on  that  side  corresponding  to  the 
limb  about  to  become  affected.  The  first 
characteristic  symptom  is  the  develop- 
ment in  the  limb  of  a  dull,  dragging  pain, 
which  is  increased  Ijy  motion.  This  soon 
develops,  as  a  rule,  into  acute  pain  along 
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the  course  of  the  femoral  vein,  in  the 
calf,  or  above  the  ankle,  according  to  the 
locality  in  which  the  affection  originates. 
In  these  situations  the  thrombosed  veins 
can  frequently  be  felt,  but  not  invariably, 
for  the  tenderness  or  the  swelling  may 
prevent  its  being  made  out.  The  pain 
and  tenderness  extend  all  over  the  af- 
fected parts,  which  may  be  the  whole 
limb,  causing  a  feeling  as  of  aching  in 
the  bones.  The  pain  is  sometimes  along 
the  internal  saphenous  vein,  which  may 
be  traced  till  it  dips  to  Join  the  femoral. 

Concurrently  with  the  appearance  of 
pain,  or  within  a  day  or  two  after  it, 
swelling  is  observed,  which  gradually 
spreads  and  increases  in  hardness.  This 
swelling  does  not  resemble  ordinary 
cedema  or  anasarca  as  to  the  sensation  it 
communicates  to  the  hand  of  the  phy- 
sician, or  in  the  history  of  its  commence- 
ment and  progress.  When  it  first  appears, 
and  again,  as  it  disappears,  it  may  be  soft 
and  may  pit  on  pressure;  later,  when  it 
is  fully  developed,  a  few  days  after  its 
appearance,  it  is  very  tense  and  resilient, 
nearly  as  hard  as  a  solid  India-rubber 
ball,  and  does  not  pit  on  pressiare.  The 
swelling  may  spread  at  once  all  over  the 
limb,  but  frequently  it  either  commences 
above  at  Poupart's  ligament  and  spreads 
downward  or  at  the  ankle  and  ascends. 
It  is  not  often  that  the  lower  portion  of 
a  limb  alone  is  aifected;  involvement  of 
the  upper  parts  alone  is  likewise  very 
rare.  The  swelling  affects  all  parts  of 
the  limb  evenly,  and  rounds  off  its  figure, 
but  does  not  distend  the  skin  or  destroy 
the  form  as  in  anasarca.  Coagulable 
lymph  exudes  if  the  skin  be  pricked.  An 
erythematous  blush  is  occasionally  no- 
ticed over  parts  of  the  limb,  but  this  is 
not  common,  and  may  be  confined  to  a 
narrow  path  along  the  course  of  a  sub- 
cutaneous vein  or  a  lymphatic  vessel. 

The  limb  may  be  kept  in  a  state  of  ex- 


tension or  of  slight  flexion.  Movement 
of  it  causes  considerable  suffering,  and 
the  power  of  voluntary  motion  is  almost 
completely  lost  while  the  disease  con- 
tinues. The  ordinary  termination  of  this 
disorder  is  by  absorption  of  the  thrombus, 
with  restoration  of  the  circulation. 

At  the  expiration  of  from  five  to  ten 
days  the  symptoms  begin  to  abate,  the 
pain  and  swelling  diminishing.  The  rate 
at  which  this  proceeds  varies  greatly,  be- 
ing probably  more  or  less  directly  in  pro- 
portion as  the  permeability  of  the  vessels 
is  restored.  In  a  favorable  case  it  may 
be  several  weeks  before  the  disease  disap- 
pears; in  other  cases  further  or  even  in- 
definite delay  may  occur.  The  febrile 
movement  in  this  disease  is  not  usually 
severe;  the  temperature  rarely  exceeds 
103°  F.,  and  is  often  less. 

Diagnosis. — The  diagnosis  of  this  dis- 
order is  usually  easy,  if  the  history  of  the 
disease  is  carefully  considered.  CEdema 
with  phlebitis  or  accompanying  varicose 
veins  may  resemble  it,  but  the  history  of 
the  case  will  usually  differentiate  them. 

Etiology. — This  disorder  is  most  fre- 
quently observed  during  pregnancy  and 
the  puerperal  period.  Its  appearance  is 
probably  favored  by  the  hydremic  con- 
dition of  the  blood  which  prevails  during 
the  former  period,  and  on  the  natural 
formation  of  thrombi  in  the  uterine 
sinuses  at  its  termination.  Other  condi- 
tions favor  the  appearance  of  phlegmasia 
dolens:  convalescence  from  fevers — espe- 
cially typhoid,  dysentery,  disease  of  the 
rectum,  malignant  uterine  disease,  uter- 
ine fibroids,  arrest  of  the  menses,  and  gen- 
eral malignant  or  tubercular  disease. 
The  disease  has  frequently  been  observed 
to  affect  the  leg  on  the  side  correspond- 
ing with  a  previously-commenced  pleu- 
risy. Wlien  this  disease  occurs  in  con- 
nection with  malignant  disease  of  the 
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uterus,    it    often    assumes    a    light    and 

chronic  form. 

Twelve  per  cent,  of  one  hundred  and 
thirty-five  soldiers  treated  for  typhoid 
fever  in  the  Pennsylvania  Hospital  suf- 
fered from  milk-leg.  This  is  six  or  eight 
times  as  frequent  an  occuiTence  of  this 
complication  as  has  generally  been  no- 
ticed. No  sufficient  reason  could  be  as- 
signed for  this.  This  trouble  has  usually 
been  ascribed  to  phlebitis,  but  there  is 
not  necessarily  any  inflammation  of  the 
vein  antecedent  to  the  thrombosis.  Da 
Costa  (Inter.  Med.  Mag.,  Jan.,  '99). 

Pathology.— In  some  eases  this  dis- 
order may  be  considered  as  the  extension 
of  an  inflammatory  process  from  the 
genitalia  to  the  perineum,  the  nates,  and 
the  upper  portion  of  the  thigh.  If  this 
be  confined  to  the  subcutaneous  and  in- 
termuscular cellular  tissue,  the  vessels 
may  not  become  affected.  If,  however, 
the  morbid  changes  follow  the  sheaths  of 
the  vessels,  the  walls  of  both  veins  and 
lymphatics  become  thickened,  and  in 
most  cases  secondary  thrombosis  results. 
In  other  cases  thrombosis  is  apparently 
the  initial  lesion.  It  may  occur  spon- 
taneously from  a  retardation  of  the  blood- 
current;  the  presence  of  varicose  veins 
will  favor  thrombosis.  The  crural  and 
its  branches,  the  tibial  and  the  peroneal 
veins  are  the  vessels  usually  involved. 
The  intravenous  coagula  may,  however, 
take  their  origin  at  the  placental  site, 
and,  extending  along  the  pampiniform 
plexus  to  the  hypogastric  vein,  may 
thence  occlude  the  crural  vein  to  Pou- 
part's  ligament,  or,  passing  upward  by 
the  spermatic  veins,  they  may  obstruct 
the  vena  cava.  In  some  instances  the 
occlusion  of  one  crural  vein  is  followed 
by  occlusion  in  the  other;  in  that  case 
phlegmasia  develops  in  both  extremities. 
From  our  present  information,  no  theory 
of  the  disease  can  be  regarded  as  absolute, 
definite,  or  exact. 

Complications.  —  Among  the  loss 


grave  complications  of  this  disease  are  in- 
flammation and  suppuration  of  the  in- 
trinsic Joints  of  the  pelvis,  erysipelas, 
limited  abscesses  of  periphlebitic  origin, 
diffuse  suppuration  of  the  connective  tis- 
sue, and  gangrene  of  any  part  or  of  a 
varying  amount  of  the  entire  lower  por- 
tions of  the  affected  limb.  The  more 
fatal  complications  are  embolism  and 
pysmia.  The  former  is  consequent  upon 
the  detachment  of  a  thrombus  in  the 
femoral,  or  in  still  larger  veins,  or  of  a 
slower  breaking  up  of  blood-clots  into 
debris,  more  or  less  puriform,  which  en- 
ters the  circulatory  current,  and  induces 
a  general  toxfemia,  septic  or  non-septic, 
according  to  the  conditions  under  which 
the  clots  suppurate. 

Sequels. — The  most  frequent  sequel 
of  this  affection  is  persistent  aching  of 
the  limb,  which  is  increased  by  cold, 
dampness,  derangement  of  the  health, 
and  exercise;  more  or  less  persistent 
oedema  of  the  ankles,  deflcient  muscular 
power,  and  even  wasting  of  the  limb 
have  been  observed.  As  a  rare  exception, 
great  hypertrophy  of  the  cellular  or  con- 
nective tissue  has  been  noticed,  simul- 
taneous with  muscular  atrophy;  this  cel- 
lular hypertrophy  may  be  associated  with 
more  or  less  extensive  and  intractable 
ulceration,  which  probably  result  from 
permanent  destruction  of  large  vascular 
areas  (Duncan  and  Gervis). 

Prognosis.  —  The  prognosis  depends 
upon  the  origin  of  the  phlegmasia  and 
upon  the  nature  of  the  complications. 
The  danger  of  death  from  sudden  ob- 
struction of  the  pulmonary  artery  is  al- 
ways present  until  the  thrombus  has  dis- 
appeared or  become  thoroughly  organ- 
ized. Embolism  has  proved  suddenly 
fatal  as  late  as  thirty-seven  days  after  de- 
livery. 

Treatment.  —  The  principal  indica- 
tions for  treatment  are:  opium  to  relieve 
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the  pain,  cathartics  if  constipation  be 
present,  quinine,  iron,  good  food,  and 
restoratives  to  sustain  the  strength  and 
rest  for  the  swollen  limb.  The  ex- 
tremity should  b€  kept  either  in  an 
extended  or  flexed  position,  whichever 
proves  the  more  comfortable,  and  sup- 
ported on  a  pillow  raised  at  the  foot, 
with  the  pressure  of  the  bedclothes 
kept  off  by  a  cradle.  Hot  fomentations 
have  been  advised,  but  greater  relief 
obtains  during  the  early  stages  of  the 
swelling  by  wrapping  the  limb  in  cotton 
batting  sprinkled  with  equal  parts  of 
belladonna  and  chloroform  liniments, 
with  oil-silk  outside.  If  vesicles  form  on 
the  surface,  they  should  be  punctured  and 
the  fluid  be  allowed  to  escape.  When  the 
swelling  is  subsiding,  and  the  limb  begins 
to  pit  on  pressure  and  the  tenderness  to 
subside,  absorption  may  be  promoted  by 
gentle  frictions  with  alcoholic  lotions  and 
by  applying  a  light,  flannel  roller  band- 
age evenly  over  the  entire  limb.  The  pa- 
tient should  not  be  allowed  for  any  reason 
to  leave  her  bed  until  every  trace  of 
tenderness  and  thickening  has  disap- 
peared from  the  veins.  For  some  time 
after  recovery  the  patient  will  do  well 
if  she  wear  a  long  elastic  stocking,  as 
the  limb  will  swell,  as  the  result  of  stand- 
ing or  of  protracted  exercise.  Frictions, 
bandaging,  and  faradization  may  be  re- 
quired to  relieve  the  swelling,  oedema, 
and  muscular  weakness.  In  using  fric- 
tions of  all  kinds  the  danger  of  dislodging 
a  thrombus  is  not  to  be  overlooked. 

VASCULO-CARDIAC  NEUROSES. 

Palpitation.  —  Although  this  term 
means  the  rhythmical  normal  action  of 
the  heart,  it  is  commonly  applied  to  un- 
due frequency  of  the  beats,  sufficiently 
marked  to  cause  discomfort,  accom- 
panied by  more  or  less  irregularity  in  the 
rhythm. 


Symptoms.  —  The  slight  attacks  of 
palpitation  with  which  most  of  us  are 
familiar  are  accompanied  by  more  or  less 
oppression  and  jDrrecordial  distress.  Dur- 
ing violent  paroxysms  these  manifesta- 
tions are  increased  in  proportion,  and 
the  heart-beats  may  become  tumultuous; 
the  beat  against  the  chest  is  violent;  the 
patient  can  only  speak  with  the  greatest 
difficulty;  his  face  is  pale  and  covered 
with  cold  sweat,  and  he  may  suddenly 
lapse  into  unconsciousness.  While  the 
arteries  throb  violently,  the  throbbing 
may  not  correspond  with  the  cardiac 
pulsations.  The  radial  pulse  may  seem 
quite  normal  and  violent  cardiac  action 
exist.  Again,  the  heart  may  simply 
beat  with  greatly-increased  force  with- 
out necessarily  involving  the  rapidity  of 
its  pulsations. 

In  some  cases — individuals  subject  to 
"stage-fright,"  for  instance — violent  pal- 
pitations may  precede  entrance  upon  the 
stage;  as  soon  as  this  is  accomplished, 
the  heart's  action  becomes  regular  in 
every  way.  Mental  exertion  here  does 
what  physical  exertion  will  do  in  other 
cases,  and  what  is  branded  "cowardice" 
in  some  young  soldiers  is  often  but 
the  cardiac  manifestation  of  excitement, 
which  soon  disappears  after  an  action  in- 
volving physical  effort  has  begun.  In 
some  cases,  especially  hysterical  women, 
the  least  emotion  may  bring  on  an  at- 
tack. 

The  physical  signs  are  negative,  as  a 
rule,  unless  some  form  of  valvular  disease 
be  present.  The  ring  of  the  sounds  is 
merely  accentuated.  In  cases  of  anaemia 
or  neurasthenia  a  murmur  is  sometimes 
heard. 

Etiology. — Palpitation  is  much  more 
frequently  met  with  among  females  than 
males,  especially  aroimd  puberty  and  the 
menopause.  Uterine  and  ovarian  affec- 
tions  and   hvsteria   are   commonly   ob- 
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served  in  cases  subject  to  cardiac  neu- 
roses of  all  kinds.  In  men  it  is  liable  to 
occur  when  the  anxiety  of  business  and 
responsibilities  of  life  accumulate.  Emo- 
tions, excitement,  and  fear  are  well- 
known  causes.  The  abuse  of  certain 
beverages,  particularly  tea  and  coffee, 
is  considered  a  factor  in  the  history 
of  some  cases.  The  inordinate  use  of 
tobacco  may  be  included  in  this  class 
of  cases.  Various  diseases — especially 
digestive  disturbances,  ansmia,  and 
chronic  valvular  disorders — are  active 
as  causative  disorders  in  but  a  small  pro- 
portion of  cases.  It  may  follow  acute 
fevers  and  continued  overexertion,  as 
witnessed  in  armies  —  the  "irritable 
heart"  of  Da  Costa. 

Treatment.  —  General  tonics,  espe- 
cially strychnine,  are  indicated,  besides 
appropriate  measures  for  any  general  or 
local  disorders  that  may  be  present. 

Irregular  Heart  (Arhythmia). 

Symptoms. — Under  tliis  head  is  in- 
cluded a  large  number  of  types  of  car- 
diac irregularity  both  as  to  power  of  the 
heart-beat  and  as  to  time:  i.e.,  the  in- 
terval between  the  beats.  Iniermiitence 
is  said  to  occur  when  one  or  more  beats 
are  missed  more  or  less  regularly.  This 
is  often  due  to  undue  weakness  of  a  sys- 
tole, the  cardiac  wave  failing  to  reach 
peripheral  portions  of  the  arterial  sys- 
tem. The  pulsus  aliernans  of  Traube 
also  denotes  irregularity  in  tlie  power 
of  the  puLse-beat:  i.e.,  one  pulsation  be- 
ing normal,  the  next  feeble.  The  pulsus 
parado.rus  of  Kussmaul,  observed  during 
various  disorders,  especially  pericarditis, 
aortic  constriction,  and  myocardial  de- 
bility, is  a  curious  form  of  irregularity: 
the  heart-beats  are  more  frequent,  but 
weaker,  during  inspiration  tlian  during 
expiration.  The  pulsus  hvjeminus,  or 
twin-pulse,  is  cliaractcrized  by  two  suc- 


cessive rapid  beats,  the  diastole  being 
shortened;  then  two  successive  slower 
beats,  the  diastole  being  lengthened. 
The  first  beat  is  usually  stronger.  This 
pulse  sometimes  denotes  the  presence  of 
mitral  disease,  and  it  occasionally  ap- 
pears when  digitalis  is  administered. 
Three  or  four  beats  may  be  thus  united 
instead  of  two.  In  delirium  cordis  all 
the  forms  of  irregularity  mentioned  may 
more  or  less  co-exist  as  the  result  of  an 
advanced  heart-lesion,  especially  valvu- 
lar and  involving  dilatation,  or  of  exoph- 
thalmic goitre. 

The  rhythm  of  cardiac  action  is  often 
disturbed,  as  instanced  in  the  gallop,  or 
bruit  de  galop,  rhythm,  in  which  succes- 
sion of  raps  on  a  pavement  by  the  hoofs 
of  a  horse  while  cantering  is  imitated. 
It  is  observed  in  advanced  arteriosclero- 
sis, interstitial  nephritis,  ancemia,  and 
myocarditis.  Emhryocardia  is  another 
disturbance  of  rhythm,  in  which  the 
sounds  of  the  foetal  heart  are  imitated, 
namely:  great  similarity  between  the 
first  and  second  sounds  and  a  shortened 
interval  between  each  set  of  beats.  It 
resolves  itself  into  practically  continuous 
beats  of  the  same  character.  Emhryo- 
cardia is  observed  when  great  dilatation 
is  present  or  after  prolonged  fevers. 

Cardiac  irregularity  may  exist  many 
years  without  being  detected,  and  that 
in  a  person  in  apparently  excellent 
health.  But  cardiac  disease  more  or  less 
marked  is  usually  present. 

Etiology  and  Pathology. — The 
precise  origin  of  arhythmia  is  not  known. 
The  heart-wall  is  often  found  diseased, 
fatty  degeneration  and  sclerosis  extend- 
ing to  the  coronaries  being  the  prevail- 
ing pathological  changes.  Tlie  cardiac 
ganglia  may  be  similarly  affected.  Be- 
sides the  disease  mentioned,  arhythmia 
may  be  due  to  toxic  influences,  the  in- 
ordinate use  of  tobacco,  coffee  or  tea, 
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belladonna,   aconite,   digitalis,   or  vera- 
trum  viride. 

Leyden  contends  that  tobacco  indulged 
in  to  excess  undoubtedly  causes  myocar- 
ditis with  true  fatty  degeneration  of  car- 
diac muscular  fibres.  The  tendency  of 
the  profession  is  not  to  realize  how  per- 
manent may  be  the  cardiac  injury  its 
use  may  entail. 

Mendel  has  noted,  in  a  large  number  uf 
cases  of  heavy  smokers,  that  the  arteries 
become  thickened,  hardened,  and  toi-tu- 
ous  long  before  the  atrophic  changes  of 
old  age  begin  to  be  manifested.     He  has 
especially  noted  this  arteriosclerotic  con- 
dition   in    persons    between    thirty    and 
forty-five   years   of   age.      Berlin   Corre- 
spondent (Med.  News,  Jan.  22,  "98). 
It  may  also  follow  severe  head-injuries 
attended    by    cerebral    hemorrhage    or 
concussion,    or   attend    various   mental, 
gastric,  hepatic,  pulmonary,  or  renal  dis- 
orders. 

Treatment. — Eest  of  body  and  mind 
are  important  factors  in  the  treatment 
of  this  condition.  The  patient  is  usually 
anxious  concerning  his  condition,  and 
imagines  that  death  may  overtake  him 
at  any  moment.  He  should  be  quieted. 
Shocks,  mental  and  physical,  should  be 
avoided;  cold  douches  and  debilitating 
hot  baths  should  be  avoided,  tepid  baths 
being  recommended,  followed  by  rubbing 
with  a  coarse  towel.  Attention  to  the 
diet  and  the  avoidance  of  coffee,  tea,  to- 
bacco, and  sexual  excitement  represent 
the  most  important  hygienic  rules  to  be 
observed.  Tonics,  especially  strychnine, 
are  always  useful  whatever  be  the  cause; 
'  in  some  eases  it  may  be  given  with  digi- 
talis. The  bromides  are  of  value  for 
temporary  use,  but  should  not  be  per- 
sisted in,  since  they  tend  to  debilitate 
the  organism  and  thereby  increase  the 
cardiac  disorder  in  the  long  run. 
Rapid  Heart  (Tachycardia). 
Abnormal  rapidity  of  cardiac  action, 
regular  and  unattended  by  other  symp- 
toms,  is  sometimes   observed.     Perfect 


health  may  exist  notwithstanding,  just 
as  it  may  be  present  in  association  with 
an  abnormally  slow  pulse.  Tachycardia 
may  only  be  said  to  exist  therefore  when 
from  some  cause  a  norrnal  pulse  is  ren- 
dered abnormal,  and  so  remain  for  a  time 
more  or  less  prolonged  or  in  paroxysms 
varying  in  duration. 

Symptoms. — An  attack  of  paroxysmal 
tachycardia  may  appear  suddenly  after  a 
violent  emotion,  a  fright,  or  represent 
the  continuation  of  rapid  action  occur- 
ring as  the  result  of  violent  exercise  or 
excitement.  The  pulse  may,  under  such 
circumstances,  beat  sufficiently  rapidly 
to  render  counting  totally  impossible, 
especially  since  the  sharp  beat  of  the 
period  of  excitement  is  replaced  by  one 
which  renders  the  pulse  weak,  compres- 
sible, and  thin.  In  powerful  individuals, 
however,  it  may  remain  hard  and  strong 
and  may  then  be  accompanied  by  great 
precordial  discomfort  and  pain:  a  con- 
dition resembling  angina  pectoris.  All 
the  manifestations  of  palpitation  may 
then  occur. 

Etiology  and  Pathology. — The 
true  nature  of  this  symptom  is  not  estab- 
lished. Medullary  disease,  pressure  upon 
the  pneumogastric,  or  organic  changes 
in  either  structure  have  been  noted  post- 
mortem. Wood  ascribes  the  disorder  to 
lesions  of  the  accelerator  centres.  Mar- 
tins considered  it  as  the  manifestation 
of  an  acute  cardiac  dilatation. 

Physiology  can  help  one  but  little  in 
explaining  paroxysmal  tachyeai'dia,  nor 
is  one  able  to  understand  how  the  nor- 
mal heart-rate  can  be  multiplied  four 
times  for  hours  or  days  together  with- 
out appai'ent  damage  to  the  organ.  It 
seems  rational  to  believe  that  these  at- 
tacks are  epileptiform  in  character;  but 
imfortimately  this  leaves  us  about  as 
much  in  the  dark  as  we  were  before,  ex- 
cept as  to  the  indications  for  treatment. 
Joseph  O'CarroU  (Medical  Press,  Jan. 
7,  1903). 
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Treatment.  —  Huchard  advises  the 
following:  1.  During  the  attack  physical 
and  mental  repose  must  be  secured.  The 
patient  should  be  placed  in  bed,  and  lie 
on  the  right  side  as  much  as  possible. 
The  head  should  be  low,  because  syn- 
cope is  always  to  be  feared.  Czermak 
and  Quincke  think  that  the  heart  may 
be  slowed  by  light  compression  of  one 
or  the  other  of  the  carotids.  In  one  of 
Xothnagel's  cases  the  paroxysm  coiild  be 
arrested  by  deep  inspiration;  a  spray  of 
chloride  of  methyl  in  the  precordial  re- 
gion or  on  the  back  of  the  neck  some- 
times succeeds.  Digitalis  may  be  effect- 
ive or  not.  2.  During  the  interval  be- 
tween the  attacks,  abstinence  from  tea, 
coffee,  liquor,  and,  above  all,  from  to- 
bacco. Disturbances  of  the  alimentary 
canal  must  be  avoided,  as  well  as  any 
physical  or  mental  excess.  In  cases 
where  the  arterial  tension  is  very  low, 
quinine  and  ergot  in  pill  form  have 
given  good  results.  Antipyrine  has  been 
employed  by  Huchard  without  success, 
and  veratrum  viride  has  also  failed.  In 
several  cases  nothing  has  ended  the 
paroxysm  so  quickly  as  an  injection  of 
morphine. 

The  application  of  the  ice-bag  to  the 
praccordial  region  produces  an  increase  of 
tlie  systolic  force  by  acting  directly  on 
the  myocardium,  an  increase  of  tlie  blood- 
pressure,  diminution  of  the  number  of  the 
cardiac  pulsations,  and  the  disappear- 
ance of  irregularities  of  the  pulse.  It 
also  favors  the  pulmonary  circulation 
and  the  respiration.  Isnel  (These  de 
I'aris.  •!l.^>). 

Slow  Heart  (Bradycardia,  or  Brachy- 
cardia) . 

Slowness  of  the  pulse  is  often  observed 
in  old  people  and  occasionally  during 
middle  age,  without  evidence  of  im- 
jiaired  liealth.  But  a  slow  pulse  does  not 
invariably  mean  that  the  case  is  also  one 
of  slow  heart,  since  every  other  beat  of 
the   latter  may   fail   to  be   transmitted 


peripherally,  and  thus  convey  a  wrong 
impression  as  to  the  rapidity  of  cardiac 
action. 

Symptoms. — A  bona-fide  case  of  slow 
heart — determined  by  auscultation — may 
give  rise  to  no  svibjective  symptom,  es- 
pecially when  permanent;  in  some  cases 
it  occurs  in  paroxysms.  In  such  patients 
vertigo  is  first  complained  of,  and  the 
sufferer  may  become  unconscious;  the 
enforced  recumbent  position  with  the 
head  on  a  level  with  the  body  usually 
enables  the  patient  to  quickly  return  to 
consciousness,  but,  on  attempting  to  rise, 
he  is  apt  to  resume  the  syncopal  state. 
Tinnitus,  muscre  volitantes,  and  marked 
prostration  are  complained  of  between 
the  attacks.  The  pulse  at  such  times 
may  become  extremely  slow:  below  ten, 
in  some  cases.  When  such  attacks  occur 
in  aged  individuals  death  may  occur,  es- 
pecially if  the  patient  is  allowed  to  as- 
sume even  the  sitting  position  suddenly. 
Such  cases  are  rare,  however. 

Etiology  and  Pathology. — Kiegel, 
who  has  carefully  studied  this  subject, 
states  that  the  pulse  may  be  greatly  low- 
ered during  the  puerperal  state  whether 
the  labor  be  premature  or  at  term  and 
during  prolonged  fasting.  This  he  terms 
physiological  brachycardia.  The  patho- 
logical variety  often  follows  the  acute 
fevers,  especially  pneumonia,  typhoid 
fever,  acute  rheumatism,  and  diphtheria; 
and  is  the  result  of  exhaustion  (Traube). 
It  may  also  be  caused  during  gastric  dis- 
orders, ulcer,  cancer,  or  even  chronic 
dyspepsia  (the  result,  probably,  of  in- 
sufTlcient  nutrition),  and  occasionally  as 
the  result  of  disorders  of  the  respiratory 
tract,  especially  emphysema.  It  is  not 
infrequently  met  with  in  connection  with 
fibroid  and  fatty  changes  in  the  heart, 
but  seldom  with  valvular  disease.  Ne- 
phritis; uraemia;  poisoning  by  lead,  to- 
bacco, alcohol,  coffee,  and  digitalis;  aniu- 


654 


VERATKUM  VIRIDE.     PHYSIOLOGICAL  ACTION.     POISOXIXG. 


mia,  chlorosis,  and  diabetes;  apoplexy, 
epilepsy,  cerebral  tumors,  affections  of 
the  medulla,  injuries  of  the  cervical  cord; 
general  paralysis,  mania,  and  melan- 
cholia; cutaneous  and  other  affections 
of  the  genital  tract,  sun-stroke,  and  ex- 
haustion from  any  cause,  may,  accord- 
ing to  Eiegel,  be  associated  with  slow 
pulse. 

Treatment.  —  The  recumbent  posi- 
tion, strictly  enforced,  is  of  the  greatest 
importance  until  the  heart  has  resumed 
its  normal  action.  Caffeine,  chloride  of 
ammonium,  strychnine,  and  atropine  are 
the  most  effective  remedies,  and  digitalis 
in  small  doses  may  be  given  as  a  cardiac 
stimulant.  Small  doses  of  whisky  or 
brandy — a  tablespoonful  of  brandy  or 
whisky  in  a  little  hot  water  repeated 
every  two  hours,  when  the  patient  can 
drink — is  a  very  effective  means.  Large 
doses  are  more  hurtful  than  beneficial. 

VENOMOUS  WOUNDS.    See  Wouxds 

AND  Stings,  Venomous. 

VERATRUM    VIEIDE.  — Yeratrum 

viride  (U.  S.  P.),  or  American  helle- 
bore consists  of  the  rhizome  and  roots 
of  Yeratrum  viride  (Indian  poke,  poke- 
root,  or  swamp-hellebore;  nat.  ord., 
Liliacece):  a  plant  indigenous  to  the 
United  States.  This  remedy  should 
not  be  confounded  with  phytolacca, 
which  yields  the  officinal  poke-berries 
and  poke-root.  Yeratrum  viride  con- 
tains a  number  of  principles,  the  chief 
of  which  are,  however,  jervine  and  vera- 
troidine,  which  are  so  closely  associated 
with  the  resin  as  to  be  separated  from  it 
with  great  difficulty. 

Preparations  and  Doses.  —  Yeratrum 
viride  (U.  S.  P.),  1  to  5  grains. 

Extractum  veratri  viridis  fluidum 
(U.  S.  P.),  1  to  5  minims. 

Tinctura  veratri  viridis  (IT.  S.  P.),  1 
to  5  minims. 


Physiological  Action.  —  Yeratrum  vi- 
ride is  a  powerful  spinal  and  arterial 
depressant,  exerting  little  or  no  direct 
influence  upon  the  cerebral  centres.  In 
full  therapeutic  doses  it  lowers  the  pulse- 
rate  both  by  a  direct  action  on  the  mus- 
cle (jervine)  and  by  stimulating  the  in- 
hibitory nerves  (veratroidine);  it  dimin- 
ishes the  force  of  the  heart-beat  by  a 
direct  influence  upon  the  cardiac  muscle 
(jervine),  and  produces  a  general  vaso- 
motor paralysis  (jervine)  more  or  less 
complete,  according  to  the  doses.  Under 
its  action  the  functional  activity  of  the 
skin  is  greatly  increased;  but,  as  this  is 
a  necessary  result  of  the  profound  arte- 
rial impression,  there  is  no  reason  for  be- 
lieving that  the  drug  has  any  specific 
influence  upon  the  perspiratory  glands. 
In  a  similar  manner  the  excretion  of  bile 
is  often  indirectly  increased  by  veratrura 
viride,  through  the  excessive  vomiting 
which  it  induces  (H.  C.  Wood).  The 
temperature  is  lowered  very  decidedly  by 
this  drug,  but  whether  directly  or  indi- 
rectly has  not  been  determined. 

Poisoning  by  Veratrum  Viride. — An 
overdose  of  this  drug  is  followed  by  a 
sensation  of  burning  and  pain  through- 
out the  alimentary  tract  and  an  in- 
ability to  swallow,  accompanied  with 
vomiting  and  diarrhoea;  palpitation; 
slow,  weak  pulse;  and  labored  respira- 
tions. The  pupils  are  generally  dilated. 
Convulsions  may  be  present.  Death  may 
occur  through  paralj'sis  of  the  respira- 
tory centres.  Overdoses  of  it  provoke 
vomiting  so  soon  and  so  certainly  that  it 
is  somewhat  doubtful  whether  a  robust 
adult  could  be  killed  by  a  single  dose  of 
any  of  its  official  preparations,  especially 
if  prompt  and  judicious  treatment  were 
afforded.  Alarming  symptoms  may,  how- 
ever, result  from  large  medicinal  doses 
repeated  at  short  intervals,  but  they  gen- 
erally yield  promptly  to  treatment. 
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Treatment  of  Poisoning  hy  Veratrum 
Viride. — In  cases  of  poisoning  by  vera- 
trum Tiride  Wood  states  that  "vomiting 
should  be  assisted  by  copious  draughts 
of  warm  water  until  the  stomach  is  well 
washed  out  (lavage  by  means  of  stomach- 
siphon  may  be  used).  The  patient 
should  then  be  made  to  lie  flat  upon  his 
back,  with  the  head  lower  than  the  feet, 
and  all  efforts  at  vomiting  should  be  re- 
strained. If  they  cannot  be  checked,  and 
if  the  prostration  be  severe,  on  no  ac- 
count should  the  patient  be  allowed  to 
rise  up,  but  must  be  made  to  vomit  into 
a  towel.  A  full  dose  of  laudanum  should 
be  given  by  the  rectum,  and  brandy  or 
whisky  be  administered  by  the  mouth. 
If  the  stomach  refuses  alcohol  in  any 
shape,  the  rectum  should  be  made  use 
of.  Ammonia  may  be  employed  as  an 
adjuvant  to  alcohol,  and  in  extreme  cases 
may  be  injected  into  a  vein.  Amyl-ni- 
trite  inhalations  are  said  to  have  been  of 
service.  E.xternal  heat  is  important,  and 
mild  flagellations,  rubbing  with  coarse 
towels,  sinapisms,  etc.,  may  be  used  to 
keep  up  external  capillary  circulation." 

Atropine,  alcohol,  opium,  cofFee,  hypo- 
dermics of  ether  and  of  strychnine,  car- 
diac and  respiratory  stimulants,  extreme 
heat,  and  the  head  placed  low  are  sug- 
gested by  others. 

Therapeutics. — The  chief  use  of  vera- 
trum is  as  a  circulatory  sedative  in  acute, 
sthenic,  or  dynamic  inflammations.  In 
pneumonia,  pleurisy,  acute  hepatitis, 
peritonitis,  and  cerebritis  it  is  valuable  as 


long  as  congestion  alone  is  present;  later 
it  is  not  only  useless,  but  harmful.  In 
peritonitis  aconite  is  preferred  to  vera- 
trum viride  on  account  of  the  tendency 
of  the  latter  drug  to  provoke  vomiting, 
which  is  harmful.  This  objection  ob- 
tains to  veratrum  viride  in  cerebritis. 

In  puerperal  fever  it  has  been  highly 
recommended,  but  must  be  used  with 
care.  In  puerperal  eclampsia  large  doses 
(20  to  30  drops)  have  been  advised;  it 
acts  chiefly  by  its  depressant  action  on 
the  motor  tracts  of  the  spinal  cord. 

In  excessive  cardiac  hypertrophy  and 
in  the  irritable  heart  of  strong,  healthy 
men  veratrum  viride  is  of  value. 

In  aneurism  where  the  disturbance  of 
circulation  is  great  and  arterial  pressure 
is  high,  the  drug  may  be  used  with  great 
care  to  diminish  the  arterial  pressure  and 
to  prevent  rupture  of  the  diseased  vessel. 

Veratrum  viride  is  contra-indicated  in 
all  conditions  of  depression  or  exhaus- 
tion, and,  if  vomiting  be  feared,  must 
not  be  given  in  peritonitis  or  gastritis, 
as  it  may  cause  emesis. 

In  acute  inflammation  1  drop  of  the 
tincture  may  be  given,  every  half-hour 
or  hour,  to  a  healthy  adult.  In  the 
course  of  two  or  three  hours  or  less  the 
skin  becomes  moist  or  relaxed,  the  pulse 
slower  and  softer,  and  slight  nausea  may 
be  present.  These  symptoms  show  that 
the  drug  is  exerting  its  influence,  and  it 
should  be  withdrawn. 

VESICAL  CALCULUS.  See  Urinary 
System,  Surgical  Diseases  of. 


w 


WOUNDS  AND  STINGS,  VENOMOUS. 
Insect-bites  and  stings. 
Those  may  be  divided  into  three  gen- 
eral classes.    In  the  first  may  be  included 


the  minute  bites  and  stings  of  the  smaller 
insects, — the  flea,  the  mosquito,  the  bed- 
bug, etc., — in  which  the  lesions  are  purely 
local  and  of  slight  importance;    in  the 
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second  may  be  placed  the  stings  of  bees, 
hornets,  wasps,  etc.,  in  which  there  is  con- 
siderable local  pain  and  sometimes  con- 
stitutional manifestations;  while  in  the 
third  may  be  included  the  stings  or  bites 
of  scorpions,  centipedes,  venomous  spi- 
ders (the  tarantula,  for  instance),  etc.,  in 
which  severe  local  and  general  disturb- 
ances may  ensue.  The  more  important 
of  these  are  separately  considered  below. 

Treatment  of  Bites  and  Stings  in  Gen- 
eral.— While  special  measures  are  indi- 
cated in  some  instances,  a  general  founda- 
tion for  the  remedies  to  be  used  lies  in  the 
fact  that  the  poison  introduced  into  a 
xi'ound  hy  any  insect  is  strongly  acid  in 
nature,  and  that  the  local  effect  is  pri- 
marily one  tending  to  producing  coagula- 
tion and  agglutination  of  the  corpuscular 
elements  of  the  blood.  Hence  the  well- 
known  value  of  ammonia  in  such  cases 
whether  applied  in  weak  solution  over  the 
skin,  or  in  strong  solution  or  pure  into 
a  wound.  Permanganate  of  potassium 
in  1-  to  5-per-cent.  solution  is  also  efEect- 
ive  for  the  same  reason.  The  properties 
of  common  salt  in  saturated  solution  are 
well  known  to  every  housewife.  Com- 
mon clay  or  clean  mud  applied  over  a 
wound  are  favorites  among  wayfarers. 

According  to  Ottinger  (Sem.  Med.,  p. 
250,  '96),  the  best  treatment  for  the  bites 
of  venomous  insects,  of  whatever  family, 
consists  in  covering  the  part  pricked  with 
a  thick  coating  of  a  mixture  of  equal 
parts  of  ichthyol  and  lanolin,  or,  even 
better,  pure  ichthyol.  In  case  the  insect- 
bite  has  already  determined  the  tumefac- 
tion of  the  member,  the  latter  is  painted 
over  its  entire  length  with  pure  ichthyol 
and  covered  with  a  sheet  of  gutta-percha, 
on  which  ice  is  then  applied. 

For  travelers,  soldiers,  etc.,  carbolic 
acid  is  an  excellent  preventive  agent,  not 
only  against  the  mosquito,  but  also  one 
tending  to  keep  off  the  numerous  other 


pests — ticks,  fleas,  lice,  horse-flies,  etc. — 
with  which  practically  all  countries  are 
infested.  The  use  of  a  strong  carbolic- 
acid  soap  for  washing  purposes  suffices 
when  insects  are  not  numerous;  in 
malarial  regions,  however,  especially 
when  mosquitoes  are  numerous,  the  pro- 
tection must  be  increased  in  proportion. 
This  can  be  easily  done  by  dipping  the 
hands,  after  the  ablutions  are  over,  into 
a  bucketful  of  water  containing  an  ounce 
of  carbolic  acid,  and  passing  them,  while 
wet,  over  the  face,  neck,  and  ears, — any 
portion  of  the  body  that  may  be  exposed. 
If  the  parts  thus  moistened  are  not  wiped 
the  water  will  evaporate,  leaving  a  thin 
film  of  carbolic  acid  over  the  skin,  which 
thoroughly  protects  it  until  completely 
washed  off  by  the  perspiration.  If  re- 
sorted to  before  retiring,  the  protection 
usually  lasts  during  the  sleeping-hours. 
When  carbolic  acid  is  not  available  an 
emulsion  of  common  kerosene  or  petro- 
leum is  an  excellent  substitute. 

A  handful  of  laurel-leaves  boiled  in  a 
pint  of  lard  makes  an  ointment  which, 
applied  over  the  hands  and  face  in 
insect-infected  districts,  affords  efficient 
protection. 

Mosquito.  —  The  blood-sucking  mos- 
quito (Culex  anxifer)  is  to  be  found  al- 
most every^vhere,  but  exhibits  the  ex- 
tremes of  virulence  on  the  shores  of  the 
Arctic  Ocean  and  in  the  tropics.  The 
female  is  the  offender,  and,  after  sucking 
a  portion  of  her  victim's  blood,  replaces 
it  with  the  poison  that  leads  to  the 
familiar  itching,  swelling,  and,  some- 
times, to  more  violent  inflammation. 

Besides  the  power  of  transferring  the 
germ  thought  to  be  capable  of  giving  rise 
to  the  Plasmodium  malarice,  the  mos- 
quito is  also  a  medium  for  transference 
to  human  beings  of  the  Filaria  san- 
guinis. Yellow  fever  has  also  been  in- 
cluded by  some  observers  in  the  list  of 
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affections  which  the  mosquito  ma}'  con- 
vey by  its  bite. 

Teeatmext.  —  Besides  the  measures 
indicated  above,  aqua  ammonia,  which 
reduces  the  suffering  if  applied  with  a 
little  rag  and  left  in  situ  a  few  moments, 
often  proves  useful.  Menthol  sometimes 
affords  considerable  relief,  the  crystalline 
solid  or  camphoraceous  substance  being 
rubbed  over  the  surface. 

To  prevent  the  development  of  mos- 
quitoes in  pools,  permanganate  of  potas- 
sium has  been  recommended.  Two  and 
one-half  hours  are  required  for  a  mos- 
quito to  develop  from  its  first  stage  to 
its  active  and  venomous  maturity.  The 
insect  in  all  its  phases  may  be  instantly 
killed  by  contact  with  minute  quantities 
of  permanganate  of  potassium.  One  part 
of  this  substance  in  fifteen  hundred  of 
solution  distributed  in  mosquito  marshes 
will  render  the  development  of  larvas  im- 
possible; a  handful  of  permanganate  will 
oxidize  a  ten-acre  swamp,  kill  its  em- 
bryo insects,  and  keep  it  free  from  or- 
ganic matter  for  thirty  days.  An  et!i- 
cacious  method  is  to  scatter  a  few  crystals 
widely  apart.  A  single  pinch  of  potas- 
sium permanganate  has  killed  all  the 
germs  in  a  thousand-gallon  tank. 

In  foul,  mosquito-breeding  pools,  the 
water  of  which  cannot  be  used,  the  mos- 
quitoes infesting  it,  their  larvae,  and 
nymphffi  can  be  easily  overcome  by  pour- 
ing into  each  sheet  of  water  a  quantity 
ranging  from  a  few  ounces  to  a  pint  of 
petroleum. 

Bee-,  Wasp-,  and  Hornet-  Stings. — The 
eting  of  a  bee  is  barbed  at  the  end,  and 
is,  consequently,  always  left  in  the 
wound;  that  of  a  wasp  is  pointed  only, 
so  that  they  can  sting  more  than  once. 
Swelling  comes  on  very  rapidly  and 
spreads  very  quickly.  The  hornet's  sting 
is  the  most  severe,  and  the  bee's  the  least. 
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The  wasp,  an  insect  allied  to  the  hornet, 
is  capable  of  stinging  severely  also. 

The  pain  of  the  stings  of  venomous  in- 
sects like  the  bee  depends  less  upon  the 
introduction  of  the  sting  into  the  part 
than  upon  that  of  the  venomous  fluid. 
Experiments  tend  to  prove  that  when  the 
little  poison-bag,  situated  at  the  base  of 
the  sting,  has  been  cut  off,  a  wound  with 
the  sting  produces  no  jjain.  The  poison 
flows  from  the  vesicle  through  the  sting 
at  the  instant  when  this  passes  into  the 
flesh. 

Several  stings  may  cause  serious  con- 
stitutional disturbance.  Under  such 
circumstances  a  stimulant  will  be  first 
required,  after  which  the  sting  or  stings 
should  be  removed  with  a  fine-pointed 
forceps,  or,  if  they  are  too  deep  to  be 
laid  hold  of,  the  hollow  tube  of  a  small 
key  may  be  placed  over  the  injured  part, 
so  that  the  puncture  shall  be  in  the 
middle,  and  by  pressing  it  firmly  down 
the  skin  be  caused  to  rise  in  the 
hollow,  when  the  sting  will  probably 
start  out,  or  a  watery  fluid  will  escape, 
carrying  with  it  some  of  the  venom.  If 
a  lens  is  at  hand,  it  will  be  well  to  ex- 
amine each  wound,  when  perhaps  the 
sting  may  be  seen,  and  it  may  be  ex- 
tracted with  the  forceps. 

In  the  treatment  of  bee-sting  ipecac- 
uanha powder  made  into  a  paste  and 
smeared  over  the  parts  afl'ected  prevents, 
to  a  large  extent,  the  swelling  and  pain. 
George  King  (Indian  Med.  Gaz.;  Pract., 
July,  '96). 

The  immunity  of  bee-keepers  from  the 
effects  of  bee-poison  studied.  One  hun- 
dred and  twenty-four  beekeepers  were 
immune,  0  of  them  being  naturally  so 
to  tlie  sting  of  bees;  2G  could  not  ac- 
quire immunity.  The  number  of  bee- 
stings to  produce  immunity  varied  con- 
siderably, sometimes  30  being  sufficient, 
but  in  many  cases  as  many  as  100  were 
necessan,'.  The  most  favorite  means  of 
dealing  with  boc-stings  is  spirit  of  am- 
nmnia.  A  5-per-eent.  solution  of  jier- 
manganate  of  potash  will  counteract  the 
poison,  and  an  injection  of  a  2-  to  5-per- 
cent, solution  is  recommended.  I^angcr 
(Scalpel,  May,  '98). 
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Wood-tick  (Ixodes).  —  Blood-sucking 
ticks  of  various  kinds  are  common  in 
most  countries.  In  the  tropics  the  so- 
called  C'arapata  is  that  most  frequently 
met  with.  They  bury  the  whole  head  in 
the  flesh,  and  distend  their  bodies  with 
blood  ere  they  are  discovered,  and  any 
ordinary  attempt  at  removal  only  de- 
taches the  latter,  leaving  the  head  be- 
hind to  create  trouble. 

The  head  should  be  removed  with 
needle  or  knife,  and  the  wound  subse- 
quently dressed  antiseptically.  Turpen- 
tine applied  to  the  rear  end  of  the  insect 
sometimes  causes  it  to  loosen  its  hold. 
Any  essential  oil,  or  a  drop  of  chloroform 
injected  with  an  hypodermic  syringe, 
frequently  brings  about  the  same  result. 

Jigger.  —  An  insect  that  closely  re- 
sembles the  common  flea,  and  that  in 
Cuba  and  Porto  Eico  demands  to  be 
specially  giiarded  against,  is  the  nigua, 
chigo,  or  jigger  {Pulex  penetrans).  It 
is  the  female  only  that  is  annoying,  and 
she  is  especially  apt  to  work  her  way 
beneath  the  skin  at  the  ankles,  or  pref- 
erably at  some  part  of  the  foot,  most 
often  between  the  toe-nail  and  the  flesh, 
but  sometimes  between  the  toes.  Hav- 
ing buried  herself,  an  intolerable  itching 
results,  which,  at  first  is  rather  agreeable 
than  otherwise,  but  after  a  few  hours 
merges  into  most  violent  pain.  At  the 
same  time  a  small,  white,  bladder-like 
tumor  about  the  size  of  a  pea,  with  a  dark 
spot  in  the  centre,  develops  under  the 
skin. 

The  tumor  is  the  rapidly-growing  nest, 
developed  from  the  posterior  portion  of 
the  body  of  the  chigo,  and  the  black  spot 
is  the  anterior  portion  of  the  little  pest. 

Teeatment. — To  rid  the  part  of  the 
incumbrance,  Mexican  guides  apply  a 
lighted  cigarette  to  the  spot,  the  heat  of 
which  penetrates  sufficiently  to  destroy 
the  insect.     But  a  somewhat  more  del- 


icate operation  is  performed  by  negro 
women;  with  a  fine  needle  they  remove 
the  skin  from  the  little  ball  or  nest  pre- 
cisely as  one  would  peel  an  orange,  and 
then  making  pressure  with  {he  thumbs, 
succeed  in  squeezing  out  the  sac  of  eggs; 
the  cavity  is  then  filled  with  snuff  or  to- 
bacco to  guard  against  the  possibility  of 
development  of  any  eggs  that  may  acci- 
dentally have  escaped  from  the  sac  and 
have  been  left  behind.  The  unaccli- 
mated  persons  and  all  newcomers  are 
especially  subject  to  the  attacks  of  the 
chigo.  Excruciating,  violent  inflamma- 
tion and  even  gangrene  have  resulted 
from  neglected  chigo-sores. 

Sand-fly.  —  The  minute  sand-fly  is 
more  venomous  than  either  the  gnat  or 
mosquito.  It  is  most  abundant  near  the 
water,  but,  vmlike  the  latter,  it  does  not 
haunt  marshy  districts  and  damp  herb- 
age, but  rather  sandy  and  ridgy  ground. 
The  remedial  and  preventive  measures 
recommended  in  the  case  of  mosquitoes 
are  also  useful  here. 

Vivigagua. — This  is  a  species  of  ant 
that  lives  in  considerable  colonies  in  the 
West  Indies,  chiefly  in  and  about  the 
sugar-cane  fields.  It  bites  with  exceed- 
ing fierceness,  jjroducing  the  impression 
that  one  has  been  pierced  by  a  red-hot 
needle.  Unfortunately  there  is  no  pro- 
tection to  be  had  from  its  onslaughts  ex- 
cept carefully  burning  over  the  ground 
before  camping  or  using  a  liberal  sprink- 
ling of  insect-powder,  or  of  poke-root 
and  borax  mixed. 

Diablito  Colorado. — This  is  an  exceed- 
ingly-minute insect  which  lives  in  the 
gi'ass  and  on  shrubs  in  tropical  regions. 
It  is  so  minute  that  its  presence  can 
hardly  be  detected  with  the  naked  eye. 
It  has  several  names  according  to  local- 
ity, though  diablito  Colorado  (little  red 
devil)  is  the  prevailing  one.  Because  of 
its  bright-scarlet  hue,  the  French   col- 
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onists  term  it  hcic  rouge.  It  abounds 
during  the  rainj'  season,  and  its  bite 
causes  intolerable  itching,  which,  as 
Schomburg  expressed  it,  "by  day  drives 
the  perspiration  from  every  pore,  and  at 
night  makes  one's  hammock  resemble  the 
gridiron  on  which  St.  Lawrence  was 
roasted."  Nevertheless  the  bites  must 
not  on  any  account  be  scratched,  since 
if  the  skin  is  once  broken  or  abraded  a 
most  ugly  sore  is  apt  to  result  that  will 
be  very  difficult  to  heal. 

Scorpion.  ■ —  Scorpions  are  peculiar  to 
the  tropics  and  subtropics.  They  for  the 
most  part  hide  under  stones,  fallen  tree- 
trunks,  in  the  roof,  thatch,  and  dark 
corners  of  deserted  huts,  and  obscure 
parts  of  inhabited  dwellings;  they  often 
take  possession,  over  night,  of  one's  boots, 
stockings,  or  trousers.  Their  weapon  is 
in  the  tail,  and  it  is  used  by  bringing  the 
latter  forward  over  the  back  and  head; 
but  the  creature  first  endeavors  to  lay 
hold  of  the  object  it  desires  to  sting  with 
it  claws,  or  lobster-like  pincers.  The 
stings  of  scorpions  very  rarely  prove  fatal 
except  in  young  cliildren.  They  are  not 
dangerous  to  persons  in  good  health, 
though  considerable  inflammation  and 
swelling  may  be  produced,  and  even  per- 
sist for  a  couple  of  da3's,  along  with 
slight  fever;  it  is  only  in  rare  instances 
these  symptoms  present  any  marked  de- 
gree of  severity.  The  American  varieties 
of  scorpion  are  much  less  virulent  than 
tlieir  European,  African,  and  Asiatic 
brethren. 

The  ATM  EXT.  —  Scorpion-stings  are 
easily  relieved  by  camphor,  rum,  lemon- 
juice,  or  solution  of  carbolic  acid. 

Centipede. — A  centipede's  bite  is  about 
as  venomous  as  the  sting  of  the  scorpion, 
and  may  prove  serious  in  children  and 
persons  weakened  by  excessive  fatigue, 
disease,  and  the  inordinate  use  of  alco- 
liol.    Like  tlie  scorpion,  it  is  apt  to  pene- 


trate into  crevices  and  other  dark  places, 
and  it  occasionally  ensconces  itself  into 
the  depths  of  a  boot  or  shoe.  Hence  the 
advisability  of  always  shaking  out  foot- 
wear before  putting  it  on  in  tropical 
countries.  The  venomous  species  may  be 
recognized  by  the  fact  that  its  legs  are 
quite  short,  and  that  each  segment  of 
the  body  bears  a  single  pair  of  legs.  The 
body  is  usually  flattened  and  brownish 
yellow,  and  the  antennae  are  long  and 
many-jointed.  The  so-called  "centipede" 
with  long  legs  met  with  in  iSTorthern  cli- 
mates is  not  the  true  centipede. 

Teeatmext. — The  treatment  of  centi- 
pede-bites is  the  same  as  that  of  the  sting 
of  the  scorpion. 

Spiders. — Li  the  Xorth  spiders  have  a 
worse  reputation  than  they  merit,  the 
bites  ascribed  to  them  being  inflicted  by 
other  insects.  In  Southern  California, 
which  is  a  semitropical  region,  so-called 
spider-bites  are  ascribable  to  the  pirate- 
bug  {Rhasahits  biguttalus),  according  to 
A.  Davidson  (Ther.  Gaz.,  Feb.,  '97). 

In  the  tropics  the  majority  of  spiders 
ari  not  to  be  classed  as  poisonous,  but 
tlieir  bites  seem  especially  prone  to  pro- 
voke ulcerations  that  are  healed  only  with 
the  greatest  difficulty.  The  ground  and 
trap-door  spiders  grow  to  great  size — 
often  the  body  alone  is  2  or  2  ^/^  inches 
in  length.  They  are  hairy,  most  repul- 
sive creatures,  living  in  wells  or  tubes 
excavated  in  the  soil,  with  a  trap-door 
stop  which  is  closed  when  the  tenant  is 
at  home.  The  common  trap-door  spider 
is  generally  known  as  "tarantula"  in 
Jamaica  and  Cuba,  because  of  its  close 
resemblance  (but  generally  is  of  smaller 
size)  to  the  true  tarantula,  whicli  is  also 
found,  but  more  sparingly.  Both  inflict 
wounds,  when  opportunity  offers,  but 
those  wounds  arc  not  of  the  Iiighly  poi- 
sonous and  dangerous  nature  generally 
imajiined. 
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Teeatmekt. — Any  of  the  preparations 
recommended  for  mosqnito-bites  are  also 
useful  in  spider-bites.  In  severe  cases 
the  local  injection  of  a  5-per-cent. 
solution  of  permanganate  of  potassium 
may  prove  advantageous,  the  patient's 
strength  being  simultaneously  sustained 
by  means  of  strychnine  and,  if  need  be, 
stimulants.  Strong  coffee  enjoys  great 
confidence  in  this  particular. 

Horse-fly. — The  so-called  "horse-flies," 
or  deer-flies,  occasionally  attack  man,  and 
torture  all  four-footed  creatures  in  the 
tropics.  All  are  blood-suckers,  and  often 
deposit  their  larvae  along  the  spine,  where 
the  skin  is  thinnest,  of  horses,  mules,  etc.; 
one  species  deposits  its  eggs  in  the  nose 
of  these  creatures.  The  bites  are  painful 
and  persistent.  Acute  inflammation  fol- 
lowed by  general  toxaemia  has  been  ob- 
served after  these  bites  in  individuals 
previously  weakened  by  disease  or  such 
excessive  fatigue  as  soldiers  are  exposed 
to  during  campaigns.  It  usually  attacks 
the  back  of  the  neck. 

The  laurel-leaf  ointment  and  the  car- 
bolic-acid solution  referred  to  under 
Treatment  of  Bites  and  Stings  in 
General  are  excellent  preventives  for 
man  and  beast,  while  the  general  meas- 
ures given  are  also  applicable  for  the 
ireatment  of  bites. 

land-leech. — The  Philippine  Islands 
are  infested  with  a  blood-thirsty  land- 
leech,  most  tormenting,  but  not  danger- 
ous, whose  attacks  in  certain  districts 
are  not  to  be  avoided  except  by  the  use 
of  stout,  tight-fitting,  canvas  leggings. 
In  those  of  robust  health  leech-bites 
amount  to  little  beyond  mere  annoyance, 
the  difficulty  sometimes  encountered  in 
stopping  the  bleeding,  slight  inflamma- 
tion, and  itching.  But  in  those  of  de- 
graded habits  or  in  poor  health,  the 
punctures,  if  rubbed   or  scratched,   are 


liable  to  degenerate  into  ulcers  that  may 
lead  to  loss  of  limb  or  life. 

Snake-bites. — There  are  over  twenty- 
five  species  of  poisonous  snakes  in  the 
United  States,  the  most  common  of 
which  are  the  rattlesnake,  the  common 
viper,  the  copperhead,  and  the  moccasin. 
In  Northern  climates,  however,  their 
activity  is  less  marked  than  in  tropical 
regions,  and  the  bites  are  comparatively 
few.  Cuba,  Porto  Rico,  and  the  Philip- 
pines also  possess  a  number  of  varieties, 
the  most  virulent,  according  to  Stock- 
well,  being  the  boaquira,  or  juba,  in  Cuba 
and  Porto  Eico,  and  two  venomous  boas 
and  a  variety  of  viper  in  the  Philippines. 
The  former  is  described  by  this  author  as 
not  more  than  four  or  five  feet  long,  and 
practically,  if  not  specifically,  identical 
with  the  rattlesnake  of  Florida.  It  can 
generally  be  recognized  by  its  mode  of 
coiling  when  about  to  assume  the  of- 
fensive, and  the  warning  it  always  gives 
before  striking. 

Howard  A.  Kelly  (Johns  Hopkins  Hos- 
pital Bulletin,  Dec,  '99)  recently  lect- 
ured upon  these  reptiles  and  gave  the 
following  general  distinguishing  feat- 
ures:— 

The  poisonous  snal'es  of  this  country 
belong  (excepting  the  little  harlequin 
snake)  to  the  group  of  pit-vipers.  The 
"pit"  found  in  all  consists  of  a  depression 
over  the  lip  between  the  eye  and  the 
nostril.  The  head  of  pit-vipers  is  tri- 
angular, with  massive  muscular  develop- 
ment of  the  jaw.  Venomous  snakes  are 
thicker  in  proportion  to  their  length, 
and  their  surface  appears  rough.  The 
pupil  is  elliptical  instead  of  round. 

The  harmless  snakes,  on  the  contrary, 
are  usually  slender  and  smooth.  The 
head  is  elongated  and  oval  or  round. 
The  pupil  is  round.  Among  these  are 
many  kinds  thought  venomous,  the 
"'orange-bellied  moccasin,"  for  instance. 
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Figs.  1  and  2. — Cupiieiitead:  common  pit-viper.  See  pit  just  behind  nostril;  oval  pupil. 
Color:  light  chocolate  or  lustrous  copper,  with  dark,  alternating  patches:  belly  yellowish. 
Rarely  longer  than  three  feet.  Vicious,  but  quantity  of  venom  available  less  than  that  of 
rattlesnake.     {Ilounrd  A.  Kelly.  Johns  Hopkins  Hospital  Bulletin.) 
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Figs.  3  and  4. — Trur  miicrnxin.  See  pit  in  front  of  the  cyo  in  Fig.  4  and  oval  ]iiipil.  Dark- 
prpcnish  brown,  sometimes  almost  black,  with  slightly  darker  bars.  liroad  in  proportion  to 
length:  triangular  head;  thick  jaw.  But  one  recorded  fatality.  (Utncard  A.  KeUll,  Johns 
Hopkins  Hospital  Bulletin.) 
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which  is  confused  with  the  true  moc- 
casin and  needlessly  killed.  Many  of  the 
harmless  are  useful  through  the  fact  that 
they  destroy  field-vermin,  while  others, 
£uch  as  the  black-snake,  destroy  venom- 
ous reptiles.  (Howard  A.  Kelly,  Johns 
Hopkins  Hospital  Bulletin.) 

The  claim  that  venomous  serpents  can 
nlways  be  detected  by  their  broad,  flat, 
lanceolate  heads  is  not  to  be  depended 
upon,  according  to  Stockwell;  but  this 
author  also  lays  stress  upon  the  pit  be- 
hind the  nostrils  and  the  elongated  ver- 
tical pupil  observed  in  other  nocturnal 
creatures.     He  states  that  no  venomous 


Fig.  5. — J'uttlesiHike,  distinguished  by  cau- 
dal "rattle."  Note  pit  below  and  behind  nos- 
tril and  oval  pupil.  Diamond-sliape  or  banded 
markings,  which  are  sometimes  obscured  by 
general  dark  color.  Background  mottled  bull' 
or  greenish  yellow.  Head  massive  and  tri- 
angular. (Howard  A.  Eelly,  Johns  Hopkins 
Hospital  Bulletin.) 

serpent  will  ever  be  found  in  or  on  a 
tree;  while  most  have  clubbed,  instead 
of  slender,  tails.  Eattlesnakes  prefer,  as 
a  rule,  the  more  elevated  and  stony  dis- 
tricts. AVhen  other  evidence  is  lacking 
as  to  the  character  of  the  reptile,  it  may 
be  pinned  to  the  ground  by  means  of  a 
short-forked  stick  pressed  upon  the  nock 
immediately  behind  the  head,  when  the 


mouth  can  be  pried  open  and  examined 
for  poison-fangs;  commonly,  under  such 
circimistances,  the  fangs  will  be  seen 
hanging  perpendicularly  from  either  side 
of  the  forepart  of  the  upper  jaw,  or  they 
may  be  directed  forward  in  a  horizontal 
plane,  just  projecting  beneath  the  upper 
lip — the  position  for  wounding  or  strik- 
ing; besides,  if  the  creature  is  enraged, 
minute  drops  mixed  of  venom  and  saliva 
will  be  seen  exuding  and  dripping  from 
the  fangs.  If  the  serpent  is  quiescent, 
these  fangs  are  retracted  imtil  they  lie 
horizontally  along  the  upper  jaw  with 
tlieir  points  looking  backward. 

Though  rattlesnakes  are  dangerous, 
more  so  in  warm  than  in  more  temperate 
regions,  the  wounds  they  inflict  are  not 
so  universally  fatal  as  popular  prejudice 
would  lead  people  to  beHeve.  This  is 
dependent  on  two  causes,  viz. :  season  and 
habits  of  life.  Their  maximum  virulence 
is  developed  during  the  hot  season,  or 
the  period  of  reproduction.  But  venom- 
ous snakes,  with  few  exceptions,  are 
sluggish,  and  the  poison  they  possess  is 
given  them  as  a  means  of  securing  prey; 
this  poison,  consequently,  is  a  powerful 
paralyzant,  and  the  creatitre  bitten  can- 
not get  far  away  from  his  would-be  de- 
vourer.  Once  a  creature  is  bitten,  the 
major  portion  of  the  poison  contained  in 
the  sacs  at  the  base  of  the  fangs  is  used 
up,  and  it  requires  hours  to  reproduce  it 
in  any  quantity.  The  second  use  of  the 
fangs,  consequently,  does  not  develop  the 
virulence  that  obtains  to  the  first;  and 
the  third  is  still  less  venomous  and  per- 
haps not  at  all  so,  the  fluid  exuded  by 
the  fangs  being  merely  a  secretion  anal- 
ogous to  that  developed  in  the  salivary 
glands  of  man.  Even  after  the  fangs  are 
removed  the  creature  sometimes  develops 
a  new  pair  with  surprising  rapidity,  the 
only  safeguard  being  to  destroy  the  bulb 
at  the  root  of  each  of  these  tiny  weapons. 
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Fig.  6. — Harmless  black-snake,  or  ch-ain^snake:  an  enemy  of  venomous  snakes  and  vermin. 
Note  round  pupil,  absence  of  pit,  and  rounded  head.  {Howard  A.  Kelly,  Johns  Hopkins  Hos- 
pital Bulletin.) 
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Figs.  7  and  S. — Common  n-alcrstutkc,  erroneously  termed  "water-moeeasin."  Note  round 
pupil,  alwenre  of  pit,  and  narrow  head.  Perfectly  harmless.  (Howard  A.  Kelly,  Johns  Hopkins 
Hospital  Bulletin.) 
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The  vipers  of  the  far  East  are  more 
abundantly  supplied  with  venom  than 
the  rattlesnakes,  and  it  is  more  virulent 
and  more  quickly  renewed. 

Two  venomous  reptiles,  beside  a  form 
of  boa,  inhabit  the  Philippines — one  of 
the  former,  fortunatelj',  somewhat  rare. 
This  latter  frequently  attains  a  length  of 
nine  or  ten  feet,  and,  unlike  poisonous 
reptiles  as  a  class, — there  are  but  three 
or  four  exceptions, — is  apt  to  take  the 
offensive  and  attack  man.     One  sliould 


its  presence,  before  donning  the  same  in 
the  morning.  This  viper  may  be  recog- 
nized by  its  club-shaped,  or  obtusely- 
pointed,  tail. 

Symptoms. — The  symptoms  following 
snake-bite  are  similar,  whatever  be  the 
kind  of  offending  reptile,  but  they  vary 
in  intensity  according  to  the  quantity  of 
venom  injected  and  the  kind  of  serpent. 
But  slight  pain  is  at  first  experienced; 
this  gradually  increases,  however,  until 
it   becomes   severe.      The    tissues    sur- 


Figs.  9  and  10. — Piiffiiuj  adder.  Harmless;  destroys  field-vermin.  Gentle  and  easily  tamed. 
When  frightened,  it  swells  its  head  and  hisses  loudly.  Note  round  pupil  and  absence  of  pit. 
[Howard  A.  KeUi/,  Johns  Hopkins  Hospital  Bulletin.) 


never  flee  from  it,  since  then  his  fate  is 
sealed,  but,  facing  the  reptile,  attack  it 
with  a  stick  or  club,  and,  fortunately, 
it  is  easily  dispatched  by  a  slight  blow  on 
the  neck.  The  other  venomous  reptile  is 
a  small  viper,  allied  to  the  Tic  palunga 
(or  Eussels  viper)  of  India,  Ceylon,  Su- 
matra, Java,  the  Malay  Peninsula,  etc. 
It  is,  for  the  most  part,  nocturnal  in 
habit,  and  during  the  day  lies  coiled  up 
in  some  nook  beneath  thick  herbage.  It 
is  well  to  examine  boots  and  clothinsr  for 


rounding  the  wound  become  infiltrated, 
swelled,  and  ecchymotic,  and  in  some 
cases  gangrene  follows.  The  influence 
of  the  poison  on  the  centres  now  appears, 
the  respiration  becoming  labored,  and 
cardiac  action  abnormal:  i.e.,  weak  and 
irregular.  Cold  sweats,  faintness,  nau- 
sea, and  vomiting  simultaneously  appear, 
and  the  patient  may  sink  in  a  few  hours 
from  cardiac  paralysis.  When  the  case 
passes  safely  through  the  first  thirty-six 
or  forty-eight  hours,  the  destructive  in- 
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fluence  of  the  Yenom  upon  the  proto- 
plasm of  the  blood-corpuscles  and  tissues 
manifests  itself  by  more  or  less  violent 
mental  symptoms  or  exhaustion  and 
coma.  In  many  cases,  however,  when 
the  patient  is  otherwise  strong,  he  slowly 
recovers.  Individuals  weakened  by  dis- 
ease, overwork,  or  insufficient  food; 
children,  and  weak  women  are  those  in 
which  the  prognosis  is  unfavorable. 

Treatment.  —  The  first  step  in  the 
treatment  of  serpent-bites  is  to  apply  a 
ligature — a  tightly-tied  and  twisted  cord 
or  handkerchief — about  the  bitten  limb 
and  above  the  wound.  As  the  poison  ex- 
erts its  chief  effect  upon  the  brain  and 
nervous  centres,  as  evidenced  by  drowsi- 
ness, stupor,  and  failure  of  heart  and 
respiration,  every  effort  should  be  made 
to  combat  the  two  former  and  sustain  the 
two  latter,  which  is  best  done  by  violent 
exercise,  ph3'sically  enforced  if  necessary. 
Suction  has  often  been  resorted  to;  it 
affords  no  danger  to  the  person  practic- 
ing, unless  the  lips  be  cracked  or  the 
mucous  membrane  of  the  mouth  be 
abraded  in  some  way.  This  being  done, 
the  part  bitten  should  be  excised,  using 
a  penknife  if  nothing  else  be  at  hand; 
two  crescentic  incisions  meeting  at  the 
ends  and  bottom  should  be  made,  and  the 
part  allowed  to  bleed  freely.  When  the 
skin  of  the  bitten  part  can  be  raised  be- 
tween the  fingers,  it  may  be  pinched  up 
and  cut  out  with  scissors  If  the  bite  is 
found  to  be  deeper  than  the  skin,  a  small 
piece  of  the  deeper  tissues  may  also  be 
removed.  Cauterization  with  a  hot  iron 
is  also  advised,  but  it  is  quite  as  painful 
and  less  reliable  a  means.  It  may  be 
useful,  however,  if  excising  instruments, 
a  scalpel  or  knife,  are  not  at  hand  and 
after  suction.  A  piece  of  thick  wire,  a 
darning  needle,  etc.,  may  be  heated  red- 
hot  in  the  flame  of  a  lamp,  candle,  or  of 
a  bundle  of  matches  constantly  fed  by 


new  ones  and  its  tip  is  quickly  inserted 
into  the  wound  until  every  part  of  it  is 
well  burned.  This  should  only  be  con- 
sidered as  a  temporary  means,  however, 
and  the  part  should  be  excised  as  soon 
as  at  all  possible,  since  absorption  is  ex- 
ceedingly rapid. 

Chemical  destruction  of  the  poison  is 
a  possibility,  but  it  is  seldom  that  the 
required  agent  is  at  hand.  The  best  of 
these  are  a  5-per-cent.  solution  of  per- 
manganate of  potassium  and  strong  am- 
monia. Either  of  these  may  be  injected 
into  the  wound  with  an  hypodermic 
syringe. 

Subcutaneous  injection  of  a  solution 
of  permanganate  of  potassium  both 
around  and  into  the  bite  recommended 
in  the  treatment  of  snake-bites.  In  very 
poisonous  varieties  a  5-per-cent.  solution 
may  be  necessary.  In  adder-bites  Dr. 
Sallden,  a  Swedish  physician,  has  found 
a  1-per-cent.  solution  sufficient.  The  in- 
jection must  be  given  as  soon  as  possible. 
Ligation  of  the  bitten  limb  will  retard 
the  absoi-ption  of  the  virus,  but  not  over 
twenty-five  minutes.  Lacerda  (Indian 
Lancet,  July  1.  '97). 

One  or  several  ligatures  should  be 
placed  above  the  wound,  followed  perhaps 
by  deep  scarifications;  then  injection  of 
antivenene,  if  at  hand.  If  the  latter  can- 
not be  had,  injections  should  be  made  of 
a  solution  of  hypochlorite  of  lime,  1  to 
CO,  at  several  points  near  the  bite  and 
elsewhere.  Stimulation,  if  necessary,  by 
either  strychnine  or  atropine  or  alcohol; 
hypodormoclysis  of  physiological  saline 
solutions;  lavage  of  the  stomach;  arti- 
ficial respiration  for  hours;  and,  not  least 
of  all.  continuous  encouragement  of  the 
victim,  for  a  deep  mental  prostration  goes 
together  with  the  physical  depression  of 
the  nervous  centres.  Gustav  Langmann 
(Med.  Record,  Sept.  15,  1900). 

Nitrate  of  potassium  neutralizes  venom 
of  snakes  and  venomous  insects.  After 
sucking  the  part  bitten  thoroughly  (the 
poison  is  not  nearly  so  dangerous  in  tlie 
mouth  or  stomach  as  in  the  wound)  and 
applying  a  bandage  tightly  iM-tween  the 
wound  and  the  heart,  1  tablespoonful  of 
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pulverized  saltpeter,  dissolved  in  a  glass 
of  water,  is  given.    To  a  child  under  ten 
years,  1   teaspoonful  is  enough.     If  the 
first  dose  is  vomited,  the  dose  is  renewed. 
Either   whisky,    aromatic   spirit   of   am- 
monia,   ammonia,    or    sulphuric     ether, 
strychnine,    etc.,    given    hypoderraically, 
should  be  used  as  stimulant.     F.  How- 
ard (St.  Louis  Med.  Era,  Oct.,  1900). 
Cardiac  stimulants,  digitalis  and  alco- 
hol, by  the  mouth  are  important  ad- 
juvants, but  their  stimulating  efEects  are 
not  obtained  with  large  doses,  as  is  well 
known.     A  tablespoonful  of  whisky  or 
brandy  and  10  drops  of  tincture  of  dig- 
italis in  a  half-glassful  of  hot  water  is  an 
excellent  means  to   sustain  the  heart's 
action,  the  pulse  being  the  guide. 

It  has  long  been  known  that  the  bile 
of  venomous  serpents  was  a  powerful 
antidote  to  the  venom.  It  is  now,  how- 
ever, the  rule,  according  to  Fraser,  that 
the  bile  of  any  particular  species  is  most 
efhcient  against  its  own  venom;  thus, 
the  bile  of  the  crotalus  and  several  other 
species  is  more  effieient  against  cobra- 
venom  than  that  of  the  cobra  itself.  If, 
instead  of  venom,  the  toxins  of  infec- 
tious disease  be  employed,  it  is  found 
that  the  bile  is  a  more  or  less  efficient 
antitoxin.  This  quality  is  shared,  how- 
ever, by  the  bile  of  rabbits,  and  to  a  less 
degree  by  that  of  many  other  animals. 
As  toxins  and  venom  are  excreted  by  the 
intestinal  tract,  the  bile  is  most  favor- 
ably situated  for  acting  upon  them,  and 
remedies,  therefore,  stimulating  hepatic 
secretion  should  increase  the  resistance 
of  the  animal.  Moreover,  toxins  intro- 
duced into  or  generated  in  the  intes- 
tinal tract  are  those  neutralized.  It  is 
probable  that  the  particular  constituent 
is,  in  part,  antitoxin  or  antivenom  that 
has  been  eliminated  from  the  blood  into 
the  bile.  Calmette,  on  the  other  hand, 
considers  that  the  active  principle  in  the 
venom  of  all  snakes  and  other  poisonous 
reptiles,    lizards,    scorpions,    etc.,    is    a 


serum  common  to  all,  which  would  im- 
munize, therefore,  against  all  these  alike. 

The  antivenomous  serum  personally 
discovered  and  prepared.  It  antagonizes 
the  action  of  all  venomous  poisons,  and 
the  reason  certain  others  have  not  se- 
cured results  equally  as  good  is  that 
they  have  not  taken  into  full  account 
the  difference  in  weight  between  the  ani- 
mals experimented  upon,  and  have  there- 
fore not  used  the  serum  in  doses  propor- 
tionate to  the  weights  and  resisting 
power  of  the  animals  employed.  In 
spite  of  adverse  criticism  it  is  main- 
tained that  the  serum  of  an  animal 
liypervaccinated  against  a  very  active 
venom  can,  when  injected  in  a  sufficient 
quantity,  prevent  the  death  of  an  animal 
inoculated  with  fatal  doses  of  venom  of 
other  serpents.  Calmette  (Brit.  Med. 
Jour.,  May  14,  "98). 

Report  of  several  cases  of  snake-bite 
treated  with  antivenene,  with  recovery. 
In  the  case  of  a  boy,  aged  12  years,  for 
instance,  bitten  in  the  finger  in  the  early 
niorning  by  a  krait,  most  acute  symp- 
toms supervened,  including  protrusion  of 
the  eyeballs,  ptosis  of  both  eyelids,  and 
oedema  of  the  glottis.  The  patient  soon 
sank  into  a  state  of  lethai-gy  and  col- 
lapse, and  his  condition  was  apparently 
hopeless.  Twelve  cubic  centimetres  of 
Calmette's  antivenene  were  injected 
hypodennically,  also  Veo  grain  of  strych- 
nine. Enemata  of  brandy  and  beef-tea 
were  administered,  and  artificial  respira- 
tion was  kept  up  for  half  an  hour.  From 
this  period  onward  recovery  was  rapid 
and  uninterrupted.  The  oedema,  paral- 
ysis, and  blindness  disappeared  in  forty- 
eight  hours,  but  diplopia  of  the  left  eye 
persisted  for  several  days.  Editorial  (In- 
dian Med.  Record,  Jan.  10,  1900). 

Experiments  on  dogs  in  order  to  test 
the  efficacy  of  antivenene  against  the 
bite  of  the  black  Indian  cobra.  Though 
the  antivenene  was  injected  immediately 
after  the  bite,  in  no  case  was  there  the 
least  benefit  noted.  As  soon  as  the 
ciibra  poison  began  to  act,  the  symptoms 
followed  in  the  same  regular  sequence 
till  death,  controls  and  injected  dogs 
dying  alike  within  an  hour.  Carr-White 
(Indian  Med.  Gaz.,  Nov.,  1902). 


WOUNDS   (SEPTIC).     SEPTICEMIA. 


CtV, 


WOUNDS  (SEPTIC)  AND  GAN- 
GEENE. 

Septicaemia. 

Definition.  —  Septicemia  is  an  acute 
febrile  affection  cliaracterized  by  marked 
nervous,  cutaneous,  and  visceral  mani- 
festations, and  due  to  the  introduction 
into  the  system  of  bacteria  or  their  tox- 
ins, or  both,  derived  from  an  infected 
wound. 

Varieties.— There  are  two  varieties  of 
septicemia:  true  septiccemia,  in  which 
micro-organisms,  especially  bacilli  and 
micrococci,  penetrate  into  the  blood  and 
there  multiply;  and  saprwmia  in  which 
the  toxins  or  ptomaines  alone  of  the 
pathogenic  organisms  enter  the  system 
and  cause  chemical  poisoning.  Both 
varieties  often  exist  simultaneously. 

Sapraemia. — The  symptoms  of  saprse- 
mia  are  those  of  poisoning  by  a  chemical 
agent.  The  disease  sometimes  begins 
with  a  chill,  soon  followed  by  a  marked 
rise  in  the  temperature;  but  in  most 
cases  the  latter  is  the  first  evidence  of 
the  disease.  The  skin  becomes  cold  and 
clammy;  there  is  marked  prostration  and 
sometimes  diarrhcea.  When  these  mani- 
festations occur  while  a  wound  is  pres- 
ent, they  are  ominous,  and  the  dangerous 
complication  can  often  be  avoided  if  the 
dressing  of  the  wound  is  renewed  and 
perfect  antiseptic  precautions  are  taken 
to  thoroughly  remove  all  septic  matter 
from  its  surface.  The  constitutional 
symptoms  often  disappear  of  their  own 
accord,  when  this  is  done,  if  the  systemic 
infection  is  not  already  sufficiently  ad- 
vanced to  thwart  all  endeavors. 

Wounds  that  are  undergoing  putrefac- 
tive changes  and  free  from  healthy  gran- 
ulations usually  represent  the  foci  of  in- 
fection under  such  circumstances.  The 
disease  is  also  caused  when  an  exposed 
surface  such  as  that  of  the  uterine  cav- 
ity is  exposed  to  the  effects  of  a  putrefy- 


ing placenta  or  clots.  (See  Eclajipsia.) 
Psoas  abscesses  or  gangrenous  wounds, 
peritoneal  injuries,  accumulations  in  the 
peritoneal  cavity  of  blood-clots,  and  in- 
sufficiently-drained wounds  represent  the 
conditions  which  may  give  rise  to  sa- 
prsmia. 

The  general  poisoning  induced  as  a 
result  of  the  absorption  of  toxins  in  such 
acute  infectious  diseases  as  diphtheria, 
typhoid  fever,  etc.,  in  which  foci  of  in- 
fection occur,  owes  its  origin  to  the  latter 
also,  through  the  absorption  of  toxins. 
The  ingestion  of  poisonous  foods,  putrid 
meat,  or  other  organic  matter  is  also 
productive  of  a  form  of  sapremia. 

True  Septicaemia. — In  this  condition, 
as  stated,  the  septic  infection  is  due  to 
the  presence  of  bacilli  or  micrococci  in 
the  blood.  The  invasion  is  more  gradual 
and  the  symptoms  develop  less  rapidly. 
Fever,  headache,  vomiting,  diarrhcea, 
anorexia,  great  prostration,  and  mental 
torpidity— in  a  word,  a  general  typhoid 
condition — constitute  the  array  of  symp- 
toms witnessed  when  septicemia  is  de- 
veloping after  an  injury  or  surgical 
operation. 

The  fever  is  of  the  continued  type  and 
gradually  increases,  the  temperature  be- 
coming suddenly  raised  when  a  period  of 
danger  is  reached.  In  rare  cases,  how- 
ever, fever  is  absent,  and,  when  the  ab- 
domen is  the  seat  of  the  injury  (gunshot 
wounds,  hernia,  etc.),  the  temperature 
may  even  be  subnormal.  The  pulse  may 
be  strong  and  rapid  at  first,  but  it  grad- 
ually fails  in  power  until  it  becomes 
easily  compressible  and  weak,  though 
very  rapid.  After  abdominal  lesions  the 
pulse  may  remain  extremely  ra])id,  while 
the  temperature  is  sulmormal. 

In  a  certain  number  of  abdominal  op- 
erations patients  die  of  acute  poritonoal 
Bepticn'mia.  Tlie  serious  symptoms  de- 
velop within  twelve  hours  after  opera- 
tion, and  death  occurs  within  thirty-six 
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hours.     Lesions   found  after  death   are 
dilatation  of  coil  of  intestines  and  fine 
arborescent  vascularity  of  the  peritoneal 
coat.    The  peritoneum  may  be  dull,  and 
a  little  sero-sanguinolent  fluid  is  found 
in  Douglas's  pouch.    Fatty  degeneration 
of  the  liver-cells   is  found,  commencing 
around    each    portal    canal,    and    later 
spreads  toward  the  centre  of  the  lobule. 
Clinically  these  hepatic  lesions  are  usu- 
ally manifested  by  an  icteric  tinge  of  the 
skin  (Jayle).     One  of  the  most  striking 
symptoms  is  rapidity  of  the  pulse,  often 
without  a  corresponding  rise  of  tempera- 
ture.     Hartmann     (Annals    de    Gynfc, 
Feb.,  '96). 
Diarrhoea  is  frequently  observed,  but 
it  is  seldom  as  violent  as  in  cases  in 
which  the  general  toxaemia  is  due  to  the 
ingestion   of  toxic  foods.     It  is  but  a 
manifestation     of    the     gastro-enteritis 
which   attends    the   majority    of   eases. 
Vomiting  also  occurs,  but  is  rarely  se- 
vere.    The  spleen  is  enlarged  in  most 
cases;    indeed,  all  the  lymphatic  glands 
show    a    marked   tendency   to   become 
infiltrated    and    enlarged.      The    urine 
usually  shows  considerable  albumin  and 
casts. 

The  blood  undergoes  rapid  deteriora- 
tion, owing  to  the  presence  in  the  blood 
of  micrococci.  As  a  result,  the  skin  be- 
comes pale  and  yellowish,  and  shows  a 
punctate  eruption — minute  areas  of  cu- 
taneous hemorrhages  —  sufficiently  like 
that  of  scarlatina  as  to  suggest  the  pres- 
ence of  the  latter  disease.  Other  cutane- 
ous manifestations  may  also  be  witnessed 
and  present  analogies  to  those  occurring 
in  connection  with  other  diseases,  rose- 
ola, herpes,  superficial  cedema,  etc.  At 
first  the  skin  is  hot,  dry,  and  rough; 
gradually  it  becomes  doughy,  bathed  in 
perspiration,  and  often  cold  and  clammy. 
Often  a  yellowish  tinge  suggests  icterus; 
this  is  less  marked,  however,  than  in 
pyemia. 

Toward  the  later  stages,  complications 
may  develop.     Endocarditis  may  occur. 


and,  its  appearance  being  very  insidious, 
is  sometimes  far  advanced  when  discov- 
ered, the  physical  signs  being  less 
marked  than  is  usually  the  case  in  this 
disease.  Gradually  the  sallow  hue  of  the 
skin  deepens,  the  mental  torpor  lapses 
into  stupor,  and  dulling  of  the  senses  be- 
comes perceptible  in  every  way.  The 
tongue  becomes  dry  and  thickly  furred; 
the  urine,  at  first  scanty,  becomes  con- 
centrated and  sometimes  has  to  be  drawn 
with  the  catheter.  Delirium  is  replaced 
by  coma,  soon  followed  by  death. 

The  local  manifestations  vary;  indeed, 
none  may  appear.  This  is  especially  the 
case  when  the  disease  runs  a  very  acute 
course.  On  the  other  hand,  a  severe 
local  inflammatory  process  may  develop, 
accompanied  by  sloughing  and  rapidly 
spreading  gangrene.  This  is  frequently 
observed  in  connection  with  slight  in- 
juries, such  as  those  to  which  surgeons 
are  exposed.  In  such  cases  the  wounded 
finger  becomes  inflamed  and  painful, 
red  streaks  appear  on  the  arm,  and  the 
lymphatic  glands  of  the  member  swell. 
Prompt  measures  may  even  here  arrest 
the  process  or  general  toxemia  follows. 

In  accidents  involving  crushing  the 
general  septicemia  may  follow  contami- 
nation from  the  dead  tissues,  traumatic 
gangrene  with  putrefactive  inflammation 
of  the  neighboring  uninjured  tissues  en- 
suing. Moist  gangrene,  the  rapidly- 
spreading  gangrene  {gangrene  foudroy- 
ante,  with  evolution  of  gas),  may  thus 
act  as  foci  which  rapidly  bring  on  death. 
There  is  great  swelling,  with  local  em- 
physema with  crackling  sounds,  the  mass 
giving  ofE  a  very  foul  odor.  The  mass  of 
tissue  becomes  totally  decomposed  if  the 
patient  lives  long  enough.  Fortunately 
antiseptic  methods  have  greatly  limited 
the  number  of  such  cases,  and  they  are 
now  rarely  met  with. 

Some   cases   are   atypical.     Some,   as 
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stated,  run  their  course  without  fever; 
others  progress  in  the  usual  way  and 
then  cease, — the  abortive  form, — even 
after  the  temperature  has  approximated 
103°  F.    Such  cases  are  not  rare. 

Attention     called     to     the     existence 
among  children,  of  from  four  to  eight 
years  of  age,  of  a  form   of  gastro-ente- 
ritis  which  has  exactly  the  course  and 
gravity  of  a  cholera  infantum.     It  fol- 
lows sometimes  the  ingestion  of  food  bad 
in  quality  or  improper  for  the  age  of  the 
child,  sometimes  without  known  cause. 
It  begins  as  a  febrile  indigestion,  but  sud- 
denly diarrha>a  begins,  vomiting  becomes 
uncontrollable,  the  facies  of  cholera  ap- 
pears, and  the  child  dies  in  three  or  four 
days.     Fever  may  be  wanting  from  the 
beginning.     Comby   (M6d.  Mod.,  p.  689, 
Nov.  11,  '90). 
Etiology. — Any  wound,  no  matter  how 
diminutive,    may    become   the    starting- 
[loint  of  septicajmia.     Hence  the  com- 
parative frequency  of  this  disease  among 
surgeons  who,  through  a  scratch,  a  slight 
abrasion,  or  a  post-mortem  wound,  due 
to  a  slight  prick  of  the  scalpel  used,  etc., 
introduce  the  virus  into  their  organism. 
Healthy  granulations  were  thought  to  be 
impermeable  to  toxic  elements,  but  the 
experiments    of    Maas   and    Hack   have 
shown  this  conclusion  to  be  incorrect. 

To  aflirm  that  the  multiplication  of 
bacteria  through  general  infection  is 
alone  capable  of  causing  septicajmia  is 
not  warranted  by  our  present  knowledge. 
Toxins  here,  as  in  sapriijmia,  may,  in  ad- 
dition to  the  rapid  development  of  bac- 
teria, act  as  a  potent  life-paralyzant.  In- 
deed, experimental  evidence  tends  to 
show,  in  the  case  of  animals  at  least,  that 
Bucli  is  the  case.  Koch  attributes  the 
disease  to  a  special  coccus,  Ivosenbach  to 
streptococci  and  staphylococci  combined, 
and  Besser  to  streptococci  alone.  It  is 
probable,  however,  that  a  sharp  line  can- 
not here  be  drawn,  since  many  instances 
arc  distinctly  combined  infections.  A 
mixed  infection  is  commonly  observed  in 


various  diseases:  in  diphtheria,  for  in- 
stance. In  some  cases  no  trace  of  local 
infection  can  be  found.  The  subject 
may  or  may  not  be  in  bad  health,  and 
general  septicemia  develops  and  runs  its 
regular  course.  Osier  alludes  to  21  such 
cases,  13  of  which  are  due  to  strepto- 
coccus pyogenes,  2  to  staphylococcus 
pyogenes,  and  6  to  pneumococcus.  In 
19  of  these,  however,  the  subjects  were 
suffering  from  other  diseases  which  were 
complicated  with  septicaamia.  This  is 
the  cryptogenetic  form  of  Leube.  Cases 
due  to  bacillus  pyocyaneus  have  also 
been  described. 

The  micrococcus  tetragenus  of  GalTky 
is  capable  of  causing  general  infections 
in  man,  as  has  been  previously  sus- 
pected from  its  pathogenicity  in  animals. 
Chauffard  and  Ramond  (Archives  de 
Med.  Exper.,  May,  '96). 

Case  of  septicaemia  arising  from  ter- 
tiary syphilitic  lesions.  The  so-called 
cases  of  "syphilitic  cachexia"  are  similar, 
and  should  be  called  "secondary  invasion 
of  the  organism  by  germs  developed  in 
syphilitic  ulcerations."  Quinine  and 
salicylate  of  soda  fail  to  act  on  the  sec- 
ondary septicsemia,  but  there  is  imme- 
diate improvement  of  this  secondary  con- 
dition wlien  the  primary  cause  is  treated 
by  antisyphilitic  remedies.  Surmont  and 
Patoir  (L'Echo  Med.  du  Nord,  July  12, 
■97). 

In  eighteen  cases  of  pyjemia  and  sepsis 
the    so-called    glycogen-reaction    in    the 
leucocytes  of  the  blood  noted.     Experi- 
ments  made   to   determine   whether  the 
appearance  of  the  substance  in  the  leu- 
cocytes is  due  to  infiltration  or  to  de- 
generation,   and    conclusion    is    reached 
that  it  is  due  to  latter  process.    Kaminer 
(Berl.  klin.  Woch.,  Feb.  6,  '99). 
Pathology.  —  The  most  prominent 
morbid  cluinge  is  in  the  blood,  which  is 
thin  and  tar-like,  in  many  cases  acid, 
and  frequently  found  to  contain  a  large 
number  of  micro-organisms.     The  gas- 
tro-intestinal  tract  shows  evidences  of 
catarrhal     inflammation,    the    mucous 
membrane  being  mottled  and  studded 
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with  hEemorrhagic  areas  varying  in  size 
and  number.  Tlie  lymphatic  glands  are 
usually  more  or  less  enlarged,  the  spleen 
likewise.  Apart  from  these  changes, 
there  is  little  to  attract  attention.  The 
kidneys  are  enlarged,  the  parenchyma  is 
cloudy,  the  uriniferous  tubules  are  in- 
flamed, and  their  vessels  contain  pathog- 
enic bacteria. 

The  changes  in  the  blood  are  mainly 
due  to  the  disintegration  of  the  white 
corpuscles,  and  to  a  certain  extent  of  the 
red  through  the  influence  of  the  toxins 
or  of  that  of  the  micro-organisms  them- 
selves. These  may  be  found  in  the  re- 
maining leucocytes,  and  so  crowded  are 
they  sometimes  that  the  corpuscles  prac- 
tically become  masses  of  bacteria. 

Prognosis.  — •  The  prognosis  of  septi- 
caemia depends  greatly  upon  the  powers 
of  resistance  of  the  patient  and  the  kind 
of  micro-organism  present.  According 
to  Settman  (Miinch.  med.  Woch.,  Jan. 
15,  '95),  the  most  favorable  prognosis 
can  be  established  when  staphylococci 
are  found,  less  favorable  if  pneumococci 
are  obtained,  and  least  favorable  if  strep- 
tococci are  present  or  in  mixed  infection. 
The  bacteriological  examination  of  the 
blood  will  furnish,  in  cryptogenetic 
septicopysemia,  the  source  of  infection. 
Thus,  if  we  find  pneumococci,  the  lungs 
are  to  be  looked  upon  as  the  source  of 
infection;  if  the  bacterium  coli,  the  in- 
testines, biliary  passages,  or  a  cystitis. 

When  the  source  of  infection — a  large 
septic  mass  or  an  infecting  surface, 
etc. — can  be  reached  and  judiciously 
treated,  the  chances  are  greatly  im- 
proved and  the  symptoms  sometimes  im- 
prove immediately.  This  is  especially 
the  case  in  sapra?mia;  but,  as  it  is  al- 
ways flifficult  to  ascertain  whether  we  are 
dealing  with  this  form  or  the  septicaemia, 
the  information  obtainable  on  this  score 
is  rather  scant.     The   rapidity   of  the 


course  affords  some  idea  of  the  chances 
the  patient  has,  and  the  prognosis  may 
be  said  to  be  favorable  if  the  symptoms 
show  but  slow  aggravation.  The  rapid 
forms  of  septicemia  are  invariably  mor- 
tal. Important  is  the  fact,  already 
stated,  that  cases  of  "abortive"  septi- 
csemia  are  often  met  with,  the  symptoms 
receding  after  a  short  period  of  progress. 
In  septicajmia  occurring  as  a  complica- 
tion of  cceliotomy  the  chances  of  recov- 
ery are  very  slight. 

Treatment. — The  proper  observance  of 
antiseptic  surgery  under  all  circum- 
stances, whether  the  surgeon  be  dealing 
with  a  simple  or  severe  wound,  has  re- 
markably diminished  the  cases  of  septi- 
caemia. As  soon  as  fever  attends  an 
injury  or  an  operation,  nowadays,  sus- 
picion is  immediately  aroused  that  a  sep- 
tic condition  of  the  exposed  surface  has 
appeared.  The  sooner  the  wound  is  care- 
fully examined  and  rendered  absolutely 
aseptic,  the  better.  This  is  best  effected 
by  means  of  a  bichloride  solution  1  to 
1000,  after  carefully  clearing  of  any  dis- 
charge or  blood  that  may  be  present.  In 
injuries  of  the  extremity,  the  latter  may 
be  left  in  a  bath  of  borate  of  sodium,  20 
grains  to  the  ounce,  for  several  hours, 
if  need  be,  after  clearing  and  disinfect- 
ing the  wound.  Stitches  should  be  re- 
moved in  order  to  reach  every  sinus  or 
cavity  that  may  serve  as  a  nidus  for  in- 
fectious agents.  Wlien  a  cavity  cannot 
be  reached  conveniently,  a  syringe  may 
be  employed  to  wash  it  out.  These 
measures  are  often  sufficient  in  sa- 
prtemia  to  arrest  at  once  the  process;  in 
septicfemia  the  result  depends  upon  the 
promptness  with  which  they  are  carried 
out. 

To  disinfect  a  wound  thorouglily  after 
infection  has  occurred  requires  a  drug 
that  will  penetrate  the  deeper  layers  of 
the  infected  tissue.  This  power  is  found 
in  tincture  of  iodine.    When  the  tincture 
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is  applieil  liberally  over  the  carefully 
drieil  wound  surface,  fifteen  minutes 
afterward  the  tissues  show  evidence  of 
permeation,  and  no  cultures  can  be  ob- 
tained from  such  areas.  If  the  bacteria 
are  not  destroyed,  the  soil  is  rendered 
unfavorable  to  their  further  develop- 
ment. Xo  general  disturbance  observed 
in  the  large  number  of  patients  on 
whom  the  iodine  treatment  was  tried. 
Beck  (Medical  Record,  Aug.  3,  1901). 

If  the  dangerous,  though  apparently 
insignificant,  wounds  to  which  surgeons 
or  anatomists  are  exposed  were  immedi- 
ately treated  as  if  they  were  snake-bites 
and  thoroughly  cauterized  in  the  manner 
recommended  in  the  last  article  much 
suffering  would  be  saved  them. 

Amputation  for  infected  wounds  when 
there  are  symptoms  of  septiesmia  is 
useless.  All  punctured  or  lacerated 
wounds  should  be  treated  with  moist 
aseptic  or  antiseptic  bandages  in  order 
to  allow  free  egress  to  any  germs  that 
may  have  entered.  In  case  of  actually 
developed  phlegmonous  infection,  deep, 
broad  incisions  are  required.  There  is 
no  such  thing  as  local  sepsis  without 
participation  of  the  whole  organism. 
Amputation  should  only  be  considered 
for  parts  that  have  become  gangrenous. 
II.  Diicrflcr  (Miinchcncr  med.  Wochen., 
Apr.  23  and  30.  1901). 

Case  of  blood  poisoning  attended  by 
phlegmonous  infiltration  of  the  entire 
arm,  extending  to  the  shoulder,  with 
areas  of  circumscribed  gangrene.  Free 
incisions  permitted  the  evacuation  of  a 
considerable  quantity  of  pus;  the 
spread  of  the  inflammation  ceased,  and 
the  patient  finally  recovered  with  good 
use  of  the  arm  except  where  a  scar,  as 
the  result  of  the  gangrene,  slightly 
limited  the  extension  at  the  elbow. 
Schmidt  (Miinchener  med.  Wochen., 
May  21,  1901). 

The  medical  treatment  is  of  little 
avail;  indeed,  remedies  tend  more  to  de- 
bilitate the  patient  than  otherwise.  Im- 
portant, however,  is  the  use  of  heart- 
tonics,  especially  alcohol  and  digitalis, 
strychnine,    and    nutritious    diet  —  all 


agents  calculated  to  antagonize  the  gen- 
eral adynamia. 

Intravenous  injections  of  salt  solu- 
tion found  advantageous  in  two  cases  of 
septicsemia.  Hayem's  solution  or  sim- 
ple salt  water  may  be  used  in  quantities 
varying  from  25  to  38  fluidounces,  and 
rarely  as  much  as  64  fluidounces.  It  is 
of  great  importance  to  prevent  the  en- 
trance of  air  into  the  vein.  The  artificial 
serum  is  an  excellent  resource,  to  which 
should  be  added  all  the  others  possible. 
Michaux  (Le  Bull.  Med.,  Jan.  12,  '96). 

Several  eases  of  septic  disease  of  the 
adnexa  reported  in  which  subcutaneous 
injections  of  saline  solution  were  admin- 
istered before  and  soon  after  operation, 
in  quantities  varying  from  200  to  500 
grammes.  Injections  of  artificial  serum 
possess  great  value  in  cases  of  general 
septic  infection,  especially  at  the  onset 
of  the  disease.  The  circulation  is  regti- 
lated,  the  heart-action  increased,  and  the 
cerebro-spinal  system  and  nutritive  func- 
tions are  stimulated.  Diuresis  is  in- 
creased within  a  few  hovus,  btit  no  ap- 
preciable amount  of  toxic  matter  is  elim- 
inated. Im])rovcment  in  the  general  con- 
dition is  to  be  ascribed  to  dilution  of  the 
toxins  in  the  blood.  This  process  of  dilu- 
tion should  be  continued  as  long  as  fresh 
toxins  develop,  by  the  gradual  injection 
of  moderate  quantities  of  saline  solution. 

Intravenous  injections  should  be  re- 
served for  cases  in  which  a  very  rapid 
action  is  necessary.  Mangin  and  Ray- 
n:\\h\   (Wratch,  No.  26,  '97). 

1.  If  proper  precautions  are  taken,  the 
risks  attending  the  use  of  antistrepto- 
coccic serum  are  nil.  2.  Although  no 
strc])tococci  may  be  found  in  the  blood, 
benefit  may  attend  the  use  of  the  serum. 
3.  In  really  serious  septic  cases,  corrosive 
sublinuUe  (1  to  2000).  used  fearlessly,  is 
the  only  reliable  antiseptic.  4.  In  sep- 
ticirmia  after  labor  the  focus  of  mis- 
chief may  be  other  than  uterine.  Ar- 
thur W.  Sharji  (Brit.  Me<I.  Jour.,  Feb. 
27.  '97). 

In  septicn'uiia:  1.  The  yeast-nucleinic 
acid  shniild  be  given  at  the  earliest  pos- 
sible moment  tliat  septic  infection  is  sus- 
pected. 2.  The  nuclein  should  always, 
in  septicn>mia  at  least,  be  given  hypodcr- 
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mically  if  possible.  If  the  1-per-cent. 
solution  is  used,  at  least  from  30  to  40 
minims,  undiluted,  maj-  be  given  every 
three  or  four  hours.  If  the  5-per-cent. 
solution  should  be  used,  from  10  to  1.5 
minims  may  be  given  every  three  or  four 
hours,  but  ought  to  be  diluted  with  dis- 
tilled or  at  least  with  sterile  water.  3. 
The  injection  region  should  be  examined 
daily  in  order  to  determine  if  local  action 
can  have  anything  to  do  with  the  pa- 
tient's increased  temperature  and  pulse- 
rate.  If  it  has,  it  is  due  to  one  of  two 
things:  either  to  Insufficient  dilution  of 
the  5-per-cent.  nuclein  solution  or  to  im- 
perfect preparation  of  the  skin  or  syr- 
inge. Walter  Courtney  (Med.  News, 
Sept.  25,  '97). 

Treatment  of  infective  wound  poison- 
ing, and  its  resultant  lymphangitis  and 
lymphadenitis,  by  the  prolonged  use  of 
local  hot  baths.  Poisoned  wounds  are 
generally  on  the  extremities,  and  the  in- 
fective inflammation  is  worst  in  the  im- 
mediate neighborhood  of  the  wound. 
The  local  hot-water  baths  almost  immedi- 
ately arrest  the  inflammation,  soothe  the 
pain,  and  cause  speedy  resolution,  except 
where  suppuration  has  begun,  and  limits 
the  suppuration  when  it  has  commenced. 
Eraser  (Therapist,  Mar.  15,  1900). 

Method  of  rectal  injection  of  salt  solu- 
tion recommended  by  Hegar,  which  is  as 
follows:  The  cannula  introduced  into 
the  rectum  is  supplied  by  a  receptacle 
filled  with  the  fluid  to  be  injected,  and 
this  fluid  is  allowed  to  flow  into  the 
bowel  very  slowly  under  very  slight 
pressure  until  the  patient  is  sensible  of 
a  certain  amount  of  tension;  the  re- 
ceptacle is  then  lowerea  so  as  to  cause 
part  of  the  injected  fluid  to  flow  back 
into  it;  this  process  is  repeated,  the 
liquid  being  changed  after  a  time  if  it  is 
soiled  by  faecal  matter.  As  soon  as  the 
rectum  has  been  sufficiently  cleansed, 
absorption  by  the  mucosa  commences  to 
the  extent  of  500  to  1000  cubic  centi- 
metres an  hour;  this  is  soon  followed 
by  more  or  less  profuse  diuresis,  the  re- 
lief of  the  thirst  and  parched  mucous 
membrane,  and  by  abundant  perspira- 
tion, which,  imlike  many  critical  sweats, 
is  not  accompanied  by  collapse  or  any 
distressing   symptom,   even   though   the 


temperature  sinks  to  normal.  "S'ernitz 
(Semaine  Med.:  Brit.  Gynaec.  Jour.,  May, 
1902). 

Pyaemia. 

Definition.  —  An  intermittent  febrile 
disease  characterized  by  the  formation  of 
multiple  metastatic  abscesses  in  various 
parts  of  the  system,  and  due  to  the  ab- 
sorption of  pyogenic  organisms. 

Symptoms. — Since  antiseptic  methods 
have  been  generally  used  in  surgery, 
pyemia  has  greatly  decreased.  The  cases 
seen  in  practice  are  usually  due  to  care- 
less dressing  of  wounds,  generally  by  the 
patient  himself,  who  only  applies  for 
treatment  after  the  symptoms  of  general 
infection  are  well  marked. 

The  initial  symptoms,  a  chill  more  or 
less  marked,  slight  fever,  increased  sen- 
sitiveness of  the  wound,  usually  come  on 
a  week  or  ten  days  after  the  injury  was 
received:  i.e.,  when  suppuration  has 
been  fully  established.  After  this  first 
chill,  a  period  of  quiescence  occurs  of 
perhaps  an  entire  day  and,  as  a  rule,  an- 
other chill  occurs  the  second  day,  fol- 
lowed by  another  on  the  third,  and  so 
on,  until  the  chill  is  observed  to  be  ir- 
regularly periodical  or  intermittent:  a 
characteristic  manifestation  of  pysemia. 
The  same  irregular  intermittence  is 
observable  in  the  temperature-curve, 
which,  after  marked  elevation, — 104°  F., 
— suddenly  falls  to  the  normal  or  even 
below,  remaining  there  until  the  next 
exacerbation.  The  intermissions  vary  in 
length — sufficiently  long  sometimes  to 
suggest  recovery.  Suddenly  another  oc- 
curs, and  another  period  of  high  tem- 
perature supervenes.  The  pulse  does 
not  follow  the  temperature;  though  its 
rapidity  is  increased  when  there  is  py- 
rexia, it  is  never  normal  as  long  as 
pyaemic  infection  is  present. 

The  second  period  is  that  during 
which  metastatic  abscesses  are  formed. 
The  lungs,  the  spleen,  the  liver,  and  the 
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kidneys  are  the  sites  of  predilection  for 
these  abscesses,  the  first  two  organs  espe- 
cially. A  sharp  pain  in  the  side  with 
dyspncea — the  attending  signs  roughly 
suggesting  pleurisy,  hffimoptysis,  etc. — 
denotes  that  the  lung  has  become  the 
seat  of  the  abscess,  with  perhaps  septic 
effusion  into  the  pleura.  If  the  liver  be 
invaded,  jaundice,  a  common  symptom 
in  pytemia,  becomes  marked,  and  the 
physical  signs  indicate  hepatic  involve- 
ment. Hematuria,  the  presence  of 
many  casts  and  much  albumin  in  the 
urine,  points  to  pyeemic  nephritis.  The 
brain  may  also  be  the  seat  of  abscess, 
and  show  signs  corresponding  with  the 
region  involved.  The  joints  are  not  in- 
frequently the  seat  of  abscesses,  and  the 
parotid  gland  also. 

The  general  symptoms  are  character- 
istic and  unlike  those  of  septicaemia. 
The  mental  condition,  unless  a  brain- 
abscess  develops,  is  totally  different;  in- 
stead of  apathy,  there  is  usually  clear 
perception  of  suffering,  which  may  be- 
come quite  severe  through  the  involve- 
ment of  nerves  and  joints  in  the  inflam- 
matory process.  The  skin  is  usually 
dark  or  yellowish  and  erythematous, 
and  sometimes  pustular  eruptions  may 
greatly  increase  the  discomfort.  The 
tongue  is  thickly  furred.  Marked  weak- 
ness, emaciation,  and  exhaustion  are  the 
rule,  especially  in  cases  of  long  duration. 
In  the  later  stages  delirium  may  appear, 
especially  in  acute  cases;  followed  by 
coma. 

Etiology  and  Pathology. — Pyemia  haa 
been  found  by  Koch  to  be  due  mainly  to 
chain-like  cocci,  which  cause  the  blood- 
corpuscles  to  become  agglutinated  in 
masses,  which  then  form  thrombi.  On 
the  other  hand,  stai)hylococci  and  strep- 
tococci have  also  been  found  capable  of 
inducing  metastatic  abscess.  The  bar- 
rier  between    septicnemia    and    pyajmia, 


therefore,  is  not,  to  say  the  least,  solidly 
established,  and  many  authors  now  com- 
bine the  two  conditions  under  the  name 
"septicopyEemia."  Ogston  has  shown, 
however,  that  the  cocci  more  readily 
enter  the  circulation,  whereas  strepto- 
cocci and  staphylococci,  even  when  pres- 
ent through  a  septic  state  of  the  wound, 
only  penetrate  the  barrier  of  granula- 
tion tissue  when  in  great  numbers. 

The  chain-cocci  enter  the  circulation, 
especially  the  veins,  and,  meeting  here 
and  there  suitable  surfaces,  roughened, 
perhaps,  through  slight  fibrosis,  etc., 
form  parietal  thrombi  of  agglutinated 
corpuscles  and  cause  local  inflammation 
and  suppuration  of  the  vascular  walls. 
From  these  preliminary  foci  more  or  less 
large  suppurating  thrombi  are  swept 
away  by  the  blood-current,  and,  being 
thus  transported  to  distant  organs,  there 
originate  purulent  processes.  The  tox- 
ins of  saprasmia  or  the  micro-organisms 
of  septicemia  when  present  are  compli- 
cating features.  The  lymphatic  system 
may  also  act  as  a  channel  for  the  trans- 
portation of  cocci-laden  thrombi. 

The  micro-organisms  are  to  be  found, 
not  only  in  the  white  corpuscles,  but 
also  in  the  plasma  and  where  metastatic 
abscesses  have  been  formed, — in  the 
lungs,  pleura,  pericardium,  endocar- 
dium, the  spleen,  the  kidneys,  the  brain, 
the  joints,  etc., — a  feature  of  the  dis- 
ease which  explains  the  great  variety  of 
symptoms  witnessed. 

The  wound  usually  has  a  character- 
istic appearance  and  odor.  It  appears 
grayish,  greenish,  or  black.  The  sur- 
rounding veins  are  often  found  to  con- 
tain suppurating  thrombi,  which  in  ad- 
vanced cases  may  occupy  the  whole 
length  of  the  venous  trunk  involved. 
In  the  joints  the  synovial  membrane  is 
at  first  merely  congested,  then  suppura- 
tion ensues;    as  in  other  forms  of  ar- 
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thritis,  the  knee  is  a  preferred  site  in 
pyffimia,  the  shoulder  being  next  in 
order. 

Five  cases  of  suppuration  of  the  bron- 
chial  lymph-glands   in    pyaemia.     Three 
occurred    in     young    girls,    and    ended 
fatally  in  a  few  days,  with  the  symp- 
toms of  a  purulent  meningitis.    Autopsy 
revealed   multiple    cranial    abscesses   in 
all  three  patients,  with  perforation  and 
subsequent    meningitis    in    two    of    the 
cases.       In     each     ease     the     infection 
started   from   a    suppurating   bronchial 
gland,    under    the    bifurcation    of    the 
trachea,    opposite    the    right    bronchus. 
The  infection  entered  from  the  oesopha- 
gus.     All    three    cases    were    probably 
tuberculous.    F.  Schlagenhaufer  (Wiener 
klin.  Wochen.,  June  6,  1901). 
Prognosis. — The  course  of  the  disease 
varies  greatly,  and  it  may  last  from  a 
week  to  several  months.     The  prognosis 
of  the  disease  is  very  unfavorable,  how- 
ever, and  but  a  small  proportion  of  cases 
recover.     When   the  intervals   between 
the  chills  are  short  and  the  metastases 
are  numerous  or  involve  important  or- 
gans, the  likelihood   of  an  early  fatal 
ending  is  great.     The  disease  is  often 
linked  with  septicemia,  the  manifesta- 
tions of  both  forms  being  mingled,  and 
the  progress  of  the  case  toward  a  fatal 
ending     is     correspondingly     hastened. 
Erysipelas  has  also  been  observed  as  an 
accompaniment  of  pysemia,  and  also  re- 
duces the  slight  chances  of  recovery. 

In  the  form  of  pyaemia  attending 
gonorrhoea  the  morbid  processes  caused 
by  the  gonococcus  do  not  vary  greatly 
from  those  caused  by  pus-cocci.  E. 
Finger  (Wiener  med.  Woch.,  p.  248, 
'96)  found  that  the  behavior  of  the 
gonococci  in  and  toward  the  affected  tis- 
sues, however,  differs  from  that  of  the 
pus-cocci,  in  that  the  latter  rapidly  per- 
meate the  tissues  and  cause  rapid  break- 
ing down  of  the  same,  while  the  gono- 
coccus is  less  active  and  takes  only 
paths  of  least  resistance  through  the  fis- 


sures and  lacuDEe  of  the  epithelium  and 
connective  tissue.  Again,  the  reaction 
of  the  tissues  is  somewhat  different. 
The  inflammation  caused  by  the  gono- 
coccus is  entirely  purulent;  the  forma- 
tion of  granulation  tissue  is  early  and 
abundant.  The  gonorrhojal  process 
tends  to  the  formation  of  connective  tis- 
sue and  scars, — in  the  urethra  as  strict- 
ure, in  the  prostate  as  destruction  of  the 
gland,  in  the  suprarenals  as  thickening 
of  the  organs,  and  in  the  joints  as  anky- 
losis. Finally,  the  gonococcus  is  de- 
stroyed when  exposed  to  a  temperature 
of  103°  or  104°  P.  for  several  hours, 
while  the  pus-cocci  are  far  less  suscep- 
tible to  such  a  temperature.  From  these 
considerations  it  follows  that  the  gono- 
coccus is  less  energetic  in  its  action  and 
is  more  easily  destroyed  than  the  pus- 
cocci,  and  that  the  lesions  produced  by 
the  former  tend  to  run  toward  recovery 
more  readily  than  those  produced  by  the 
latter. 

Treatment. — The  primary  indications 
here  are  precisely  those  enumerated 
under  septicsemia.  More  can  be  done, 
however,  if  the  case  is  seen  early.  The 
thrombi  being  transported  by  the  venous 
current  and  the  early  venous  abscesses 
beginning  close  to  the  infectious  wound, 
disinfection  of  the  interior  of  the  proxi- 
mate part  of  the  veins  may  arrest  fur- 
ther progress.  A  solution  of  mercuric 
bichloride.  1  to  2000,  may  be  used  for 
this  purpose.  If  this  cannot  be  done,  a 
ligature  may  be  placed  around  the  sus- 
pected vessel  some  distance  above.  Am- 
putation performed  early  sometimes 
saves  the  case;  it  is  fully  warranted 
when  the  diagnosis  is  positive  and  the 
course  of  the  disease  is  unfavorable. 
The  medicinal  and  dietetic  treatment  is 
that  outlined  under  Septicjjmia. 

An  important  measure  in  pyemia  is 
the  prevention  of  bed-sores,  which  read- 
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ily  form  when  the  ])atieut  is  allowed  to 
remain  in  Ijed.  He  should  be  placed  on 
air-  or  water-  cushions;  his  position 
should  frequently  be  changed,  and  the 
parts  compressed  should  often  be  bathed 
with  camphorated  alcohol.  Such  a  ease 
is  a  source  of  infection  for  wounds  in 
other  patients,  and  should  therefore  be 
isolated — preferably  in  a  tent  exposed 
to  the  sun's  rays  and  allowing  a  free  cir- 
culation of  air. 
Gangrene. 

Definition. — This  term  is  usually  at- 
tributed to  death  or  mortification  of  soft 
tissues,  while  the  term  "necrosis"  is  re- 
served for  death  of  osseous  or  cartilagi- 
nous tissues. 

Varieties. — Gangrene  is  divisible  into 
several  varieties:  moist  gangrene,  due  to 
arrest  of  the  vascular  supply,  and  in 
which  the  parts  are  soft  and  pulpy;  dry, 
or  senile  gangrene,  or  mummification  oc- 
curring in  old  age,  in  which  the  tissues 
become  leather-like  and  wrinkled;  spon- 
taneous gangrene,  a  relatively  rare  form 
affecting  the  extremities  and  ob.*crvcd 
in  apparently  strong  and  young  subjects; 
ergot  gangrene,  which  occurs  in  individ- 
uals who,  in  consuming  rye  or  rye-bread, 
become  exposed  to  ergot  of  rye;  diabetic 
gangrene,  which  occurs  as  a  complication 
of  advanced  diabetes;  pressure  gangrene, 
due  to  pressure  and  which  occurs  occa- 
sionally as  a  complication  of  bed-sores; 
and  synuitetrical  gangrene,  or  Raynaud's 
disease,  a  paroxysmal  form  atl'ecting 
mainly  the  tips  of  the  fingers  and  toes. 
Symptoms.  —  The  symptoms  vary 
greatly  according  to  the  primary  patho- 
genic factor  and  to  a  degree  upon  the 
location  of  the  gangrenous  process. 

Moist  (i.vx(ii!i:xi:.  —  This  variety  is 
that  most  frc(|uently  met,  owing  to  its 
fn'<|uent  occurrence  as  a  result  of  acci- 
dents, irrcducii)le  hernia,  etc.  Being 
due  to  arrest  of  the  Idood,  both  in  the 


arteries  and  veins,  there  is  softening,  or 
liquefaction.  The  tissues  assume  vari- 
ous shades,  varying  from  bluish  green, 
red,  to  black;  and  blebs  containing  a 
very  foul  and  fcetid  liquid  are  formed, 
the  mortifying  tissues  giving  off  gases 
composed  mainly  of  sulphide  of  hydro- 
gen, ammonia,  and  volatile  fatty  acids. 
This  form  is  likely  to  occur  after  severe 
injuries,  such  as  crushing,  burning,  or 
even  frost-bite.  It  is  also  observed  when 
open  wounds  have  been  exposed  to  infec- 
tion through  imperfect  or  uncleanly 
dressings.  A  form  of  moist  gangrene, 
also  of  traumatic  origin,  is  sometimes 
witnessed  after  a  large  vascular  trunk 
has  been  destroyed,  which  may  spread 
with  great  rapidity. 

In  an  average  case  the  gangrenous 
area  undergoes,  as  stated,  a  characteristic 
change  of  color.  At  first  the  boundary- 
line  between  the  dead  tissues  and  the 
living  ones  is  imperfectly  nuirked. 
Where  the  progress  of  the  necrotic 
process  is  arrested,  however,  through  the 
vital  resistance  of  the  tissues,  an  area 
of  inflammation  interposes  itself  as  a 
protecting  wall,  which  becomes  more  or 
less  perfect  as  the  granulation  tissue 
formed  is  healthy.  This  constitutes  the 
line  of  demarhation.  The  inflammatory 
process  continuing  beyond,  suppuration 
ensues,  and  the  dead  tissues  may  thus  be 
entirely  separated  from  the  living  ones 
through  Nature's  efforts.  The  inflamed 
area  is  distinguishable  froju  the  healthy 
or  gangrenous  ones  liy  its  i)right-re(l 
color,  which  changes  to  blue  or  idack 
in  the  direction  of  the  dead  tissues. 
Unfortunately  Nature's  efforts  do  not 
always  succeed,  and  the  morbid  process 
may  penetrate  the  limiting  i)arrier,  and 
invade  the  tissu<'s  beyond,  extending 
gradually  until  death  ensues. 

A  fripcn  Cdlor  is  not,  always  indicative 
<if  piii-irono  of  llic  intpstinc.  Case  of 
eight-day     iiicarceialodheniia     loop     in 
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whicli  a  "fine-green  Florentine  bronze 
color"  had  appeared.  Tlie  loop  was  not 
reduced  and  the  patient  died  four  hours 
later,  wlien  tests  ot  the  green  portion 
jnoved  that  it  was  not  gangrenous.  The 
portion  of  the  intestine  was  filled  with 
water  at  a  strong  pressure,  and  only  an 
apparently  sound  part  split.  The  intes- 
tine can  be  colored  green  with  bile 
alone,  and  a  light-green  color  does  not 
necessarily  imply  any  alteration  in  the 
intestinal  wall.  A  yellow-green,  dark, 
black,  or  bottle-green  are  of  worse  sig- 
nificance, but  at  the  same  time  they  do 
not  necessarily  indicate  a  serious  de- 
terioration in  the  intestinal  wall.  Begoin 
(Centralb.  f.  Chir.,  Dec.  2,  '98). 

The  constitutional  symptoms  depend 
upon  the  amount  of  tissue  involved.  At 
first  when  an  extremity  is  affected  there 
may  he  hut  slight  general  disturbance; 
when,  however,  the  gangrene  ascends  the 
limb,  fever  and  other  evidences  of  tox- 
a;niia  appear. 

The  extension  of  gangrene  depends 
to  a  great  degree  upon  the  nature  of  the 
cause  and  the  general  health  of  the  pa- 
tient. An  injury,  which,  through  in- 
terruption of  the  circulation,  is  followed 
by  gangrene,  often  remains  circum- 
scribed to  the  region  in  which  the  blood- 
flow  has  been  reduced  or  arrested,  pro- 
vided, however,  the  general  condition  of 
the  patient  is  favorable.  Persons  in 
poor  health,  or  individuals  who  have 
lowered  their  vital  powers  by  the  exces- 
sive iise  of  alcohol,  overwork,  insufficient 
food,  etc.,  however,  are  much  more  ex- 
posed to  extension  of  the  gangrenous 
process. 

Complications  incident  upon  the  de- 
structive nature  of  gangrene  usually  lie 
behind  a  fatal  issue,  when  this  occurs. 
An  artery  may  be  eroded,  giving  rise  to 
mortal  hemorrhage;  pyaemia  and  septi- 
eannia  through  penetration  into  the 
lilood  of  pyogenic  micro-organisms  or 
their  toxins,  peritonitis  through  exten- 
sion of  the  gangrenous  process  from  a 


gangrenous  hernia,  etc.,  may  be  men- 
tioned among  the  many  death-producing 
conditions  which  can  appear. 

In  the  cases  previously  alluded  to,  in 
which  gangrene  spreads  with  great  ra- 
pidity, the  so-called  traumatic  gangrene, 
the  blood-supply  is  not  only  interrupted, 
from  an  extremity,  but  there  is  septic 
infection  besides.  In  a  few  hours  in 
such  eases  the  gangrene  may  have  spread 
up  an  entire  extremity  through  the 
agency  of  infectious  bacteria.  The  skin 
becomes  brownish  red,  black,  or  green; 
gas  is  rapidly  formed,  and  the  patient 
quickly  succumbs  to  acute  septicannia, 
unless  amputation  has  promptly  relieved 
him  of  the  source  of  infection.  The 
term  "traumatic"  is  inapplicable  to  such 
cases,  because  it  implies  that  this  viru- 
lent form  of  the  disease  is  to  be  expected 
after  traumatism. 

The  characteristic  by  which  traumatic 
gangrene  is  most  readily  recognized  is 
the  subcutaneous  development  of  gas. 
W.  Evans  (Lancet,  Jan.  22,  '98). 

In  truth,  gangrene  seldom  occurs  now- 
adays owing  to  modern  methods,  and, 
even  in  severe  injuries  of  an  extremity 
witnessed  in  the  average  hospital  case, 
separation  of  the  dead  tissues  soon  oc- 
curs. Strict  antisepsis  in  all  surgical 
[irocedures  adopted  greatly  limits  the 
likelihood  that  a  dangerous  form  of  gan- 
grene will  appear.  Yet  even  slight  ex- 
posure of  a  wound  to  infection  may  be 
followed  in  suitable  environment  by  an 
active  necrotic  process  endangering  the 
life  of  the  patient. 

In  DRY  GANGRENE,  of  which  Senile 
gangrene  is  a  type,  there  is  a  distinct 
absence  of  fluids,  and  the  process  of 
mortification  is  more  a  metamorphosis 
into  an  inorganic  mass  than  a  true  de- 
composition; hence  the  term  "mummi- 
fication" frequently  applied  to  this  form. 
The  local  blood-supply  gradually  di- 
minishes,   the    tissues    shrink,    become 
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dark  brown  or  black,  wrinkled,  and  the 
skin  becomes  leathery.    It  usually  affects 
the  toes,  sometimes  the  fingers,  and  may 
spread  to  the  plantar  or  palmar  surfaces. 
Remarkable    ease    of    twin    labor    de- 
scribed  where   one    twin   was    flattened 
and  macerated,  while  the  other  had  gan- 
grene of  the  leg  from  constriction. 

Though  the  infant  lived  but  sixty-five 
hours,  all  the  more  prominent  symptoms 
of  drj'  gangrene  became  well  established. 
Stolz   (Wiener  klin.  Woch.,  Jan.  6,  '98). 

Spontaneous  gangrene  is  rarely  ob- 
served. It  may  be  met  with  in  subjects 
who  apparently  are  in  excellent  health, 
but  affected,  as  aiitopsies  have  shown, 
by  arteriosclerosis.  The  arteries  are 
narrowed,  and  thrombi  are  sometimes 
widely  disseminated  through  the  af- 
fected limb.  This  renders  spontaneous 
gangrene  particularly  malignant,  and 
amputation  of  the  limb  is  often  neces- 
sary, preferably  above  the  knee.  Unlike 
other  varieties,  it  gives  rise  to  acute  suf- 
fering, owing  to  involvement  of  the  local 
nervous  supply,  the  principal  branches 
of  which  are  often  found  greatly  thick- 
ened. Spontaneous  resolution  is  rarely 
observed  in  this  form. 

Form  of  gangrene  which  is  compara- 
tively common  in  Japan.  It  begins  spon- 
taneously in  the  form  of  fissures  or  ulcers 
of  tlie  toes,  then  advances  slowly  until  a 
line  of  demarkation  is  formed  between 
tlie  sound  and  diseased  tissue.  In  some 
cases  the  gangrene  heals  under  suitable 
treatment;  in  others  it  advances  con- 
tinuously and  extends  to  the  thigh. 
Thirty-four  cases,  of  which  only  one  was 
in  a  woman.  The  disease  was  most  fre- 
quent between  thirty-eight  and  forty- 
seven  years,  sliowing  a  marked  differ- 
cnce  from  senile  gangrene.  In  all  of  the 
cases  the  radial  pulse  was  hard  and  dif- 
ficult to  feel.  The  most  important  le- 
sions in  the  examination  of  the  tissues 
were  found  in  the  arteries  of  the  part, 
namely,  obliterating  endarteritis;  or  an 
organized  thrombus.  In  nine  of  the 
cases,  olong  with  the  obliterating  en- 
darteritis, there  was  a  cellular  infiltra- 


tion in  the  tissues,  which  he  regarded  as 
showing  the  sj'philitic  character  of  the 
process.  Haga  (Virchow's  Arcliiv,  clii). 
Fifteen  cases  of  spontaneous  gan- 
grene of  the  legs  in  the  puerperium. 
It  may  be  due  to  embolism  detached 
from  a  diseased  heart-valve  and  lodged 
in  the  anterior  tibial  artery,  or  from 
arterial  thrombosis  extending  from  the 
placental  site  to  the  iliac  vessels.  The 
gangrene  is  usually  dry,  and  the  pain 
very  severe,  and  forms  a  distinct  line 
of  demarkation.  Diagnosis  is  estab- 
lished by  severe  pain,  discoloration, 
coldness,  with  loss  of  sensibility  in  the 
part.  Wormser  (Centralb.  f.  Gyniik., 
Jan.  26,  1901). 

Ergot  gangrene  is  also  partly  of 
neurotic  origin,  the  main  pathological 
factor  being  vasomotor  spasm  brought 
on  by  the  ingestion  of  ergot  of  rye  when 
rye-flour  is  used  instead  of  wheat-flour 
in  making  bread,  as  is  the  case  in  many 
parts  of  Europe.  The  continued  con- 
sumption of  ergot  of  rye  gives  rise  to 
various  preliminary  symptoms:  general 
adynamia,  gastric  disorders,  formication, 
and  fugitive  pains.  The  arrest  of  tlie 
blood-current  through  the  spasmodic 
contractions  of  the  arteries  is  soon  fol- 
lowed by  blanching  and  lowered  nutri- 
tion, which  makes  the  part  vulnerable 
to  the  least  traumatism.  Even  without 
such,  the  ill-nourished  areas  farthest 
from  the  centre — the  toes,  the  ears,  the 
nose,  etc. — finally  succumb. 

Diabetic  Gangrene.  —  Gangrene  is 
rather  frequently  observed  in  diabetics, 
especially  in  persons  advanced  in  years. 
Heidenhain  attributes  it  to  the  common 
cause  of  senile  gangrene,  arteriosclero- 
sis; the  main  factor  he  believes  to  be  an 
abnormal  susceptibility  to  wound  infec- 
tion. Still,  the  fact  that  internal  vis- 
cera sometimes  become  gangrenous  in 
such  cases  would  tend  to  invalidate  this 
view.  In  a  case  witnessed  by  Turner 
the  pyramids  of  the  left  kidneys  were 
found  gangrenous.     A  marked   line  of 
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separation  existed,  and  every  other  por- 
tion of  the  organ  was  healthy,  as  was 
also  the  entire  urinary  system. 

Pressure  Gangrkne.  —  This  occurs 
when  a  region  in  a  low  state  of  vitality 
— such  as  occurs  in  prolonged  fevers, 
etc. — is  submitted  to  continued  pressure. 
The  vascular  supply,  already  weakened, 
becomes  further  weakened,  especially 
when,  as  is  the  case  over  the  sacrum, 
the  scapula,  etc.,  the  soft  tissues  are 
pinched,  as  it  were,  between  a  bone 
and  the  bed.  The  slightest  injury  over 
such  a  site  becomes  the  seat  of  ulcer- 
ation, the  so-called  "bed-sores,"  and 
gangrene  is  apt  to  follow,  if  through  the 
presence  of  arteriosclerosis  and  old  age 
the  lumen  of  the  vessels  is  already 
limited. 

Case  in  wliich  death  from  septicieniia 
followed  the  ritual  operation  at  the 
hands  of  the  mohel.  Circumcision  was 
done  on  the  tenth  day.  Several  hours 
after  the  operation  severe  hsemorrhage 
occurred,  which  was  checked  after  con- 
siderable labor,  by  the  religious  opera- 
tor. Forty-eight  hours  later  the  author 
found  the  anterior  portion  of  the  penis 
in  a  condition  of  dry  gangrene,  the  cause 
of  which  was  discovered  to  be  a  narrow 
strip  of  gauze,  evidently  saturated  with 
some  styptic,  and  tightly  constricting  the 
organ.  Death  occurred  on  the  thirteenth 
day  after  the  operation.  Brothers  (Med. 
Record,  Jan.  30,  '97). 

Gangi-ene  of  the  genitals  following  for- 
ceps application  for  deformed  pelvis;  re- 
covery. F.  Bruschi  (Arch,  di  Ostet.  e 
Ginec,  July,  '97). 

Symmetrical  gangrene,  or  Ray- 
naud's disease,  is  a  form  which  occurs  in 
paroxysms.  It  begins  with  parsesthesia 
and  sharp  pains.  The  tips  of  the  fingers 
and  toes,  the  parts  most  frequently  af- 
fected, then  become  cyanotic  and  gan- 
grenous. The  entire  phalanx  is  occa- 
sionally involved.  It  is  occasionally  ob- 
served in  other  parts  of  the  bodj',  the 


unaffected   surfaces   being   usually   very 

pale. 

JIan,  aged  35  years,  for  ten  years  had 
symmetrical  gangrene,  beginning  in  the 
toes.  Later,  the  skin  over  the  feet  be- 
came livid  and  discolored.  Death  took 
place  with  symptoms  of  apoplexy.  Au- 
topsy showed  hfeniorrhage  in  the  left 
lateral  ventricle  and  extensive  and  se- 
vere arteriosclerosis.  The  arteries  of  the 
legs  were  especially  affected.  Thiersch 
(Mlinch.  med.  Woch.,  No.  48,  '95). 

Carbolic-Acid  Gangrene. — Car- 
bolic acid  has  caused  gangrene  in  so 
many  cases  that  it  seems  to  merit  a  spe- 
cial place  among  chemical  agents  capable 
of  inducing  this  condition.  Even  in  2- 
per-cent.  solution,  this  agent  is  capable 
of  destroying  the  life  of  tissues.  The 
majority  of  cases  reported  in  which 
gangrene  occurs  were  felons  or  slight 
disorders  of  the  finger-tips  or  toes.  Ac- 
cording to  Czerny  (Mlinch.  med.  Woch., 
Apr.  20,  '97),  the  duration  of  the  appli- 
cation is  more  important  than  the 
strength  of  the  solution,  the  anaesthetic 
action  of  the  drug  causing  it  to  be  left 
in  situ  prolonged  periods  at  a  time.  The 
parts  first  become  grayish  white  and 
eventually  black.  There  is  no  pain,  and 
the  gangrene  is  only  revealed  by  the 
appearance  and  the  stiffness  of  the  finger 
or  toe  affected. 

Three  cases  in  which  applications  of 
carbolic  acid  resulted  in  gangrene.  A 
2-per-cent.  solution  of  carbolic  acid  can 
have  a  deleterious  influence.  Leusser 
(Munch,  med.  Woch.,  No.   15,   '96). 

Case  of  disseminated  gangrene  of  skin 
due  to  iodide  of  potassium.  The  ulcers 
were  sharp-cut  witii  slightly-elevated 
borders.  The  mucous  membranes  were 
unafTected.  The  urine  contained  neither 
sugar  nor  albumin,  but  the  patient's  gen- 
eral health  was  bad.  Audry  (Annales  de 
Derm,  et  de  Syph.,  No.  11,  '97). 

Eighteen  cases  of  gangrene  of  the 
fingers,  the  result  of  weak  carbolic-acid 
dressings.  This  makes  a  total  of  132 
cases    reported.      Carbolic    acid    in    any 
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strength  as  a  moist  dressing  is  dangerous, 
and  should  never  be  used.  F.  B.  Harring- 
ton   (Amer.   Jour.  Med.   Sciences,  July, 

1000). 

Etiology  and  Pathology. — The  causes 
of  tissue-death  are  divided  by  Tillmans 
("Surgical  Pathology,"  Eogers's  transl.) 
into  four  general  classes:  1.  Interrup- 
tion of  the  afferent  flow  of  arterial  blood 
without  the  development  of  a  collateral 
circulation,  such  as  may  occur  in  the 
cases  of  thrombosis  and  embolism,  or 
after  ligation,  or  in  consequence  of  the 
pressure  of  a  tumor  or  inflammatory 
exudate.  2.  Interruption  of  the  effer- 
ent flow  of  venous  blood.  3.  Interrup- 
tion or  stasis  of  the  circulation  in  the 
capillary  walls.  4.  Death  of  the  tissue- 
cells  without  any  disturbance  of  circula- 
tion, due  to  poison,  such  as  snake-bites, 
or  to  micro-organisms  or  the  products  of 
their  metabolism,  such  as  are  found  in 
infectious  diseases  of  wounds;  for  ex- 
ample, erysipelas,  cellulitis,  and  septi- 
Cffimia. 

Local  and  general  anaemia,  venous 
6tasis,  disturbances  of  circulation  from 
diseases  of  the  vessels, — heart  or  lungs, 
— or  disturbances  of  circulation  due  to 
inflammation — in  short,  faulty  circula- 
tion from  any  cause — increase  the  dis- 
position to  gangrene  from  the  effects  of 
chemical  or  thermal  influences. 

The  special  etiological  factors  have 
been  already  alluded  to,  while  gangrene 
as  a  complication  of  various  infectious 
diseases  has  been  reviewed  in  the  re- 
spective articles  upon  the  latter. 

Two  cases  of  gangrene  observed  fol- 
lowing measles  in  children.  In  the  first 
case  the  mouth  became  sore  and  later 
gangrenous.  In  the  second  case  the  right 
tilde  of  the  vulva  was  found  covered  with 
a  dark,  gangrenous  spot,  the  size  of  a 
half  dollar,  involving  the  right  labia  ma- 
jora  and  minora,  the  clitoris,  and  the 
vagina  in  the  region  of  the  meatus  uri- 
narius.     Death  occurred  in  both  cases. 


G.  E.  Lochner  (Albany  Med.  Annals,  Apr. 
4,  '96). 

Case  of  a  girl,  aged  2  years,  who,  on  tho 
tenth  day  of  an  attack  of  measles,  pre- 
sented a  plaque  of  gangrene  the  size  of 
the  palm  of  the  hand  upon  the  right 
lateral  aspect  of  the  thorax  below  the 
axilla.  The  periosteum  of  the  subjacent 
ribs  was  laid  bare,  with  a  part  of  the 
great  pectoral  muscle.  Cure  resulted 
without  functional  impairment  after  a 
large  abscess  had  developed  in  the  inter- 
nal aspect  of  the  arm  facing  the  gangre- 
nous area.  The  author  attributes  the  lo- 
calization of  gangrene  to  the  habit  which 
the  child  had  of  lying  on  its  right  side. 
The  compression  had  produced  thrombo- 
sis of  the  long  thoracic  artery,  with  con- 
sequent gangrene  of  the  tissues,  whose 
power  of  resistance  had  been  weakened 
by  the  disease.  Wunder  (Miinch.  med. 
Woch.,  No.  20,  S.  536,  '97). 

Case  of  multiple  gangrene  of  the  skin 
in  a  nervous,  anoemic  girl,  21  years  of 
age.  After  a  burn  upon  the  left  hand  a 
vesicular  eruption  attended  by  severe 
stinging  pain  appeared,  at  first  limited 
to  the  left  arm,  but  later  distributed  over 
the  whole  body.  With  the  evacuation  of 
the  contents  of  the  vesicles  upon  the  left 
arm  discoloration  occurred,  and  an  eschar 
formed  which  fell  off  after  a  considerable 
time.  The  defect  healed  with  the  forma- 
tion of  scar  keloid.  Upon  other  portions 
of  the  body  the  blebs  were  tensely  filled 
with  pure  serum  or  serum  and  blood,  and 
ruptured  after  a  shoi't  time,  laying  bare 
the  corium;  these  healed  by  granulation 
without  the  formation  of  an  eschar. 
After  several  outbreaks  recovery  took 
place,  the  affection  having  lasted  over  a 
year.  The  nervous  system  plays  an  im- 
portant role  in  the  disease,  which  depends 
upon  a  trophoneurotic  process.  Hintner 
(Archiv  f.  Derm.  u.  Syph.,  U.  38,  H.  2, 
'97). 

Case  of  symmetrical  gangrene  pro- 
duced by  embolism  of  one  iliac  artery. 
Patient  died  on  the  twenty-eight  day. 

In  the  left  common  iliac  artery  was 
nn  embolus  adherent  to  the  internal  coat, 
which  appeared  normal.  Secondary  but 
non-adherent  clots  were  prolonged  down- 
ward into  the  internal  and  external  iliac, 
the  femoral,  and  the  deep  femoral  artcr-  ■ 
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ies.  A  secondary  clot  ascended  to  the 
bifurcation  of  the  aorta  and  then  de- 
scended in  the  right  iliac  and  femoral 
arteries.  All  the  secondary  clots  were 
soft  and  non-adherent;  those  on  the 
right  side  especially  floated  in  the 
arteries  ■which  they  did  not  fill.  The 
left  kidney  and  the  spleen  were  full  of 
infarcts  of  the  same  nature  as  the  iliac 
embolus.  Widal  and  Nobecourt  {Lancet, 
April  16,  '98). 

Study  of  15  specimens  of  gangrene. 
In  cases  due  to  arterial  sclerosis  a  high- 
grade  sclerotic  proliferation  of  the  in- 
tima  is  found,  causing  stenosis  of  the 
lumen  of  one  or  more  of  the  main  ves- 
sels. It  threatens  the  life  of  the  ex- 
tremity by  closing  the  exit  of  the 
branches  from  the  vessel  involved,  pre- 
venting the  formation  of  collateral  cir- 
culation. A  secondary  progressive 
thrombosis  is  also  apt  to  develop  on  the 
changed  arterial  wall.  Senile  or  dia- 
betic gangrene,  a  localized  petrifaction 
of  the  arteries,  sometimes  forms. 
Bunge  (Archiv  f.  klin.  Chir.,  Bd.  Ixii, 
H.  1,  1901). 

Analysis  of  personal  cases  and  of  all 
the  cases  of  gangrene  following  in- 
fectious disease  found  in  literature:  166 
in  all.  The  most  frequent  causes  were 
typhoid  and  typhus  fever,  and  after 
these  influenza,  puerperium,  and  pneu- 
monia, in  the  order  named.  Scarlet 
fever  was  the  cause  in  only  3  cases,  and 
diphtheria  in  only  1.  The  commonest 
seat  is  in  the  legs,  122  cases  having  gan- 
grene in  this  situation.  There  appears 
to  be  no  difference  between  the  right 
and  left  legs,  and  gangrene  of  both  legs 
is  less  common  than  of  either  separately. 
In  128  cases  of  which  the  result  is 
known,  42  patients  died.  The  percent- 
age is  much  higher  among  women  than 
among  men.  In  65  cases  autopsy 
showed  thrombosis  in  the  main  artery  of 
the  limb.  In  many  of  the  others  investi- 
gation was  not  made.  Eichhorst  (Deut- 
sches  Archiv  f.  klin.  ^led.,  vol.  l.xx,  H. 
5-6,  1901). 

Rapidly-spreading  gangrene,  the  gan- 
grene foudroyante  of  French  surgeons,  is 
developed  when  to  a  necrotic  process  in 
the  economy  there  is  added  a  rapidly- 


spreading  emphysematous  condition  of 
the  surrounding  parts,  with  increased 
tension,  crepitation,  the  formation  of 
gaseous  bulte,  and  a  bronzed  and  streaky 
discoloration  of  the  skin.  The  disease, 
once  established,  tends  to  spread  rapidly 
to  other  parts  of  the  body,  and  consti- 
tutes the  most  fatal  form  of  gangrenous 
trouble. 

Gaseous  gangrene  may  be  produced 
by  various  micro-organisms,  particularly, 
however,  by  the  bacillus  aerogenes  cap- 
sulatus,  which,  without  having  a  specific 
action,  behaves  in  man  as  a  toxin  sapro- 
phyte upon  tissues  already  seriously  dam- 
aged. The  bacillus  coli  communis,  with 
other  germs,  may  also  cause  gaseous 
gangrene.  Muscatello  (Rif.  Medica,  May 
21,  22,  23,  1900). 

Infectious  gangrene  of  the  skin  is  oc- 
casionally observed.  According  to  Cail- 
laud  (Rev.  Mens,  des  Mai.  de  I'Enfance, 
Jan.  and  Mar.,  '97),  this  appears  under 
two  conditions:  There  may  be  a  previ- 
ous ulcerative  skin-lesion,  from  and 
upon  which  the  gangrene  starts,  or  the 
gangrene  may  appear  immediately  after 
a  non-ulcerative  manifestation  of  the 
skin;  it  is  not  an  occasional  accident, 
but  constitutes  an  essential  element  of 
the  disease.  Any  cause  which  impairs 
general  health  predisposes  to  that  con- 
tagious affection,  and  existing  ulcera- 
tions and  erosions  serve  as  a  door  of 
entrance  for  the  contagion. 

Spreading  traumatic  gangrene,  though 
usually  developed  in  subjects  suffering 
from  general  depraved  health,  occasion- 
ally occurs  in  healthy  subjects  through 
infection  of  the  wound  by  the  anaerobic 
bacillus  of  malignant  oedema  of  animals, 
and  to  which  fowls  are  particularly  sus- 
ceptible. Through  the  experimental 
observations  of  Chauveau  and  Arloing, 
Brieger,  Ehrlich,  and  others,  the  fact 
has  been  practically  established  that  the 
same  germ,  which,  on  the  one  hand,  may 
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give  rise  in  animals  to  malignant  cBdema, 
may,  on  the  other,  when  ingrafted  in 
man  on  tissue  the  seat  of  a  moist  gan- 
grene, produce  the  emphj-sematous  con- 
dition. 

In  the  field-mouse,  an  animal  immune 
to  the  bacillus  of  septicaemia,  Koch  has 
produced,  experimentally,  a  progressive 
gangrene  from  inoculations  with  chain 
micrococci  not  to  he  distinguished  from 
the  streptococcus  pyogenes.  He  has  also 
shown  that  the  ptomainic  products  of 
bacterial  activity  may  themselves  cause 
the  destruction  of  tissue,  since,  in  the 
examination  of  specimens  from  the  in- 
oculated animals,  the  progressive  necro- 
sis was  observed  markedly  in  advance 
of  the  bacterial  invasion. 

Case  of  gaseous  gangrene  complicating 
a  compound  fracture  of  the  riglit  fore- 
arm in  a  boy  of  10  years,  the  bones  com- 
ing in  contact  with  mud.  For  tlie  first 
two  days  the  patient  did  well,  then  the 
arm  began  to  swell  and  became  rapidly 
emphysematous  and  gangrenous,  with  a 
line  of  demarkation  an  inch  above  the 
elbow;  the  swelling  was  dusky  in  color 
and  there  was  crepitation  extending  over 
the  scapula  and  below  the  clavicle.  Sev- 
eral long  incisions  were  made  along  the 
forearm  and  gas  escaped  with  great  force. 
Antiseptic  measures  were  carried  out  and 
the  condition  of  the  arm  rapidly  im- 
proved, probably  because  of  the  relief 
from  pressure  on  the  blood-vessels  by  the 
gas.  Amputation  at  the  junction  of  the 
upper  and  middle  third  of  the  arm  was 
necessary,  however.  The  condition  is  be- 
lieved to  have  resulted  from  infection 
with  the  bacillus  aerogencs  capsulatus, 
but  no  bacteriological  examination  is  re- 
ported. Reports  of  l(i  cases  of  infection 
by  this  microorganism  in  literature,  with 
12  deaths  and  4  recoveries  found.  C.  P. 
Gildersleeve  (Med.  Record,  Mar.  4,  '99). 

Study  of  the  nature  of  the  vascular 
lesions  observed  in  fourteen  cases  of 
senile  and  diabetic  gangrene.  There  is 
most  probably  a  primary  arteriosclerosis 
obliterans  which  terminates  in  throm- 
bosis;  the  latter  extends  into  the  col- 


lateral branches,  abolishes  the  anasto- 
motic circulation,  and  determines  the 
occurrence  of  gangrene.  Bunge  (Edin- 
burgh iled.  Jour.,   Sept.,   1900). 

Treatment. — Eemoval  of  the  causative 
factors  and  especially  those  interfering 
with  free  circulation  is  the  first  indica- 
tion. In  strangulated  hernia — for  in- 
stance, section  of  the  constricting  ring — 
this  aim  can  be  reached;  in  paraphimo- 
sis, pressure  from  superficial  tumors, 
bed-sores,  tight  bandages,  etc.,  relief  can 
be  afforded  in  this  way.  In  many  cases, 
however,  this  resource  is  not  available. 
In  obstruction  due  to  thrombosis  and 
arteriosclerosis,  for  example,  all  that  can 
be  done  is  to  facilitate  the  return  of 
the  blood  by  judicious  procedures.  Ele- 
vation of  the  part,  with  slight  flexion  of 
the  extremity  affected,  gentle  massage 
toward  the  heart,  warmth,  taking  care 
to  avoid  "hot-bottle  burns,"  which  under 
such  circumstances  are  easily  inflicted, 
represent  the  minor  indications. 

When,  notwithstanding  prophylactic 
measures,  the  gangrenous  process  de- 
velops, disinfection  of  the  area  should 
at  once  begin.  Iodoform,  orthoform, 
aristol,  and  resorcin  are  valuable  in  this 
connection. 

In  a  case  of  hospital  gangrene  in  a 
young  girl,  resulting  from  ulcerations  of 
the  leg,  applications  of  resorcin  produced 
excellent  results,  in  solutions  of  the 
strength  of  1  in  50.  Hallopeau  (Semaine 
MC-d.,  June  11,  '92). 

Case  of  hospital  gangrene  c\ncd  by  the 
application  of  bandages  soaked  in  cam- 
phorated ether.  M.  A.  Coyon  (Ann.  de 
rinst.  Pasteur,  Nov.,  '90). 

Remarkable  results  obtained  in  a  dia- 
betic who  had  had  gangrene  in  one  leg 
which  necessitated  amputation.  The 
other  leg  became  involved,  and  a  suc- 
cession of  scabs  formed  on  the  foot.  No 
pulse  could  be  felt  in  the  dorsal  artery 
of  the  latter  or  in  the  posterior  tibial. 
After  a  half-hour's  massage  the  whole 
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foot  and  leg  were  warmer,  the  tissues 
softer,   and    the    tension    less,    and   the 
dorsal  artery  could  be  felt  so  that  the 
pulse  could  be  counted.     The  method  of 
work  was  principally  by  deep  manipula- 
tion in  a  downward  direction  to  aid  the 
arterial    current,    followed    by    upward 
friction,  or  effleurage,  to  aid  the  venous 
and  lymphatic   flow.     Douglas   Graham 
(Inter.  Clinics,  vol.  iv,  series  10,  1901). 
The  next  object  is  to  prevent  infec- 
tion of  the  healthy  tissues  beyond  by 
products    of    decomposition.      Any    ac- 
cumulation   of    offensive    fluid    or    gas 
sh.ould  be  prevented  by  evacuating  foci 
and  treating  the  part  with  antiseptic  lo- 
tions.    An  excellent  agent  in  this  con- 
nection is  permanganate  of  potassium  in 
l-grain-to-the-ounce  solution.    Infiltrat- 
ing abscesses  should  be  followed  up  to 
the  living  tissues  above,  if  needed,  to 
thoroughly  clear  them  of  the  infecting 
elements.     Carbolic  acid  should  not  be 
used  as  a  disinfectant,  since  it  tends  to 
lower  the  vital  resistance  of  the  tissues. 
The  adoption  of  radical  measures  must 
be  regulated  by  the  progress  of  the  case 
and  the  nature  of  the  primary  disorder 
present. 

When  amputation  is  determined  upon, 
the  anatomical  distribution  of  the  vascu- 
lar supply  of  the  part  must  clearly  be 
borne  in  mind  and  an  effort  made  to 
leave  in  the  flaps,  not  only  unobstructed 
vessels,  if  arteriosclerosis  or  thrombosis 
be  present,  but  also  a  sufficient  supply 
to  insure  proper  nutrition.  Stephen 
Smith,  of  New  York  (Phila.  Med.  Jour., 
Oct.  29,  '98),  recommends  the  following 
amputation  when  gangrene  of  the  foot 
is  present,  and  when  it  is  decided  to  am- 
putate at  the  knee  or  through  the  thigh. 
There  being  eight  arterial  branches  in 
this  region,  if  the  incisions  and  flaps  are 
suitably  planned  this  arterial  supply 
need  not  be  seriously  interfered  with. 
His  method  of  amputation  is  as  follows: 
A    straight  incision   is  made   from  two 


inches  above  the  upper  border  of  the  pa- 
tella downward  over  the  centre  of  that 
bone  to  the  tuberosity  of  the  tibia. 
From  the  lower  extremity  of  this  per- 
pendicular incision  two  curved  incisions 
are  made,  having  their  convexity  down- 
ward, and  extending,  respectively,  in 
the  direction  of  the  external  and  inter- 
nal borders  of  the  limb.  These  two  in- 
cisions having  been  united  posteriorly 
by  a  straight  incision  across  the  upper 
border  of  the  calf,  the  flaps  are  dissected 
up  from  the  tibia  and  fibula,  the  patella 
is  removed,  and  the  knee-joint  is  dis- 
articulated. 

It  is  generally  thought  advisable  not 
to  interfere  with  the  reparative  efforts 
of  Nature  when  the  line  of  demarkation 
is  clearly  established.  When,  however, 
in  the  case  of  an  extremity,  there  is  no 
line  and  the  morbid  process  ascends  here 
and  there  or  evenly  and  the  patient 
shows  evidences  of  impending  constitu- 
tional disturbances,  the  question  of  am- 
putation is  in  order.  In  arriving  at  a 
decision  in  this  connection  the  various 
reasons  for  an  amputation  should  be 
carefully  computed,  namely:  The  nature 
of  the  causative  disorder;  the  probabili- 
ties as  to  spontaneous  resolution;  the 
subsequent  deformity  involved,  both 
without  and  with  amputation  based 
upon  the  parts  (muscles,  nerves,  vessels) 
already  destroyed;  and  last,  but  not 
least,  the  general  health  of  the  patient. 
These  may  all  prove  useful  in  case  of 
subsequent  controversy.  Severe  injuries 
followed  by  gangrene  warrant  amputa- 
tion if  the  tendency  to  spread  is  evident. 
When  a  putrescent  mass,  however, 
though  the  line  of  demarkation  be 
present,  exposes  the  patient  to  general 
toxEemia,  amputation  is  also  warranted 
as  soon  as  the  signs  of  septicaemia  ap- 
pear. Especially  is  this  true  in  "trau- 
matic gangrene." 
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All  surgeons  agree  that  a  high  ampu- 
tation is  to  be  preferred,  and  the  knee 
or  thigli  is  usually  selected  because  the 
profunda  femoris  is  rarely  obstructed  by 
thrombi. 

In  SENILE  GAXGREXE  a  conservative 
line  of  treatment  is  indicated,  since 
meddlesome  surgery  here  is  liable  to  be 
followed  by  extension  of  the  morbid 
process.  Attention  to  the  healthy  tis- 
sues of  the  entire  surface  is  necessary, 
since  a  minute  abrasion,  a  slight  blow, 
may  become  a  gangrenous  area.  As 
taught  by  Thomas  Jones  (Med.  Chron- 
icle, Jan.,  '98),  when  the  gangrene  is 
limited  to  one  or  two  toes  and  the  pa- 
tient's condition  is  satisfactory,  the  sur- 
geon should  be  content  with  the  expect- 
ant plan  of  treatment,  taking  precau- 
tions to  lessen  or  prevent  the  effects  of 
local  septic  infection.  When,  however, 
the  gangrene  has  reached  the  metatar- 
sus, he  should  be  prepared  to  perform 
the  high  operation;  that  is,  amputation 
above  the  knee.  The  local  treatment  in 
limited  forms  of  gangrene  should  con- 
sist in  thorough  cleansing  of  the  foot 
and  leg,  free  dusting  of  the  immediate 
vicinity  of  the  dead  part  with  iodoform, 
and  the  application  over  this  powder  of 
sublimate  or  salicylic  wool.  The  use  of 
artificial  heat  in  the  form  of  poultices 
and  fomentations  is  positively  mischiev- 
ous. Pain  may  be  relieved  by  the  inter- 
nal administration  of  opium  and  the 
local  application  of  a  powder  composed 
of  boric  acid,  sublimate  of  bismuth,  and 
hydrochlorate  of  morphine. 

Case  of  sjnchroiioiis  ainputatioii  of 
both  thiglis  for  fjangrene  of  the  feet 
under  special  eocainization.  The  patient 
was  a  man  of  68  years.  Twenty  minims 
of  2-per-cent.  solution  of  eocaine  Iiydro- 
fhlorate  were  employed,  llie  needle  I>o- 
ing  entered  between  the  fouilli  and  fifth 
lumbar  vertcbne.  The  icMdl  was  in 
every  way  satisfacttjry.  (!.  ti.  Ilnpkins 
(Amer.  Mcdieine,  •Uine  1.').  lilOl). 


In  the  treatment  of  diabetic  gax- 
GREXE  no  special  features  are  indicated. 
Heidenhain,  who  has  given  the  subject 
special  attention,  states  that,  as  in 
senile  gangrene,  as  long  as  the  gangrene 
is  confined  to  one  or  two  toes  the  line 
of  demarkation  should  be  awaited  and 
the  dead  tissues  allowed  to  separate  of 
themselves.  Removal  of  the  gangrenous 
portion  with  forceps  and  scissors  may 
lead  to  gangrene  of  the  parts  above,  al- 
though the  line  of  demarkation  has  been 
fully  established.  As  soon,  however,  as 
the  gangrene  attacks  the  sole  or  the  dor- 
sum of  the  foot,  an  amputation  of  the 
thigh  should  be  made  as  close  above  the 
condyles  as  possible.  Amputation  below 
the  knee  is  nearly  always  followed  by 
gangrene  of  the  flaps.  In  11  cases  of 
diabetic  gangrene  6  were  saved  by  thigh 
amputation.  Two  of  the  3  fatal  cases 
had  large  quantities  of  sugar  in  the 
urine  (8  per  cent,  and  5  per  cent.), 
while  the  remaining  2  showed  much 
albumin  in  addition  to  sugar.  Such 
cases  should  avoid  even  insignificant 
injuries,  which  in  them  may  assume  seri- 
ous proportions — precisely  as  in  senile 
gangrene. 

Symmetrical  gangrene  rarely  calls 
for  surgical  interference.  The  treat- 
ment of  the  neurosis  and  constitutional 
measures  are  generally  sufficient,  and 
has  been  described  elsewhere. 

Constitutional  Measures.  —  These 
should  not  be  neglected.  Nutrition 
should  receive  especial  care,  and  the  pa- 
tient should  be  supplied  with  nourishing 
food.  The  low  diet  which  older  ideas 
seemed  to  warrant  belongs  to  the  past. 
Alcoholic  stimulants  should  he  given, 
but  in  small  quantities  at  a  time — just 
enough  to  sustain  normal  cardiac  action. 
Strychnine  is  a  valuable  adjuvant,  by 
stimulating  vasomotor  action.  Promis- 
cuous drugging  should  be  avoided. 
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YELLOW  FEVER. 

Symptoms.  —  The  symptomatology  as 
here  given  was  studied  by  Dr.  Murray, 
of  the  Marine-Hospital  Service. 

The  patient  may  complain  of  having 
sickened  in  the  night  or  early  morning, 
and  of  headache  and  malaise,  with  some 
gastric  distress.  A  chill  sufficiently  se- 
vere to  be  spoken  of  is  rare,  but  chilli- 
ness is  usually  complained  of.  Distress 
in  the  early  morning  is  a  rule.  Failure 
to  eat  a  good  breakfast  is  a  bad  omen, 
but  it  suggests  a  mild  case.  Fever  of 
101°  to  103°,  with  pulse  of  110  to  120; 
cutting  pain  through  the  forehead,  with 
aching  eyes;  fullness  of  eyes  with  some 
pain  and  suffusion,  generally  with  injec- 
tion, are  probable  signs.  The  back  and 
thighs  are  painful  in  a  severe  case;  there 
is  some  soreness  in  the  mildest  cases. 
Severer  cases  will  have  pain  in  back  of 
neck  and  in  calves. 

By  pressing  firmly  and  deeply  over 
the  region  of  the  gall-bladder,  one  will 
generally  elicit  a  noise  resembling  a 
squeak.  The  face  is  full  and  less  rnobile 
than  in  health,  with  a  fullness  of  the 
upper  lip. 

[Passed  Assistant  Surgeon  White  re- 
ports that  he  made  two  diagnoses  with 
the  swollen  iipper  lip  as  the  first  notice- 
able sj-mptom.] 

The  cheeks  are  more  or  less  dusk}-, 
the  hue  depending  also  on  the  patient's 
color;  they  are  sometimes  faintly  pur- 
plish. Sweating  diminishes  these  facial 
signs  in  a  few  hours.  There  is  conges- 
tion of  the  sclerotics,  which  increases, 
until  after  thirty-six  hours,  when  they 
tend  to  become  yellowish;  in  children, 
the  eyes  remain  pearly.  Frequently 
pressure  on  the  eyeballs  will  cause  pain, 
especially  in  bad  cases.  Primary  com- 
plete constipation  or  semieonstipation  is 
always  present. 


The  superficial  circulation  is  abnor- 
mal and  sluggish;  the  skin  may  be 
streaked  by  passing  the  finger  over  it  or 
paled  for  a  quarter  of  a  minute  by  pinch- 
ing; this  is  a  good  sign,  especially  after 
the  disease  has  progressed  thirty-six 
hours.  The  skin  is  moist,  as  a  rule,  and 
stays  so  to  the  end,  whether  drugs  are 
given  or  not.  Yellowness  of  the  skin  is 
not  to  be  looked  for  early.  Unless 
there  is  nausea  or  headache,  the  patient 
lies  quietly. 

There  is  less  rapidity  of  pulse  than 
the  febrile  condition  present  warrants, 
judging  from  lung  disorders  and  enteric 
fever.  An  inveterate  smoker's  pulse 
may  become  reduced  when  the  amount 
of  tobacco  used  is  also  reduced.  After 
2  V2  or  3  days  the  pulse  falls  below  70 
and  later  on  lower  yet;  fright  and  irri- 
tation cause  the  slowness  to  pass  unob- 
served. The  pulse  should  be  counted 
without  the  patient's  knowledge. 

The  above  signs  are  sufficient  to  war- 
rant isolation,  even  if  there  is  no  known 
case  of  the  fever  within  a  thousand 
miles. 

After  sixty  hours  there  should  be 
some  albumin  in  the  urine,  but  it  may 
be  absent.  Anuria  may  exist,  but  in 
women  is  not  reliable,  while  in  children 
it  is  sometimes  difficult  to  obtain.  Al- 
bumin should  not  be  confounded  with 
mucin.  Other  symptoms  should  not  be 
treated  lightly  because  no  all)umin  is 
found  in  the  urine. 

At  this  stage  some  brown  mucus,  or 
black  discharges,  or  "bismuth"  stools 
may  bedooked  for:  early  in  mild  cases — 
late  sometimes  in  severe  ones.  This  is 
only  confirmatory  evidence,  however. 
Mild  cases  suffer  from  distaste  for  usual 
food  only,  and,  of  course,  there  is  ano- 
rexia from  the  beginning.     The  vomit- 


YELLOW  FEVEK.     DIAGNOSIS. 


GS5 


ing  of  the  last  food  taken  is  usual,  and 
Ijile  is  voided  earlj-  if  the  earlj-  nausea  is 
not  checked,  but  no  bile  will  be  vomited 
during  the  thirty-six  hours  following 
proper  bowel  movements. 

After  vomiting  the  last  food  taken 
and  a  little  bile,  the  vomit  usually  be- 
comes white,  and  remains  so  until  blood 
oozes  into  the  duodenum  or  stomach: 
(he  source  of  the  black  vomiting.  Hic- 
cough and  retching  appear,  and  the 
black  fluid  may  be  heard  regurgitating 
through  the  jij'lorus  into  the  stomach. 

[Tlie  gravest  two  symptoms  that  can 
arise  during  the  course  of  a  case  of  yel- 
low fever  are  umloubteilly  black  vomit 
and  suppression  of  urine.  Black  vomit  is 
caused  by  rupture  of  wall.s  of  capillaries 
or  venous  and  arterial  radicles,  and  the 
discharge  of  blood  into  the  cavity  of  the 
stomach,  where,  coming  into  contact 
with  hyperacid  gastric  juice,  it  becomes 
altered  into  small  masses  of  brownish- 
black  color,  somewhat  resembling  cof- 
fee-groxmds  in  gross  appearance.  Its  ad- 
vent may  also  indicate  a  general  haemor- 
rhagic  diathesis,  which  may  be  mani- 
fested by  ha-morrluiges  from  the  nose, 
gums,  fauces,  rectum,  or  by  extravasa- 
tions into  the  connective  tissue  of  the 
scrotum.  The  abrupt  appearance  of 
black  vomit  in  large  quantities  without 
warning  is  unusual.  Careful  search  will 
oflcn  show  minute  brown  or  black  par- 
ticles floating  in  clear  fluid,  and  pre- 
.senting  the  appearance  described  by 
some  authors  as  "bee's  or  butterfly 
wings."  It  is  not  uncommon,  however, 
that  patients  just  before  death  should 
vomit  a  large  quantity  of  black  vomit, 
and  that  after  death  the  stomach  sliould 
be  found  to  contain  several  quarts  of 
the  fluid.  It  would  seem  probable  tliat 
in  these  cases  the  hreniorrhage  which 
produces  it  was  nuire  of  an  active  hsem- 
orrhagc  than  a  capillary  oozing,  and  that 
death  comes  (|uickly  as  the  result  of 
.shock.    II.  D.  CiCDDiNdS,  V.  S.  yi.  11.  S.] 

FuLMiXAXT  Casks.  —  Sometimes  the 
symptoms  appear  in  such  quick  sueces- 
.-ion  that  wc  think  tlie  attack  is  neces- 


sarily fatal.  Often  in  such  cases  we 
have  no  chance  to  ask  the  patient  how 
matters  fared  with  him  twenty-four  or 
thirty-six  hours  before.  Walking  cases 
are  as  common  in  this  as  in  the  other 
bed  diseases.  The  case  of  a  man  may  be 
reported  who  suffered  from  headache  for 
three  days  while  on  duty,  black  vomit 
occurring  while  he  was  on  the  stairs  on 
the  way  to  his  death-bed. 

Diagnosis.  —  The  diagnosis  of  yellow 
fever  as  here  presented  was  obtained 
from  a  report  by  Dr.  John  Guiteras,  for- 
merly of  the  U.  S.  Marine-Hospital 
Service. 

The  diagnosis  of  individual  cases  of 
yellow  fever  is  very  easy.  There  is  no 
acute  febrile  disease  in  which  there  are 
as  many  signs  that  may  be  called  pa- 
thognomonic. The  diagnosis  of  the  dis- 
ease rests  upon  three  such  symptoms, 
namely:  the  facies,  the  albuminuria, 
and  the  want  of  correlation  between  the 
pulse  and  temperature.  The  facies  is 
extremely  characteristic,  but  it  is  well 
not  to  announce  officially  the  existence 
of  yellow  fever  until  the  presence  of  al- 
bumin in  the  urine  is  shown. 

Face. — The  appearance  of  the  face  is 
that  of  typhus  fever  during  the  first 
forty-eight  hours  of  this  disease  or  like 
that  of  measles  before  the  eruption 
breaks  out,  with  a  more  or  less  pro- 
nounced icteroid  hue.  It  is  the  latter 
feature  which  gives  the  face  its  charac- 
teristic appearance.  In  the  first  twenty- 
four  or  forty-eight  hours  it  is  by  no 
means  a  distinct  jaundice.  It  is,  of 
course,  best  noted  in  the  sclerotics,  l)ut 
is  hidden  In'  the  marked  injection  of  the 
smaller  vessels.  The  icteroid  hue  is 
often  better  seen  at  some  distance  from 
tlie  patient  tlian  when  the  eye  is  closely 
inspected.  It  seems  to  show  itself  in 
waves  with  the  different  movements  of 
the  eve.     Possiblv  tliis  is  the  result  of 


686 


YELLOW  FEVEE.     DL\GXOSIS. 


transient  contraction  of  the  vessels 
of  the  conjunctiva  or  of  the  different 
angles  of  reflection  of  the  light  niDon  the 
eyeball.  In  severe  cases,  and  on  the  sec- 
ond and  third  day  of  the  disease,  the 
Jaundice  becomes  more  prominent.  It 
will  show  itself  in  distinct  waves  as  the 
capillaries  of  the  skin  contract  with  the 
movements  of  the  facial  muscles  or  it 
may  be  brought  out  by  taking  np  a  fold 
of  the  skin  between  the  fingers,  when 
the  contrast  between  the  yellowish, 
ana?mie  skin  and  the  surrounding  con- 
gested areas  will  become  well  marked. 
Later  on  there  may  be  well-marked 
jaundice.  By  this  time  usually  the 
florid  color  of  the  face  has  been  replaced 
by  a  more  dusky  hue.  In  the  later 
stages  of  the  disease  there  are  also  char- 
acteristic features  of  the  facies  in  grave 
cases.  The  mind  is  usi^ally  clear,  and 
there  is  a  peculiar  alertness  and  watch- 
fulness that  is  not  seen  in  other  acute 
febrile  diseases. 

Albl'mix.  —  The  albumin  ajopears  in 
the  urine  usually  on  the  third  or  fourth 
day  of  the  disease.  It  may  be  very  tran- 
sient albuminuria.  In  many  mild  cases 
the  albumin  is  present  only  in  the  urine 
passed  in  the  evening  of  the  third  or 
fourth  day.  In  many  cases  it  is  only  a 
trace,  but  even  then  by  a  careful  cen- 
trifugation  granular  casts  may  be  found. 
In  severe  cases  the  quantity  of  albumin 
may  be  very  great  and  the  different 
forms  of  casts  characteristic  of  acute 
parenchymatous  nephritis  are  found  in 
abundance.  'Now,  there  are  many  acute 
febrile  diseases  in  which  albumin  may  be 
found  in  the  urine,  but  in  none  of  them 
so  constantly  nor  so  early  when  in  con- 
nection with  such  mild  manifestation  of 
the  toxaemia.  In  all  such  diseases  the 
albuminuria  will  be  found  at  the  end  of 
the  first  week  or  during  the  second  week, 
and  as  an  evidence  of  persistent  high 


temperature  and  intense  toxremia. 
Cases  of  yellow  fever  corresponding  in 
intensity  with  these  present,  at  the 
same  time,  such  characteristic  features 
that  it  is  impossible  to  mistake  them. 
The  difficulty  of  diagnosis  can  only  be 
met  with  in  connection  with  mild  cases. 

Pulse  axd  Temperature.  — •  The 
third  characteristic  symptom  of  yellow 
fever  is  the  want  of  correlation  between 
the  pulse  and  the  temperature.  This 
may  be  a  rather  late  manifestation  and 
may  be  absent,  especially  in  children. 
It  should  be  remembered  that  the  char- 
acteristic feature  of  yellow  fever  in  this 
connection  is  not  a  slow  pulse  during 
the  convalescence  or  even  during  the 
defervescence  of  the  fever.  The  charac- 
teristic feature  is  that  quite  often  we 
find  that  at  the  same  time  that  the  tem- 
perature may  be  rising  the  pulse  will  be 
falling.  On  the  third  or  the  fourth  day 
of  the  disease,  for  instance,  with  an 
evening  exacerbation  of  half  a  degree  or 
one  degree  of  temperature,  we  may 
find  that  the  pulse  is,  perhaps,  ten  beats 
slower  than  in  the  morning.  The  same 
discrepancy  may  appear,  however,  in 
cases  of  true  dengue,  and  in  the  tropics 
also,  in  connection  with  other  febrile 
diseases.  Still,  this  is  exceptional.  In 
dengue  the  excessive  fall  of  the  pulse 
presents  itself  with  a  distinct  deferves- 
cence of  the  temperature,  and  it  is  prob- 
able that  many  cases  that  are  reported 
from  Cuba  of  slow  pulse  in  typhoid  and 
malarial  fevers  may  have  been  cases  of 
yellow  fever. 

Microscopical  Examination. — 
Poorly  prepared  abstracts  from  the  work 
of  Sanarelli  have  led  many  to  believe 
that  a  characteristic  feature — the  bacil- 
lus of  Sanarelli  itself — ^was  found  on  ex- 
amination of  the  blood.  Even  with  the 
assistance  of  post-mortem  examinations, 
Sanarelli  was  able  to  discover  his  bacil- 
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lus  in  56  per  cent,  only  of  the  cases  of 
yellow  fever.  He  nvoiild  be  a  poor  cli- 
nician, indeed,  who  could  only  diagnose 
about  one-half  of  the  cases.  Indeed, 
during  life  the  microscope  cannot  estab- 
lish a  positive  diagnosis.  As  far  as  our 
present  methods  go,  it  would  be  impos- 
sible to  distinguish  between  a  drop  of 
yellow-fever  blood  and  blood  from  a 
healthy  man. 

Negative  evidence  may  be  presented 
by  the  microscope.  The  presence  of 
the  Plasmodium  vialarice,  for  instance, 
would  prove  that  a  case  was  suffering 
with  malarial  poisoning,  and  presumably 
not  with  yellow  fever.  But  the  differen- 
tial diagnosis  between  these  two  dis- 
eases is  usually  easy.  The  bilious  re- 
mittent fever,  that  in  our  old  text-books 
of  medicine  occupied  a  conspicuous 
place  in  tables  of  differential  diagnosis 
with  yellow  fever,  has  practically  dis- 
appeared from  the  Southern  sea-border 
since  yellow  fever  ceased  to  be  an  en- 
demic there.  It  was,  in  fact,  the  yellow 
fever  of  the  natives  and  of  places  in  the 
interior.  The  former  were  supposed  to 
possess  some  immunity  against  yellow 
fever,  and  the  disease  was  believed  to  be 
restricted   almost  to  the  littoral. 

The  Plasmodium  has  been  found  in 
the  hlood  in  cases  of  yellow  fever.  Tlie 
mistake  made  Ijy  the  board  of  experts 
of  Xew  Orleans,  when  they  failed  to 
recognize  the  existence  of  yellow  fever 
at  Dcean  Springs,  was  due  to  the  finding 
of  tiie  i>hisiiKi(li\iMi  in  at  least  two  of 
the  cases. 

DkkoI'E. — The  ])revalencc  of  a  wide- 
spread, mild,  epidemic  of  fever  during 
a  recent  outbreak  of  yellow  fever  has 
been  undoubtedly  a  source  of  doubts  and 
difticulties  in  connection  with  the  diag- 
nosis. 

Many  of  these  cases  were  found  to 
exist   in   houses  where   cases  of  yellow 


fever  were  present  at  the  time,  and  it 
was  impossible  to  discover  in  them  any 
of  the  characteristic  symptoms  of  yel- 
low fever.  Many  of  these  cases  had  a 
distinct  eruption  and  must  be  looked 
upon  as  cases  of  dengue.  This  fact  may 
bring  forward  new  problems  as  to  the 
relations  between  these  two  diseases. 
From  our  present  point  of  view,  we  can 
only  state  that  j'ellow  fever  appears  to 
spread  more  easily  when  there  is  an 
epidemic  of  dengue  prevailing.  All  evi- 
dence goes  to  show  that  a  previous  at- 
tack of  dengue  does  not  protect  against 
yellow  fever,  and  we  must  look  upon  the 
former  as  an  entirely  distinct  disease. 

Differentially  considered,  dengue  has  a 
demonstrable  rash  in  the  fauces  always; 
between  the  shoulder-blades,  generally; 
and  often  over  the  great  joints  and  on 
the  trunk.  The  pains  of  dengue  are  in 
the  bones  and  joints.  A  dengue  patient 
sutlers  and  cannot  lie  still — he  does  not 
want  to  get  up.  In  yellow  fever  the 
pains,  except  the  head,  are  in  the  mus- 
cles, and  the  patient  after  four  or  five 
days  is  comfortable  in  bed,  but  wants  to 
get  up  and  work. 

Malaria  is  usually  prodrouied  for  some 
days  by  malaise,  loss  of  appetite,  dis- 
content, and  a  general  feeling  of  fatigue. 
It  nearly  always  attacks  in  the  day-time 
or  when  the  victim  is  at  his  work,  and 
is  ushered  in  with  a  positive  chill.  Con- 
stipation is  the  rule,  but  not  so  marked 
a  feature  as  in  yellow  fever.  The  ma- 
larial tongue  is  swelled,  tooth-marked, 
and  heavy-coated,  with  white  edge  and 
yellow  or  dirty  top-area.  A  yellow-fever 
tongue  is  rarely  indented;  the  tongue 
of  the  former  soon  shrinks  and  has  a  red 
edge  and  red  tip,  the  I'cd  tip  being  dia- 
mond shaped.  Herpes  docs  not  occur  in 
yellow-fever  cases;  it  is  conunon  in  ma- 
laria. This  is,  however,  a  late  sign. 
R.  D.  Murray  ('"Y'ellow  Fever:  its  Na- 
ture. Diagnosis,  Treatment,  and  Prophy- 
laxis," etc.,  by  Onicers  of  the  U.  S.  Ma- 
rine-Hosp.  Sei-vice,  '98). 

Etiology  and  Pathology. — The  natural 
liabitiit  of  v<'llow  fever  nuiv  be  said  to 
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be  the  western  coast  of  Africa,  the  West 
Indies,  Central  and  South  America  so 
far  south  as  the  fortieth  degree  of  lati- 
tude. It  does  not  prevail  in  Japan, 
China,  or  India,  or  anywhere  in  Europe, 
nor  does  it  naturally  prevail  anywhere 
on  the  mainland  of  the  Northern  Con- 
tinent of  the  Western  Hemisphere.  Yet 
it  may  be  carried  almost  anywhere,  and 
imported  epidemics  have  occurred  at 
ports  of  England  and  Spain,  and  nearly 
all  the  northern  ports  of  the  Atlantic 
sea-board  of  the  United  States,  includ- 
ing New  York,  Boston,  and  Portsmouth, 
N.  H.  Formerly  it  frequently  attacked 
the  northern  ports  of  the  United  States 
on  the  Atlantic,  but,  as  I  believe,  by 
reason  of  improved  sewerage,  paving, 
water-supply,  and  general  sanitary  con- 
ditions, it  has  ceased  to  be  a  specially 
dangerous  menace  north  of  the  southern 
Ijoundary  of  Maryland.  Although  it 
may  prevail  inland,  it  is  pre-eminently 
a  disease  of  filthy  sea-ports,  and  is  car- 
ried from  one  port  to  another  by  ships. 

By  some  its  importation  into  the  West 
Indies  is  asserted  to  have  been  caused 
by,  as  it  certainly  was  intimately  asso- 
ciated with,  the  negro  slave-trade  from 
Africa;  but  other  historians  believe  it 
was  found  here  by  Columbus  when  he 
discovered  America.  The  French  writer 
Beranger  Feraud  insists  on  its  American 
origin,  and  declares  there  was  an  epi- 
demic of  it  in  Haiti  as  early  as  l-i93, 
after  the  battle  of  Mesa  Eeal  between 
the  Spaniards  and  Indians. 

The  principal  yellow-fever  ports  are 
Eio  Janeiro,  Santos,  Bahia,  and  Per- 
nambuco,  in  Brazil;  Vera  Cruz,  Tam- 
pico,  Maracaibo,  Colon,  and  Panama. 
These  ports  are  worse  at  some  periods 
than  at  others,  but  it  constantly  pre- 
vails in  one  or  more  of  them,  and  when 
one  port  becomes  free  from  the  disease 
it  is  subject  to  infection  again  from  one 


of  the  other  ports.  There  was  no  known 
3'ellow  fever  in  Eio  Janeiro  until  184S, 
when  it  was  introduced  by  an  American 
ship  from  New  Orleans,  which,  however, 
had  stopped  en  route  at  Pernambuco, 
Brazil. 

These  facts  will  illustrate  the  neces- 
sity for  an  international  agreement  for 
the  elimination  of  yellow  fever,  which 
will  be  referred  to  hereafter. 

Of  all  ports,  Havana  was  for  a  long 
time  the  most  dangerous  to  the  United 
States,  both  because  of  its  propinquity 
and  because,  under  the  criminal' negli- 
gence of  the  Spanish  rule,  all  sanitation 
was  disregarded.  During  the  American 
occupancy,  however,  subsequent  to  the 
Spanish-American  War,  Havana  was 
freed  from  this  disease  by  active  sanitary 
and  quarantine  measures,  and  no  case  of 
yellow  fever  is  known  to  have  originated 
in  Havana  since  1901. 

Yellow  fever,  then,  is  a  disease  of  the 
AYestern  Hemisphere.  For  a  long  time, 
principally  in  New  Orleans,  where  it  for- 
merly prevailed  so  frequently,  it  was  a 
matter  of  animated  discussion  whether 
it  was  not  there  indigenous,  but  the  es- 
tablishment of  the  Holt  system  of  scien- 
tific quarantine  and  the  experience  of 
the  United  States  Army  in  New  Orleans 
rmder  General  Butler  have  proved  al- 
most beyond  question  that  it  is  not  in- 
digenous. Y'et,  while  it  is  not  a  natural 
inhabitant  of  the  United  States,  there 
have  been  few  years  in  the  history  of 
our  country  when  it  has  not  been 
brought  to  our  shores.  Once  intro- 
duced and  neglected,  it  will  spread,  par- 
ticularly along  the  sea-coast  of  our 
southern  territory,  and  the  records  show 
that  during  the  nineteenth  century 
there  were  but  nine  years  in  which  yel- 
low fever  did  not  visit  the  United 
States.  In  other  words,  in  each  of  91 
years    in   the    nineteenth    century    our 
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shores  have  been  visited.  Some  terrible 
epidemics  have  occurred  iu  these  years, 
notably  in  1878  throughout  the  whole 
South,  when  the  estimated  deaths  were 
16,000;  New  York,  1803,  700  deaths; 
Boston,  in  1802;  Philadelphia,  1798, 
3500  deaths,  and  1805,  300  deaths;  Nan- 
tucket, 1763;  Charleston,  1858,  717 
deaths;  Norfolk,  1853,  1600  deaths,  and 
1855,  1807  deaths;  Savannah,  1876; 
New  Orleans,  1853,  7970  deaths,  1867, 
3093  deaths;  Galveston,  1S67,  1150 
deaths. 

As  to  the  nature  of  yellow  fever  and 
without  reference  to  its  ultimate  cause, 
it  was  long  recognized  as  a  disease  of 
the  tropics,  requiring  heat  and  moisture 
for  its  development.  When  epidemic  it 
was  observed  to  spread  frequently  quite 
as  rapidly  in  the  clean  portions  of  a  city 
as  in  the  filthy.  The  demonstration  of 
mosquito  conveyances  is  a  satisfactory 
explanation. 

The  conveyance  of  yellow  fever  by 
clothing  or  other  fomites  has  been  the 
subject  of  much  discussion  since  the 
proven  conveyance  of  the  disease  by 
mosquitoes.  The  United  States  Quaran- 
tine Kegulatious  of  1903  are  based  on 
the  mosquito  transmission  alone.  Tlie 
status  of  this  somewhat  ve.xed  question 
is  well  expressed  in  the  following  quota- 
tion from  an  address  delivered  before 
the  American  Medical  Association  in 
New  Orleans,  May,  1903,  by  tlie  eminent 
pliysician  and  sanitarian,  Stanford  K. 
Chaille.     Dr.  Chaille  says: — 

"The  probabilities  now  are  that  tiie 
Stf'f/omyia,  the  only  cause  yet  proven,  is 
I  lie  sole  cause  for  the  dissemination  of 
yellow  fever;  but  that  time  is  required 
to  convert  these  prol)abilities  into  cer- 
tainty. Boards  of  health,  should  they 
iiogh'ct  any  practicable  measure  of  war- 
fare against  the  Stcqomijla,  would  de- 
serve the  severest   puni.«hment  of  the 


worst  criminals.  .  .  .  Boards  of 
health  are  representatives  of  the  people 
and  are  justified  in  continuing  to  disin- 
fect fomites  as  long  as  public  opinion 
may  favor  this  measure  and  until  the 
probability  of  its  inutility  is  converted 
into  certainty. 

"To  my  many  friends  who  urge  that 
Mrs.  Stegomyia  has  inherited  all  the 
claims  of  her  father,  Mr.  Fomites,  who  is 
dead  and  ought  to  be  buried,  I  tender 
the  advice  given  at  a  numerously  at- 
tended funeral  by  the  undertaker:  'Gen- 
tlemen, gentlemen,  please  don't  crowd 
the  mourners' — mourners  over  the  re- 
mains of  Mr.  Fomites!" 

Since  1878,  which  was  the  year  of  the 
last  great  epidemic  of  yellow  fever  in 
the  United  States,  although  it  has  been 
repeatedly  caught  in  the  coast  quaran- 
tine sieve,  there  have  been  but  five 
years  when  it  has  prevailed  to  any  con- 
siderable extent  anywhere  in  the  United 
States.  It  prevailed  in  Florida,  particu- 
larly in  Jacksonville,  in  1888.  In  1893 
it  was  admitted,  before  the  present 
Quarantine  Regulations  made  under  the 
law  which  was  passed  by  Congress  in 
1893  had  been  put  into  effect,  into 
Brunswick,  Georgia;  but,  owing  to  the 
efforts  of  the  Marine-Hospital  Service, 
it  was  confined  to  that  city  and  one  or 
two  neighboring  localities,  and  there 
was  no  interruption  of  traffic.  The 
number  of  cases  was  1076  and  the  num- 
l)or  of  deaths  46.  In  1897  the  disease 
was  introduced  into  Ocean  Springs,  Mis- 
sissippi, as  early  as  April  by  a  traveler 
who  came  from  San  Jose  on  the  Pacific 
Coast  of  Guatemala,  took  passage  from 
Port  Barrios  on  the  Atlantic  Coast  of 
Guatemala,  came  through  New  Orleans 
on  April  12th,  and  arrived  in  Ocean 
Springs  on  April  13th,  sick,  llie  dis- 
ease was  not  recognized  until  September 
I  til,  when  it  was  declared  to  be  yellow 
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fever.  From  this  summer  resort  the 
people  had  been  coming  and  going 
through  all  the  intervening  months,  and 
on  the  announcement  of  yellow  fever 
they  scattered  in  all  directions.  It  was 
on  this  account  the  disease  was  so  wide- 
spread, involving  a  number  of  places  in 
Louisiana,  Mississippi,  Alabama,  a  few 
cases  being  also  discovered  in  Texas. 
There  was,  in  all,  a  total  of  4429  cases 
and  484  deaths  reported. 

The  fever  in  the  summer  and  fall  of 
1898  undoubtedly  was  a  recrudescence 
from  the  previous  year.  The  winter  had 
been  an  exceptionally  mild  one — so  mild 
as  to  permit  the  germs  to  lie  dormant. 
There  were  reported,  in  1898,  2456  cases 
and  115  deaths.  In  the  summer  and  fall 
of  1899  the  disease  again  appeared  in 
Louisiana  and  Mississippi,  and,  notwith- 
standing the  previous  severe  winter,  it 
is  thought  to  have  been  a  recrudescence. 

In  each  of  these  years— 1893,  1897, 
1898,  and  1899 — the  type  of  the  disease 
was  surprisingly  mild;  so  mild,  in  fact, 
tliat  at  the  beginning  of  each  outbreak, 
excepting  that  of  1899  in  New  Orleans, 
the  disease  was  not  recognized,  being 
confounded  with  malaria  and  dengue. 

In  1898,  during  the  Spanish  war, 
there  were  eases  of  suspicious  fever  oc- 
curring in  Key  West,  Fla.,  but  a  search- 
ing inquiry  led  to  the  opinion  by  experts 
that  the  disease  was  dengue,  and,  while 
the  spread  of  the  malady  was  consider- 
able, there  were  no  fatalities. 

In  1899  yellow  fever  made  an  actual 
appearance  in  Key  West.  Its  origin  is 
wrapped  in  some  mystery;  by  some  it 
was  thought  to  have  been  a  recrudes- 
cence from  the  1898  cases  refen-ed  to 
above,  but  this  was  never  proved,  and 
involves  the  admission  that  the  cases 
in  1898  were  yellow  fever  and  were  not 
recognized  as  such.  If  the  disease  was 
imported  the  method  and  channel  of  its 


importation  has  never  been  satisfac- 
torily demonstrated.  It  is,  however, 
well  known  that  many  years  had  elapsed 
since  the  prevalence  of  yellow  fever  in 
epidemic  form  in  the  city,  and  during 
these  years  the  children  born  and 
strangers  present  in  the  city  in  large 
numbers  formed  a  larger  non-immune 
population  than  had  resided  there  in 
many  decades  previously.  From  Key 
West  the  fever  spread  to  Miami,  and  10 
cases  appeared  also  in  Port  Tampa, 
there  being  in  Florida  a  total  of  1536 
cases  and  84  deaths  reported.  A  prob- 
able recrudescence  of  the  disease  in  New 
Orleans,  La.,  in  the  same  year  gave  115 
reported  cases  and  20  deaths,  and  vari- 
ous small  outbreaks  in  Mississippi  gave 
90  cases  and  11  deaths. 

The  mortality  from  yellow  fever  in 
the  United  States  during  one  hundred 
and  two  years, — 1798-1899,  inclusive — 
obtained  from  the  incomplete  statistics 
which  have  been  recorded,  is  80,935. 
This  shows  that  the  average  annual 
mortality  from  this  disease  is  793. 
There  have  been  several  severe  epi- 
demics of  yellow  fever  in  the  United 
States,  and  the  disease  has  prevailed  ex- 
tensively in  smaller  towns  and  in  the 
country  at  different  times,  in  which  the 
mortality  from  the  disease  has  not  been 
recorded.  Hence,  the  average  annual 
mortality  from  this  disease  is  much 
greater  than  the  above  figures  show. 

Inllueiice  of  rain-fall  on  yellow  fever: 
(1)  a  dry  state  of  soil  furnishes  condi- 
tions that  are  favorable  as  antecedents 
of  yellow  fever;  (2)  when  this  dryness 
is  terminated  by  rain,  the  explosion  oc- 
curs and  continues  with  a  moderate 
amount  of  moisture;  (3)  soil-wetness  in 
well-pronovmced  fevers  causes  the  decline 
of  fever;  (4)  habitual  wetness  or  mois- 
ture of  the  soil  is  unfavorable  to  yellow 
fever.  C.  H.  Eyles  (Edinburfjli  Med.. 
Jour.,  Dec,  '98). 
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All  places  within  a  rello\v-fever-in- 
fected  district,  or  town  even,  are  not  in- 
fected or  are  infected  in  unequal  degrees. 
The  infection  is  especially  confined  to 
the  habitations  of  men  and  their  environ- 
ment, and  is  conveyed  a  short  distance, 
possibly  two  hundred  and  twenty  metres 
down  the  wind,  from  an  infected  focus. 
Two  hundred  and  twenty  metres  is  the 
maximum  distance  this  infection  can  be 
conveyed.  The  infection  is  heavy  and 
hangs  and  spreads  near  the  ground.  It 
is  unable  to  pass  a  close  wall  of  any  con- 
siderable height,  although  under  the 
shad}'  side  of  such  a  wall  it  may  spread 
well  when  once  started.  It  seems  espe- 
cially active  at  night,  and-certainly,  out 
of  doors,  is  less  apt  to  be  contracted  on 
clear,  dry  days. 

The  rate  of  propagation  of  out-door 
infection  is  increased  in  cities  in  dusty 
weather.  Strong,  steady  winds  in  clear 
weather  lessen  the  infection.  There  is 
no  reason  to  believe  that  yellow  fever  as 
usually  propagated  in  this  country  is 
water-borne — the  fresh-water  tanks  of 
infected  vessels  have  never  been  and  are 
not  now  emptied  at  our  maritime  quar- 
antines. H.  R.  Carter  ("Yellow  Fever: 
its  Xature,  Diagnosis,  Treatment,  and 
Prophylaxis,"  etc.,  by  officers  of  the 
U.  S.  Marine-Hosp.  Service,  '98). 

For  the  belief  that  yellow  fever  is 
conveyed  in  nature  onlji  by  a  host,  and 
doubtless  a  mosquito  host.  Surgeon  H. 
R.  Carter  summarizes  as  follows:  1.  The 
analogy  of  other  diseases  conveyed  by 
insect  hosts.  2.  That  all  facts  observed 
about  the  propagation  of  yellow  fever 
agree  with  the  necessary  deductions  of 
this  theory.  3.  Xo  other  theory  ex- 
plains all  the  facts  observed  of  its  prop- 
agation. The  second  postulate,  may  bo, 
I  think  should  be,  tested  further  by  the 
collection  of  other  facts  to  be  compared 
with  the  theory;  possibly  on  the  lines 
given  above,  for  obtaining  direct  ncgii- 
tive  evidence  about  this  llicory  nf  inn 
veyance.  Yet  the  evidence  already  ex- 
tant seems  to  the  writer  convincing,  ami 
he  is  conviui-cd  that  yellow  fever  is  con- 
veyed in  nature  milii  by  a  miis(|uito  host 
of  a  particular  kind  or  kinds.  II.  I!. 
Carter  ("Methods  of  the  Conveyance  nf 
Y'ellow-Fever    Infection,"   Yellow    Fever 


Institute  Bulletin,  Xo.  10,  July,  1902— 
Revised  Edition). 

Yellow-Fever  Institute  of  the  United 
States  Public  Health  and  Marine-Hos- 
pital Service. — In  view  of  the  impor- 
tance of  the  definite  determination  of 
the  cause,  means  of  spread,  hi.story  and 
statistics,  and  quarantine  management 
and  therapeutic  treatment  of  yellow 
fever,  it  was  determined  to  form  within 
the  U.  S.  Marine-Hospital  Service  an 
institute  for  the  investigation  of  these 
problems.  This  institute  was  founded 
about  two  years  ago  for  the  purpose 
above  indicated,  and  to  bring  to  this 
work  the  aid  of  all  reputable  physicians 
who  might  desire  to  take  part  therein, 
its  membership  including,  besides  the 
officers  of  the  Marine-Hospital  Service, 
sj)ecial  investigators  both  in  this  and 
foreign  countries.  It  is  divided  into 
four  sections,  the  chairman  of  each  sec- 
tion being  one  of  the  division  officers  of 
the  Bureau  to  which,  under  Bureau  or- 
ganization, matter  of  a  kindred  nature 
would  naturally  come.  These,  together 
with  the  chairman  and  secretary  of  the 
institute,  form  an  executive  board  to 
consider,  especially  with  regard  to  pub- 
lication, the  contributions  received  from 
the  members.  Twelve  bulletins  have 
been  issued.  A  thirteenth,  and  the  most 
important  of  all,  relating  to  the  cause  of 
the  disease,  is  now  printed  and  ready  for 
distribution.  This  bulletin  contains  the 
report  of  a  working  party  sent  to  Vera 
Cruz  last  summer  to  investigate  and  at- 
tempt to  find  the  causative  agent  of  the 
disease.  Their  work  was  continued  dur- 
ing the  winter  with  the  material  ob- 
tained in  Vera  Cruz,  and  gives  evidence 
that  progress  lias  been  made  toward  a 
final  result.  A  second  working  party  of 
three,  two  of  whom  were  in  the  first 
party,  are  now  in  Vera  Cruz  and  vicinity 
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pursuing  a  continued  investigation,  and 
it  is  the  purpose  of  the  institute  to  con- 
tinue in  the  prosecution  of  this  work 
until  successful.  This  institute  em- 
braces new  features  in  the  investigation 
of  the  cause  of  a  specific  disease,  and  if 
the  result  is  successful  with  regard  to 
yellow  fever  it  may  be  that  the  new  fea- 
tures of  organized  effort  which  it  em- 
braces will  be  applied  to  the  investiga- 
tion of  other  diseases. 

The  conclusions  of  the  Vera  Cruz 
working  party  (1902)  published  under 
date  of  February  17,  1903,  in  Yellow- 
Fever  Institute  Bulletin  No.  13  (Treas- 
ury Department,  Public  Health  and  Ma- 
rine-Hospital Service),  are  as  follows: — 

1.  That  the  bacteriological  examina- 
tion of  the  blood  of  cases  of  yellow  fever 
during  life  and  the  blood  and  organs  at 
autopsy  performed  immediately  after 
death  in  uncomplicated  cases  is  nega- 
tive. 

2.  That  Stegomyia  fasciata,  when  con- 
taminated by  feeding  on  a  case  of  yellow 
fever  forty-one  and  a  half  hours  after 
the  onset  of  the  disease  and  subsequently 
fed  on  sugar  and  water  for  twenty-two 
days,  one  and  a  half  hours,  can,  when 
permitted  to  feed  on  a  non-immune  in- 
dividual, produce  a  severe  attack  of  the 
disease. 

3.  That  Stegomyia  fasciata,  contami- 
nated by  feeding  on  a  case  of  yellow 
fever  and  after  varying  periods  killed, 
sectioned,  and  appropriately  stained, 
presents  with  regularity  a  protozoan 
parasite,  the  Myxococcidium  stegomyice, 
that  can  be  traced  through  a  cycle  of  de- 
velopment from  the  gamete  to  the 
sporozoite. 

4.  That  Stegomyia  fasciata  fed  on 
blood  from  a  case  of  malarial  fever,  on 
normal  blood,  or  artificially  fed  does  not 
harbor  the  parasite  indicated  in  con- 
clusion 3. 


The  following  are  the  resolutions 
adopted  by  the  First  General  Interna- 
tional Sanitary  Convention  of  the 
American  Kepublics,  held  at  Washing- 
ton, D.  C,  December  2,  3,  and  4,  1902:— 

(a)  Resolved,  That  measures  of  proph- 
ylaxis against  yellow  fever  shall  be 
based  upon  the  fact  that  up  to  the  pres- 
ent time  the  bite  of  certain  mosquitoes 
is  the  only  proven  natural  means  of 
propagation  of  yellow  fever. 

(b)  Resolved,  That  the  governments 
represented  in  this  conference  approve 
the  measures  employed  in  Havana  for 
the  prevention  of  the  spread  of  the  dis- 
ease on  land,  for  the  isolation  of  cases 
and  tlie  fumigation  of  buildings,  it  being 
understood  that  said  measures  are  based 
upon  the  principle  enunciated  in  Reso- 
lution a. 

(c)  Resolved,  That  the  prevention  of 
the  importation  of  the  disease  by  ves- 
sels, wherein  persons  actually  infected 
are  found,  must  conform  to  the  meth- 
ods employed  on  land;  yet  there  are 
questions  concerning  the  importation  of 
infected  mosquitoes  that  require  further 
study  before  any  decided  modification  of 
the  quarantine  laws  can  be  recom- 
mended. 

(d)  Resolved,  That  the  subject  of 
bringing  the  quarantine  laws  to  conform 
with  the  new  doctrine  of  mosquito  infec- 
tion shall  be  referred,  to  the  Interna- 
tional Sanitary  Bureau  of  the  American 
Republics,  for  report  at  the  next  meet- 
ing. 

Tliere  does  not  exist  any  lesion  truly 
pathognomonic  of  yellow  fever.  The 
cadavers  of  the  victims  of  yellow  fever 
are  either  sterile  or  they  are  found  to 
be  invaded  throughout  by  a  mixture  of 
microbes.  The  specific  microbe,  to  which 
the  name  of  "bacillus  icteroides"  has 
been  given,  has  never  been  found  alone 
in  the  autopsies  made.  It  must  be 
sought  for  in  the  blood  and  in  the  tis- 
sues,   and    not    in    the    gastro-intestinal 
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tube,  in  which  it  has  never  been  encoun- 
tered. Upon  the  result  of  investigations 
it  may  be  said  the  isolation  of  the  spe- 
cific microbe  of  yellow  fever  is  possible 
in  only  58  per  cent,  of  the  cases.  This 
bacillus  is  a  little  rod,  with  rounded  ex- 
tremities, united  at  best  by  pairs  in 
cultures  and  in  groups  in  the  tissues, 
from  two  to  four  micromillimetres  in 
length,  and  generally  two  or  three  times 
longer  than  it  is  broad.  The  microbe  of 
yellow  fever  is  pathogenic  for  the  greater 
number  of  the  domestic  animals.  The 
diffusion  of  the  virus  of  yellow  fever  can 
take  place  as  well  by  air  as  by  water. 
Sanarelli  (Medical  Record,  July  24,  '97). 

It  is  evident  from  observations  that 
the  micro-organism  described  by  Sana- 
relli is  identical  with  the  bacillus  X 
which  has  been  personally  described. 
Cultures  containing  the  bacillus  X  pro- 
duce vomiting,  fatty  degeneration,  and 
hsemorrhagic  enteritis,  proving  that  its 
action  is  identical  with  that  of  Sanarelli. 
Sternberg  (Med.  and  Surg.  Reporter, 
Xov.  6,  '!)7). 

The  following  conclusions  are  based 
upon  the  study  of  348  specimens  of 
urine,   154  of  blood,  and  51   autopsies: 

1.  Albuminuria  and  presence  of  bile  in 
the  urine  is  a  constant  symptom  in  yel- 
low fever,  appearing  about  the  fourth 
day  in  mild  and  earlier  in  severe  eases. 

2.  The  presence  of  the  malarial  hseraato- 
zoon  does  not  preclude  the  possibility  of 
yellow  fever.  .3.  In  solutions  one  to  ten 
the  yellow-fever  blood  does  not  give  any 
reaction  with  pure  cultures  <]f  the  ty- 
phus bacillus.  4.  If  we  except  the  dimi- 
nution of  hipmoglobin,  the  blood  does  not 
show  any  marked  changes.  5.  Tlie  most 
characteristic  pathological  cliangcs  in 
the  organs  are  the  marked  steatosis  and 
congestion  of  liver,  kidney,  and  heart ; 
the  marked  congestions,  erosions,  and 
hirmorrhages  of  the  stomach  and  intes- 
tines ;  and,  usually,  absence  of  lesions 
in  the  spleen  and  lungs.  The  other  tis- 
sues present  a  marked  icterus  and  con- 
gestion. (?.  Tlie  bacillus  wliich  we 
isolated  and  with  which  we  have  experi- 
mented is  identical  with  that  reported 
by  Sanarelli  as  the  bacillus  icteroides, 
and  the  results  obtained  would  justify 
us  in  considering  it  the  special  cause  of 


yellow  fever.  0.  L.  Pothier  (.Jour. 
Amer.  Med.  Assoc,  April  16,  '98). 

The  findings  of  yellow  fever  post-mor- 
tem are  as  follows:  The  skin  and  scle- 
rotics  markedly  icteric;  usually  early 
ecehymotic  spots  on  the  back  of  the 
neck,  shoulders,  and  lumbar  regions, 
thighs,  calves  of  legs,  and  the  ears.  The 
abdomen  is  usually  dry,  sometimes  a 
little  fluid  is  present;  the  liver  is  con- 
tracted away  from  the  ribs,  of  a  box- 
wood color,  bloodless,  and  friable.  The 
gall-bladder  is  contracted,  usually  empty, 
but  sometimes  containing  a  thick,  tarry 
tiuid.  The  spleen  is  normal  in  size  and 
color.  The  kidneys  are  normal,  some- 
times showing  signs  of  recent  acute 
inflammation.  The  stomach  is  usually 
anfemic,  generally  shows  exfoliated  spots 
where  hsemorrhages  have  occurred,  and 
frequently  contains  black  vomit.  The 
intestines  generally  contain  a  pasty- 
colored  material  like  the  stools,  only  not 
so  black.  The  mucous  membrane  of  the 
whole  alimentary  tract  shows  the  most 
decided  effects  of  the  poison.  The  heart 
often  shows  traces  of  fatty  degenera- 
tion. Report  of  Cuban  Commission  of 
Mississippi  (.Tour.  Slississippi  State  Med. 
Assoc,  May,  '98). 

Characteristic  features  of  the  autopsy- 
tindings  in  cases  of  yellow  fever  are 
rigidity  of  the  body,  yellowness  of  the 
skin,  extensive  hypostatic  congestion, 
dilated  pupils,  and  bloody  gums.  Inter- 
nally there  is  yellowness  and  dryness  of 
the  peritoneum,  congestion  of  the  omen- 
tum, congestion  and  swelling  of  the  kid- 
neys, and  extravasation  in  the  mucous 
membranes.  The  liviT  and  spleen  are 
iisually  normal  in  size.  The  former  may 
vary  in  color  from  buff  to  dark  brown, 
and  may  present  a  nutmeg  appearance. 
There  is  usually  extensive  fatty  degen- 
eration. There  are  ecchymoses  in  the 
pericardium,  but  the  thorax  isnot  other- 
wise characteristic.  K.  Wasdin  (Mciliial 
News,  Sept.  ."?,  '98). 

The  bacillus  icteroides  has  been  found 
an<I  isolated  in  iiurc  culture,  either  be- 
fore or  after  death,  in  yellow  fever  only, 
and  it  has  been  found  in  all  locali- 
ties in  which  this  disease  is  prevalent. 
The  isolation  of  this  micro-organism  is 
possible    in    practically    all    cases.     The 
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bacillus  icteroides  reproduces  all  the 
symptoms  and  all  the  anatomical  lesions 
in  animals  that  are  considered  the  most 
clearly  characteristic  of  yellow  fever  in 
man.  The  injection  of  the  chemical 
products  elaborated  in  vitro  by  the  bacil- 
lus icteroides  reproduces  in  animals  and 
in  man  all  the  typical  symptoms  of  yel- 
low fever.  Out  of  90  cases  in  which  the 
blood  of  healthy  individuals  or  of  those 
suffering  from  other  diseases  than  yel- 
low fever  and  who  have  never  had  yd 
low  fever  had  been  examined  by  the 
method  of  serum-diagnosis,  there  were 
only  3  positive  results.  But  the  patients 
who  presented  these  positive  results  had 
probably  had  "black  vomit"  at  a  pre- 
vious time.  In  a  series  of  20  observa- 
tions on  the  blood  of  patients  who  had 
recovered  from  yellow  fever  for  periods 
varying  between  several  weeks  and 
twenty  years,  18  were  positive.  Pa- 
tients who  had  been  cured  of  yellow 
fever  longer  than  twenty  years  did  not 
present  the  reaction.  Sanarelli  (Scni. 
Medicale,  April  4.  1900). 

Sanarelli's  bacillus  icteroides  is  no 
more  concerned  in  the  production  of 
yellow  fever  than  are  the  common  colon 
bacilli  which  are  frequently  found  in  tlie 
blood  and  viscera  of  individuals  suffer- 
ing, or  dead,  from  that  disease.  Those 
who  report  that  they  have  found  the 
bacillus  in  all  cases,  and  that  they  can 
make  the  diagnosis  by  the  agglutinating 
action  of  the  blood,  are  the  victims  of 
errors.  Charles  Smart  (Pliila.  Med. 
Jour.,  Oct.  20,  1900). 

The  blood  taken  during  life  from  the 
general  venous  circulation,  on  various 
days  of  the  di.sease,  in  eighteen  cases  of 
yellow  fever,  successively  studied,  has 
given  negative  results  as  regards  the 
presence  of  bacillus  icteroides.  Cultures 
taken  from  the  blood  and  organs  of 
eleven  yellow-fever  cadavers  have  also 
proved  negative  as  regards  the  presence 
of  this  bacillus.  Bacillus  icteroides 
(Sanarelli)  stands  in  no  causative  rela- 
tion to  yellow  fever,  but  when  present 
should  be  considered  as  a  secondary  in- 
vader in  this  disease.  From  the  second 
part  of  their  study  they  conclude  that 
the  mosquito  serves  as  the  intermediate 
host   for   the   parasite   of   yellow   fever. 


and  it  is  highly  probable  that  the  dis- 
ease is  only  propagated  through  the  bite 
of  this  insect.  W.  Reed,  J.  Carroll,  A. 
Agramonte,  and  J.  W.  Lazear  (Phila. 
Med.  Jour.,  Oct.  27,  1900). 

Laborious  clinical  observation  has  cul- 
minated in  the  formulation  of  a  group 
of  infectious  diseases  called  the  "acute 
infectious  diseases."  They  have  chai-ac- 
teristics  in  common:  primarily,  they  are 
infectious;  they  are  characterized  by 
clinical  symptoms  due  to  the  influence 
of  intoxicants;  they  are  all  specific  in- 
fections; many  of  them  are  caused  by 
vegetable  micro-organisms  of  low  type. 
Clinically,  these  diseases  closely  resemble 
each  other  until  the  development  of 
their  specific  symptoms,  after  which 
they  are  readily  diagnosticated.  Patho- 
logically the  chief  disasters  arise  from 
the  influence  exercised  by  the  toxins 
formed  by  the  organisms.  In  some  of 
these  diseases  the  infecting  organisms 
also  pass  into  the  circulation  and  add 
their  effect  to  that  of  the  toxins.  Coin- 
stantaneously  there  are  developed  two 
inherent  forces,  or  qualities,  in  the  in- 
fecting germ:  toxicity  and  septicity. 
The  germs,  intensely  toxic,  produce  a 
reaction  resulting  in  the  fatty  degenera- 
tions and,  at  times,  the  necroses  in  the 
parenchyma  of  the  organs.  Those  in- 
tensely septic  are  characterized  by  more 
prolonged  clinical  symptoms,  less 
marked  fatty  changes,  and  more  marked 
necroses  in  the  tissues.  Each  infecting 
organism  is  specific,  and  it  is  only  so 
when  it  has  entered  into  contact  with 
the  living  tissues,  when,  if  the  environ- 
ment is  propitious,  this  potential  be- 
comes a  developed  force.  When  these 
developments  are  mixed,  the  patholog- 
ical changes  are  found  to  be  combined. 
AMien  the  toxic  potential  is  stronglj'  de- 
veloped there  will  arise  the  acutely  toxic 
cases;  if  it  is  only  slightly  developed, 
such  cases  will  be  ephemeral ;  if  the 
septic  potential  is  developed,  either  alone 
or  in  conjunction  with  the  toxic,  there 
must  arise  the  septic  cases  of  these  dis- 
eases. The  three  types  of  cases  named 
are  and  have  been  recognized  thus  far 
only  in  yellow  fever  (Sternberg),  al- 
though they  may  all  now  be  recognized 
in     the     other     acute     infections.      The 
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writer  continues  tliat  it  is  in  the  appli- 
cation of  this  law  to  the  acute  infection 
of  yellow  fever,  explaining  its  symp- 
tomatology and  its  pathology  upon  these 
firm  facts,  that  he  now  contends  that 
yellow  fever  cannot  be  rudely  torn  from 
its  place  in  the  list  of  acute  infections 
and  placed,  as  Reed  and  Carroll  would 
have  it,  among  the  accidental,  artificial 
inoculations,  which  appears  to  be  tht 
fate  of  the  malarial  fevers  at  this  time. 
Each  one  of  the  specific  infectious  or- 
ganisms may  be  able,  under  artificial 
inoculation,  to  produce  its  specific  dis- 
ease, but  this  does  not  remove  these 
diseases  from  the  list  of  natural  infec- 
tions. Eugene  Wasdin  (Medical  Record, 
from  Phila.  Med.  Jour.,  Nov.  17,  1900). 

Report  on  yellow  fever  by  the  Y''ellow 
Fever  Commission  of  the  Liverpool 
School  of  Tropical   Medicine:  — 

I.  Sufficient  search  reveals  the  pres- 
ence of  a  fine,  small  bacillus  in  the  or- 
gans of  all  fatal  cases  of  yellow  fever. 
We  have  found  it  in  each  of  fourteen 
cadavers  examined  for  the  purpose.  In 
diameter  the  bacillus  somewhat  recalls 
that  of  the  influenza  bacillus;  as  seen 
in  the  tissues,  it  is  about  four  microns 
in  length. 

2.  This  bacillus  has  been  found  in  the 
kidney,  the  spleen,  in  mesenteric,  por- 
tal, and  axillary  lymphatic  glands  taken 
from  yellow-fever  cadavers  directly 
after  death.  In  the  contents  of  the 
lower  intestine  apparently  the  same 
bacillus  is  found  often  in  extraordinary 
preponderance  over  other  micro-organ- 
isms. Preparations  of  the  pieces  of 
"mucus,"  which  are  usually,  if  not  al- 
ways, present  in  yellow-fever  stools,  at 
limes  may  present  almost  the  appear- 
ance of  "pure  culture." 

3.  Preparations  of  the  organs  usually 
fail  to  show  the  presence  of  any  other 
bacteria,  whose  absence  is  confirmed  by 
the  usual  sterility  of  cultivation  experi- 
ments. 

4.  It  is  probable  that  this  same  bacil- 
lus lias  been  met  with,  but  not  recog- 
nized, by  three  other  observers.  Dr. 
Sternberg  ("Report  on  Etiology  and 
Prevention  of  Yellow  Fever,"  1890)  has 
mentioned  it,  and  he  has  also  recorded 
llic  finding  of  similar  organisms  in  ma- 


terial derived  from  Drs.  Domingos  Feire 
and  Carmona  y  Valle,  but  he  did  not 
recognize  its  presence  frequently,  prob- 
ably on  account  of  the  employment  of 
insufficiently  stringent  staining  tech- 
nique. 

5.  It  is  probable  that  recognition  has 
not  been  previously  accorded  to  this 
bacillus  by  reason  of  the  difliculty  with 
which  it  takes  up  stains  (especially 
methylene-blue),  and  by  reason  of  the 
difficulty  of  establishing  growths  on 
artificial  media. 

0.  The  most  successful  staining  re- 
agent is  carbolic  -  fuchsln  solution 
(Ziehl),  diluted  with  5-per-cent.  phenol 
solution  (to  prevent  accidental  contami- 
nation during  the  long  staining  period)  ; 
immersion  for  several  hours,  followed 
by  differentiation  in  weak  acetic  acid. 
Two-hours  staining  period  may  fail  to 
reveal  bacilli,  which  appear  after  twelve 
to  eighteen  hours.  The  bacilli  in  the 
stools  are  often  of  greater  length  than 
those  in  the  tissues,  and  they  may  stain 
rather  more  easily;  naturally  the  same 
is  true  of  cultures.  Some  of  our  speci- 
mens have  already  faded. 

7.  Since  the  bacilli  are  small  and  com- 
paratively few  in  numbers,  they  are 
difficult  to  find.  To  facilitate  matters 
at  our  last  two  autopsies  (fourteenth 
and  fifteenth),  a  method  of  sedimenta- 
tion has  been  adopted.  A  considerable 
(juantity  of  orange-juice  is  emulsified 
with  antiseptic  solutions,  minute  pre- 
cautions against  contamination  and  for 
control  being  taken ;  the  emulsion  is 
shaken  from  time  to  time  and  allowed 
to  settle.  The  method  is  successful  and 
may  form  a  ready  means  of  preserving 
bacteria-containing  material  for  future 
study.  The  best  Muid  for  the  purpose 
has  yet  to  be  workeil  out :  hitherto 
normal  saline  with  about  Vj  per  cent, 
sublimate  has  been  employed. 

S.  Pure  growths  of  these  bacilli  are 
not  obtained  in  ordinary  aerobic  and 
anai-robic  culture-tubes. 

9.  Some  pure  cultures  have  been  ob- 
tained by  placing  whole  mesenteric 
glands  (cut  out  by  means  of  the  ther- 
mocautery) into  broth  under  strict 
hydrogen  atmosphere.  Investigation 
into   the  necessarv   constitution   of  cul- 
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"  turenieilia   for  successful   cultivation   is 
in  progress. 

10.  Much  search  was  made  for  para- 
sites of  the  nature  of  protozoa.  We 
conclude  that  yellow  fever  is  not  due 
to  this  class  of  parasite.  Our  exami- 
nations were  made  on  very  fresh  organ 
juices,  blood,  etc.,  taken  at  various 
stages  of  the  disease,  with  and  without 
centrifugalization,  and  on  specimens 
fixed  and  stained  in  appropriate  ways. 
We  may  add  that  we  have  sometimes 
examined  the  organs  in  the  fresh  state 
under  the  microscope  within  half  an 
hour  after  death. 

11.  The  endeavor  to  prove  a  man-to- 
man transference  of  yellow  fever  by 
means  of  a  particular  kind  of  gnat  by 
the  recent  American  Commission  is 
hardly  intelligible  for  a  bacillary  dis- 
ease. Moreover,  it  does  not  seem  to  be 
borne  out  by  their  experiments  nor  does 
it  appear  to  satisfy  certain  endemio- 
logical  conditions.  It  is  proposed  to 
deal  more  fully  with  the  endemiology 
and  epidemiology  of  the  disease  on  a 
later  occasion. 

12.  We  think  that  the  evidence  in 
favor  of  the  etiological  importance  of 
the  fine  small  bacillus  is  stronger  than 
any  that  has  yet  been  adduced  for  any 
other  pretended  "yellow-fever  germ." 
At  the  same  time  there  is  much  further 
work  to  be  done  ere  its  final  establish- 
ment can  be  claimed.  The  acquisition 
of  a  new  bacterial  intestinal  inhabitant 
would  explain  the  immunity  of  the  "ac- 
climatized." H.  E.  Durham  and  W^alter 
Myers  (Johns  Hopkins  Hosp.  Bull.,  Feb., 
1901). 

Loffler  and  Frosch  showed  that  the 
micro-organism  of  foot-and-mouth  dis- 
ease of  cattle  passes  readily  through  a 
porcelain  filter.  Hence  the  specific 
agents  of  some  of  the  acute  and  in- 
fectious diseases  of  man  and  animals 
might  also  belong  to  this  group  of  ultra- 
microscopical  organisms.  Observations 
conducted  along  the  same  lines  as  those 
above  mentioned  undertaken  to  throw 
additional  light  upon  the  etiology  of 
yellow  fever.  Six  individuals,  supposedly 
nonimmunes,  were  bitten  by  mosqui- 
toes, and  of  this  series  four  gave  nega- 
tive   and    two    a    positive    result.      The 


blood  from  the  positive  cases  was  used 
for  the  purpose  of  inoculation.  The 
three  kinds  of  material  derived  from  the 
blood  of  a  positive  were  as  follows:  (o) 
the  unheated  and  partially  defibrinated 
blood;  (6)  the  partially  defibrinated 
blood,  which  had  been  heated  to  a  tem- 
perature of  55°  C.  for  ten  minutes;  and 
(f)  the  diluted  blood-serum,  which  had 
been  filtered  through  a  Berkefeld  filter. 
Each  of  these  materials  was  used  for 
the  inoculation  of  one  or  more  non-im- 
miuie  individuals.  A  patient  treated 
with  a  developed  a  typical  case  of  yel- 
low fever,  and  this  demonstrated  that 
the  blood  drawn  from  the  general  circu- 
lation of  a  case  at  the  beginning  of  the 
third  day  contained  the  specific  agents 
of  the  disease.  Three  cases  injected 
with  6  gave  negative  results,  and,  of 
three  non-immune  individuals  who  re- 
ceived subcutaneously  an  injection  of  c, 
two  developed  an  unmistakable  attack 
of  yellow  fever.  The  third  case  was 
negative.  As  a  further  test  and  in 
order  to  determine  whether  the  serum 
filtrate  contains  something  more  par- 
ticulate than  a  soluble  toxin,  the  writer 
inoculated  a  third  individual  with  blood 
drawn  from  one  of  the  patients  whose 
attack  had  been  occasioned  by  the  in- 
jection of  1.5  cubic  centimetres  of  se- 
rum filtrate.  If  under  these  circum- 
stances it  would  be  found  that  the  in- 
jection of  a  small  quantity  of  blood  was 
followed  by  an  attack  of  yellow  fever  in 
the  third  individual,  the  evidence  would 
point  clearly  to  the  presence  of  the  spe- 
cific agent  of  the  disease  in  this  blood, 
for  it  is  difficult  to  believe  that  a  toxin 
which  had  undergone  so  great  a  dilution 
in  the  body  of  the  second  individual 
would  still  be  capable  of  producing  the 
disease.  The  patient  so  inoculated  de- 
veloped a  typical  case  of  yellow  fever. 
The  source  of  infection  in  this  case 
nuist,  therefore,  be  attributed  to  the  in- 
jection of  blood  drawn  from  the  patient 
in  whom  the  di.sease  was  progressing 
rather  than  the  filtered  serum  with 
which  he  had  been  inoculated  one  week 
before.  It  seems  clear  also  that  the 
blood  injected  contained  the  specific  or- 
ganisms, which  had  therefore  passed 
through  the  filter  along  with  the  filtrate 
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with  whioli  this  Uiter  individual  had 
been  inoculated.  Walter  Reed  (Anier. 
Medicine,  Feb.  22,  1902). 

That  the  pathogenic  element  of  the 
disease  may  be  transmitted  by  contami- 
nated mosquitoes  is  now  an  established 
fact.  Carlos  Finlay  more  than  twenty 
years  ago,  before  the  Sanitary  Confer- 
ence at  Washington,  said:  "It  is  my  per- 
sonal opinion  that  three  conditions  are 
necessary  in  order  that  the  propagation 
of  yellow  fever  shall  take  place:  1.  The 
presence  of  a  previous  case  of  yellow 
fever  within  certain  limits  of  time.  2. 
The  presence  of  a  person  apt  to  contract 
the  disease.  3.  Tlie  presence  of  an 
agent  entirely  independent  for  its  exist- 
ence both  of  the  disease  and  of  the  pa- 
tient, bnt  which  is  necessary  in  order 
tliat  the  disease  shall  be  conveyed  from 
the  yellow-fever  patient  to  a  healthy 
individnal."  Before  the  Academia  de 
Ciencias  Medicas  Fisicas  y  Xaturales  de 
la  Habana  he  also  read  the  following 
lines:  "Yellow  fever,  at  times,  will 
travel  across  the  ocean  to  be  propagated 
in  distant  ports,  while  at  other  times  the 
disease  seems  unable  to  transmit  itself 
outside  of  a  very  limited  zone.  Once 
the  need  of  an  agent  of  tran.smission  is 
admitted  as  the  only  means  of  account- 
ing for  such  anomalie-s,  it  is  evident  that 
all  the  conditions  which  have  hitherto 
been  recognized  as  essential  for  the  prop- 
agation of  the  disease  must  be  under- 
stood to  act  through  their  influence 
upon  the  said  agent.  The  fact  of  yellow 
fever  Ijcing  cliaracterized  both  clinically 
and  histologically  by  lesions  of  the 
l)lood-vessels  and  by  alterations  in  tlie 
jibysical  and  chemical  conditions  of  the 
blood  suggests  that  the  agent  which  con- 
veys the  infectious  particles  from  the 
patient  to  tlie  healthy  should  be  looked 
for  among  those  insects  which  drive 
Iheir  sting  into  blood-vessels   in   order 


to  suck  human  blood.  Finally,  by  rea- 
son of  other  considerations  which  need 
not  be  stated  here,  I  came  to  think  that 
the  mosquito  might  be  the  transmitter  of 
yellow  fever." 

Experimental  investigations  have  am- 
ply confirmed  this  logical  deduction. 
Walter  Eeed  and  James  Carroll,  of  the 
United  States  Army,  and  Aristides 
Agramonte,  of  Havana,  conducted  a 
series  of  tests  in  1900  which  conclusively 
showed  that  the  mosquito  was  the  agent 
of  transmission.  The  principal  experi- 
ments of  these  investigators  are  the  fol- 
lowing: They  obtained  the  consent  of 
16  non-immune  men  to  permit  experi- 
mentation. Of  these,  4  were  injected 
with  blood  from  yellow-fever  patients 
and  13  were  subjected  to  the  bites  of 
mosquitoes  that  had  bitten  patients  suf- 
fering from  yellow  fever  from  twelve  to 
fifty-seven  days  previously.  These  16 
subjects  developed  yellow  fever.  The 
period  of  incubation  brought  about  by 
the  subcutaneous  injection  of  blood  was 
shorter  by  twenty-five  and  one-half 
hours  than  that  occasioned  by  the  mos- 
quito-bite. By  the  former  method  this 
stage  developed  in  from  forty-three  to 
ninety-four  hours,  while  in  the  mosquito 
infection  it  was  from  seventy  to  one 
hundred  and  forty-six  hours.  After  the 
mosquito-bite,  the  largest  number  of 
cases,  9,  occtirred  on  the  fourth  day. 
The  experiment  demonstrated  that  the 
poison  is  present  in  the  general  circula- 
tion both  before  and  after  the  stage  of 
remission.  The  mosquito  used  was  the 
C'uh.r  fascial  us  (Slegomyia  fasciata).  In 
individuals  bitten  by  five  Cnlcr  pungens 
ibo  fever  did  not  develop.  One  case  was 
bitten  by  fourteen  mosquitoes  hatched 
from  the  ova  of  a  niosiiuito  that  had 
shown  itself  cajiable  of  conveying  the 
disease,  with  a  negative  result.  Pa- 
tients bitten   by  mosquitoes  within    13 
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days  after  they  had  filled  themselves 
with  blood  of  the  diseased  failed  to  com- 
mimicate  the  disease. 

As  a  result  of  their  investigations,  Drs. 
Eeed,  Carroll,  and  Agramonte  reached 
the  following  conclusions:  "1.  The  mos- 
quito— C'ulex  fasciatus — serves  as  the  in- 
termediate host  for  the  parasite  of  yel- 
low fever.  2.  Yellow  fever  is  trans- 
mitted to  the  non-immune  individual  by 
means  of  the  bite  of  the  mosquito  that 
has  previously  fed  on  the  blood  of  those 
sick  with  this  disease.  3.  An  interval 
of  about  twelve  days  or  more  after  con- 
tamination appears  to  be  necessary  be- 
fore the  mosquito  is  capable  of  convey- 
ing the  infection.  4.  The  bite  of  the 
mosquito  at  an  earlier  period  after  con- 
tamination does  not  appear  to  confer 
any  immunity  against  a  subsequent  at- 
tack. 5.  Yellow  fever  can  also  be  ex- 
perimentally produced  by  the  subcu- 
taneous injection  of  blood  taken  from 
the  general  circulation  during  the  first 
and  second  days  of  this  disease.  6.  An 
attack  of  yellow  fever,  produced  by  the 
bite  of  the  mosquito,  confers  immunity 
against  the  subsequent  injection  of  the 
blood  of  an  individual  suffering  from 
the  non-experimental  form  of  this  dis- 
ease. 7.  The  period  of  incubation  in 
thirteen  cases  of  experimental  yellow 
fever  has  varied  from  forty-one  hours  to 
five  days  and  seventeen  hours.  8.  Yel- 
low fever  is  not  conveyed  by  fomites, 
and  hence  disinfection  of  articles  of 
clothing,  bedding,  or  merchandise,  suji- 
posedly  contaminated  by  contact  with 
those  sick  with  this  disease,  is  unneces- 
sary. 9.  A  house  may  be  said  to  be  in- 
fected with  yellow  fever  only  when  there 
are  present  within  its  walls  contami- 
nated mosquitoes  capable  of  conveying 
the  parasites  of  this  disease.  10.  The 
spread  of  yellow  fever  can  be  most  ef- 
fectually   controlled    by    measures    di- 


rected to  the  destruction  of  mosquitoes 
and  the  protection  of  the  sick  against 
the  bites  of  these  insects.  11.  While 
the  mode  of  propagation  of  yellow  fever 
has  now  been  definitely  determined,  the 
specific  cause  of  this  disease  remains  to 
be  discovered." 

Many  obscure  features  of  the  general 
problem  of  transmission  of  the  patho- 
genic element  are  thus  elucidated.  It 
has  often  been  observed  that  yellow 
fever  developed  among  stevedores  at 
Kew  Orleans  a  few  days  after  they  had 
unloaded  a  vessel  from  Havana  on  board 
of  which  no  case  of  yellow  fever  had 
been  observed.  Contaminated  mosqui- 
toes brought  with  the  cargo  now  easily 
account  for  this  result.  It  was  noted 
that  infection  of  the  stevedores  could 
be  avoided  by  burning  sulphur  in  the 
holds  of  the  ships  before  discharging  the 
cargoes.  It  is  easy  to  understand  now 
that  it  was  the  contaminated  mosquitoes 
that  were  destroyed  by  the  sulphur  diox- 
ide. In  1878,  while  at  Fort  Barancas,  a 
ship  with  yellow  fever  aboard  passed  the 
fort,  but  there  was  no  communication 
with  her.  Within  two  weeks  several 
cases  of  yellow  fever  occurred  in  difller- 
ent  localities,  and  the  only  explanation 
was  based  upon  the  theory  that  some- 
thing had  washed  ashore  from  the  ship 
and  lodged  on  the  beach.  There  was  a 
similar  occurrence  at  Governor's  Island 
in  1870,  a  contaminating  agency  having 
come  from  the  ships  anchored  off  the 
shore  which  cavtsed  an  outbreak  of  yel- 
low fever.  It  is  now  plain  that  in  both 
instances  mosquitoes  carried  the  infec- 
tion from  the  ship  to  the  shore. 

As  recently  emphasized  by  Finlay,  the 
transportation  of  the  Ciilex  fasciatus  in 
sailing  vessels  must  have  been  of  fre- 
quent occurrence,  and  to  this  mxtst  be 
ascribed  the  coincidence  of  the  severe 
epidemics  noted    in    widely    separated 
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countries.  This  fully  sustains  the  opiu- 
ion  of  Surgeon  H.  E.  Carter  (Yellow- 
Fever  Institute  Bulletin  No.  9,  P.  H. 
and  M.  H.  S.),  when  in  answer  to  the 
view  expressed  by  Health  Officer  Doty, 
of  Xew  York,  that  ships  do  not  become 
infected  with  yellow  fever,  he  wrote, 
"the  ability  of  a  vessel  to  carry  the  in- 
fection of  yellow  fever  is  no  myth,"  after 
giving  a  list  of  thirteen  vessels  which 
had  done  so  at  a  single  station  during 
the  short  period  of  three  years.  Sur- 
geon Carter  recognized  two  methods  In' 
which  a  vessel  can  become  infected:  1. 
A  case  of  yellow  fever  contracted  else- 
where may  develop  aboard  a  vessel  al- 
ready harboring  Stegomyia  (Culex  fasci- 
(ilus)  mosquitoes  which  become  con- 
taminated from  it.  2.  The  Stegomyia 
mosquitoes  may  come  aboard  already 
contaminated. 

The  endemic  foci  of  yellow  fever  in 
America,  from  the  pre-Columbian  times 
to  the  beginning  of  the  seventeenth  cen- 
tury, were  comprised  within  a  zone  be- 
tween the  twentieth  and  the  eighth  or 
ninth  parallel.s  of  north  latitude,  reach- 
ing, toward  the  east,  as  far  as  the  Lee- 
ward Islands  and  limited  toward  the 
west  by  the  Atlantic  Coast  of  the  Amer- 
ican continent.  During  the  seventeenth 
century  that  zone  cxtende<i  farther 
north  up  to  the  twenty-third  parallel 
and  southward  to  the  parallels  at  Bahia 
and  IVrnauilmco.  Finally,  in  1850.  it 
reached  Kio  Janeiro.  The  transpor- 
tation of  the  mosquitoes  of  the  yellow- 
fever-carrying  .species  in  sailing  vessels 
appears  to  have  been  of  freiiuent  occur- 
rence, ever  since  the  early  times  of  the 
discovery  of  America.  To  it  probably 
is  due  the  coinci<Ienco  of  the  severe  cpi 
demic  of  the  so-called  "modorra  pesti 
Icncial"  in  Santo  Domingo  in  14fl4.  with 
another  very  fatal  eiiidemic  of  the  same 
name  in  the  Canary  Islands  the  .same 
year.  Apart  fnun  the  conveyance  of 
contaminated  moscjuitoes.  healthy  ones 
must  have  been  frequently  imported 
into  subtropical  countries,  where  they 
are    found    now   to   exist,    having   accli- 


mated tliemselves  to  their  new  abodes. 
Tills  is  known  to  be  the  case  in  Italy, 
in  the  south  of  Spain,  and  other  coasts 
of  the  Mediterranean,  as  well  as  in  the 
south  of  the  United  States  and  in  other 
countries.  The  previous  existence  of  tlie 
yellow-fever-carrying  mosquito  must  be 
considered,  per  se,  to  constitute  a  dan- 
gerous complication  whenever  a  case  of 
yellow  fever  happens  to  be  introduced 
into  a  place  usually  free  from  that  in- 
fection. The  range  of  the  Andes,  and 
its  prolongation  along  the  Isthmus  of 
Panama  and  Central  America,  appears 
to  have  stood  as  a  barrier,  protecting 
to  some  extent  the  western  coast  of 
America  against  the  migration  of  con- 
taminated mosquitoes.  That  obstacle, 
however,  is  about  to  disappear  when  the 
Panama  or  the  Nicaragua  Canal  comes 
to  be  opened;  let  us  hope,  therefore, 
that,  by  that  time,  through  the  joint  ef- 
forts of  all  the  nations  interested,  all 
the  existing  foci  of  the  disease  will  have 
been  extinguished  and  that  the  adoption 
of  measures,  similar  to  those  which 
have  proved  so  successful  in  the  hands 
of  oiu'  sanitary  department,  will  hence- 
forth provide  reliable  means  for  con- 
trolling the  propagation  of  yellow  fever. 
C.  Finlay  (.Jour.  Amer.  Med.  Assoc, 
April  li),  1902). 

The  reasons  for  believing  that  the 
only  way  in  nature,  by  which  yellow 
fever  can  be  propagated  is  by  the  mos- 
(|uito,  are  seven:  1.  Havana  has  been 
freed  of  yellow  fever  and  has  remained 
so  for  the  past  fourteen  months,  and 
this  result  was  accomplished  by  basing 
all  the  sanitary  precautions  on  the 
theory  of  the  mosquito  origin  of  the  dis- 
ea.«e.  That  the  brilliant  results  ob- 
tained were  not  a  mere  coincidence  is 
proved  by  the  fact  that  never  befiu'c,  in 
a  period  of  about  one  hundred  and  forty 
years,  has  this  occurred.  2.  That  an  in- 
fected mos(|uito  is  capable  of  giving  the 
disease  has  been  proved  by  twenty-one 
actual  experimental  inoculations  upon 
human  beings.  That  the  cases  of  dis- 
eases .so  proiluced  were  really  cases  of 
true  yellow  fever  is  proved,  first,  by  the 
fact  that  the  confirmatory  diagnosis  was 
made  by  an  ex|>ert  commission;  and, 
sccondlv,   that   three   of   the   inoculated 
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.subjects  died  and  the  autopsies  per- 
formed upon  them  showed  all  the  char- 
acteristic lesions  of  yellow  fever.  3.  The 
elaborate  experiments  undertaken  with 
the  object  of  trying  to  infect  people  by 
bringing  them  in  contact  with  infected 
fomitcs  all  proved  negative,  yet  the  sub- 
jects of  the  experiments  were  all  care- 
fully selected  nonimmunes,  and  some  of 
them  subsequently  contracted  yellow 
fever.  4.  The  mosquito  theory  of  the 
propagation  of  the  disease  is  the  only 
one  that  is  capable  of  satisfactorily  ex- 
plaining all  the  facts  that  are  known 
concerning  the  disease.  5.  That  other 
parasites  are  not  capable  of  transmit- 
ting the  disease  is  shown  by  the  fact 
that  the  successful  crusade  against  yel- 
low fever  in  Havana  was  conducted  by 
waging  war  )ipon  the  mosquito  alone, 
and,  during  the  whole  period  that  the 
disease  has  been  kept  under,  Havana 
has  been  harboring  a  non-immune  popu- 
lation of  some  40,000  souls,  while  being 
infested,  as  it  always  is,  with  bedbugs 
and  fleas.  6.  Analogy  is  against  the 
supposition  that  other  parasites  could  be 
capable  of  propagating  the  infection. 
All  the  other  di.seases  we  know  of  that 
are  transmitted  by  a  parasite  are  ca- 
pable of  being  transmitted  only  by  a  spe- 
cific parasite  and  in  no  other  way.  7. 
All  who  witnessed  the  experiments  with 
yellow  fever  and  who  by  education  were 
capable  of  forming  a  scientific  opinion 
believed  that  the  mosquito  was  the  par- 
asite that  conveyed  the  disease,  and 
that  there  was  no  other  way  by  which 
the  disease  could,  by  nature,  be  trans- 
mitted. J.  W.  Ross  (Medical  Record, 
Jan.  24,  1903). 

Sir  William  Ferguson,  in  South  Africa, 
observed  that  the  fever  was  conveyed 
by  vessels.  The  period  of  incubation 
ranged  from  eleven  and  one-half  to 
twenty  -  seven  days.  The  mosquito 
theory  was  first  advanced  in  1881.  Fin- 
lay  discovered  the  theory  and  found 
that  patients  bitten  by  the  mosquito  of 
ships  infected  with  the  fever  contracted 
the  di.sease.  The  germ  has  to  go  through 
a  life-cycle  in  the  mosquito,  similar  to 
that  of  the  Plaswodiiiin  malariir.  Vari- 
ous experiments  were  made,  but  in  no 
case   could   the   disease  be   produced   by 


the  insect  kept  less  than  twelve  days. 
Parasites  must  be  present  in  the  periph- 
eral blood  of  the  patient  for  the  insect 
to  become  infected.  In  August,  1899, 
sixty  deaths  from  yellow  fever  occurred 
in  Tampa,  Fla.  In  August,  1901,  an  epi- 
demic, in  which  three  died,  occurred  in 
Santiago,  by  infection  through  an  in- 
fected mosquito.  Yellow  fever  is  pro- 
duced only  and  solely  by  the  mosquito. 
S.  E.  Chaille,  of  New  Orleans,  stated 
that  the  female  Stegomyia  mosquito  can 
convey  the  germ.  Isolate  every  patient 
and  the  disease  will  be  destroyed.  Iso- 
lation is  necessary.  This  was  proven  in 
Havana,  not  one  case  occurring  in  the 
last  three  years.  Other  Cuban  cities 
have  escaped  yellow  fever  without  wag- 
ing effective  warfare  on  mosquitoes. 
The  greatest  duration  of  eleven  infected 
Stegomyia  was  an  instance  in  which  one 
lived  until  the  one  hundred  and  fifty- 
fourth  day.  It  is  yet  to  be  determined 
how  long  a  Stegomyia  may  live  under 
exceptional  circumstances.  By  the  de- 
struction of  mosquitoes  the  disease  has 
been  mitigated.  New  Orleans,  La.,  could 
furnish  many  instances  when  the  dis- 
ease was  introduced.  Fomites  failed  to 
infect  persons  after  they  had  been  in- 
fected. Without  Anopheles  malaria  does 
not  occur,  although  the  disease  has  been 
attributed  to  water  and  watermelon. 
The  blood  of  a  yellow-fever  patient  is 
infected  four  days  after  the  attack. 
The  conviction  gained  ground  that  yel- 
low fever  was  an  infectious  disease.  In- 
fection by  fomites  was  supposed  and 
they  were  believed  to  carry  the  disease. 
More  places  than  New  Orleans  have  suf- 
fered. General  Ben  Butler  demonstrated 
that  the  disease  could  be  eradicated  by 
cleanliness.  He  was  heartily  indorsed 
by  the  doctors,  public,  and  press.  Ste- 
<l(imyia  is  the  sole  cause  of  yellow  fever. 
.1.  Carroll  (Proc.  Amer.  Med.  Assoc; 
Phila.  Med.  Jour.,  May  16,  1903). 

The  practical  bearing  of  the  di.?covery 
that  mosquitoes  transmit  the  pathogenic 
principle  of  yellow  fever  is  well  illus- 
trated in  the  following  editorial  which 
appeared  in  the  Medical  News,  of  No- 
vember 15,  1902:   "No  more  interesting 
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story  in  the  history  of  medicine  has  ever 
been  tokl  than  that  rehited  by  Major 
Gorgas,  United  States  Armj-,  formerly 
Chief  Surgeon  of  Havana  under  the 
United  States  authorities,  with  regard 
to  the  disappearance  of  yellow  fever 
from  that  city.  Everyone  knows  how 
the  Army  Medical  Department  after  the 
American  occupation  of  Havana  suc- 
ceeded in  reducing  the  death-rate  of  that 
city  from  91.03  during  1898,  the  last 
year  of  the  Spanish  possession,  to  22.11 
for  1901,  the  last  full  year  of  American 
occupation.  Eighteen  hundred  and 
ninety-eight  was  a  war-year  and  its 
death-rate  was  undoubtedly  abnormally 
high;  but  the  death-rate  in  Havana  for 
ten  years  before  the  American  occupa- 
tion was  nearly  45.  During. the  last 
three  months  of  United  States  rule,  just 
before  the  management  of  affairs  was 
handed  over  to  the  new  Cuban  govern- 
ment in  April  (1902),  the  death-rate  was 
scarcely  more  than  17,  which  is  consid- 
erably lower  than  that  of  some  of  our 
own  United  States  cities. 

"Notwithstanding  the  improvement 
in  sanitation  in  Havana,  however,  the 
mortality  from  yellow  fever  did  not  de- 
crease for  several  years.  There  were 
liver  130  deaths  from  the  disease  during 
1898,  over  100  deaths  in  1899,  and 
nearly  300  deaths  in  1900.  Old  inliabi- 
tants  of  the  city  smiled  knowingly  and 
said  that  yellow  fever  rather  liked  sani- 
tary surroundings.  Some  of  tlicm 
hinted  that  tlie  new-fangled  notions  of 
the  Americans  would  only  prove  fos- 
terers of  suitable  breeding  conditions  for 
I  lie  awful  scourge  the  Cubans  knew  so 
well.  This  was  the  state  of  alTairs  when 
it  was  resolved  to  ])ut  into  practice  the 
llu'orv  that  yellow  fever  is  a  mos(juito- 
iiorne  disease. 

''During  the  year  1900  yellow  fever 
was  prevalent  particularly  among  mem- 


bers of  the  upper  classes,  and  some  of 
the  most  intelligent  members  of  the 
community  were  atflicted.  Sanitation 
alone  had  evidently  failed  to  lessen  the 
danger  from  disease.  Men  who  could  be 
absolutely  depended  on  to  take  every 
possible  precaution  known  in  order  to 
avoid  all  ordinary  means  of  infection, 
were  stricken  by  the  disease.  Practi- 
cally one-half  of  the  members  of  the 
Governor-General's  staff  died  from  yel- 
low fever  during  this  year.  If  anything 
were  to  be  done,  it  had  to  be  done  at 
once  and  no  expense  should  be  spared. 

"A  system  of  inspection  was  initiated 
by  which  within  two  hours  after  the  re- 
port of  a  case  of  yellow  fever  the  patient 
was  thoroughly  protected  from  mosqui- 
toes by  close  netting.  The  whole  house 
in  which  the  patient  lived  was  fumi- 
gated by  burning  pyrethrum  powder, 
and  all  the  mosquitoes'  bodies  swept  up 
and  burned,  because  it  was  found  that 
sometimes  the  insects  were  only  ren- 
dered comatose  and  subsequently  recov- 
ered. The  houses  in  the  immediate 
neighborhood  were  also  fumigated  in 
the  same  way.  Besides  this,  all  stand- 
ing water,  whether  in  cisteras,  vessels, 
or  pools,  was  drained  off,  in  order  that  it 
might  not  form  a  breeding-place  for  the 
larvffi  of  the  Slcgomyia  fasciala,  tiie  mos- 
quito which  is  believed  to  carry  yellow 
fever.  Swamps  that  could  not  be  drained 
were  treated  with  petroleum. 

"Tiic  effect  of  these  measures  was 
very  soon  felt.  The  mosquito  crusade 
was  begun  in  February,  1901.  During 
that  month  there  were  five  deaths  from 
yellow  fever.  In  January  tliere  had 
been  seven  deaths  from  tiic  disease.  In 
March  there  was  but  one  deatii.  In 
April  no  deaths  from  yellow  fever  oc- 
curred, and  the  same  favorable  state  of 
affairs  continued  during  May  and  Juno. 
In  July  there  was  one  death  from  tiie 
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disease  and  then,  after  a  month  of  free- 
dom from  the  affection,  a  single  other 
death  from  it  in  September.  Since  Sep- 
tember, 1901,  there  has  been  no  death 
from  yellow  fever  contracted  in  Havana. 
This  is,  indeed,  a  triumph  of  sanitation 
— a  landmark  in  the  history  of  sanitary 
science. 

"There  were  two  places  on  this  conti- 
nent where  yellow  fever  was  endemic — 
Havana  and  Eio  Janeiro.  jSTow  one  of 
these  permanent  foci  of  infection  for 
other  places  has  been  taken  out  of  the 
fell  partnership,  and  the  method  by 
which  it  has  been  accomplished  will 
prove  a  lesson  that  the  other,  Eio  Ja- 
neiro, will  not  long  neglect.  It  is  prob- 
ably only  a  question  of  a  comparatively 
short  time  when  yellow  fever  will  be  a 
memory,  a  nightmare  of  dread  in  med- 
ical reminiscence,  but  robbed  of  its  ter- 
rors. 

''The  Army  Medical  Department  is  to 
be  congratulated  on  the  work  it  has  ac- 
complished. As  we  pointed  out  some 
time  ago,  this  is  only  one  of  many  things 
for  which  it  deserves  hearty  tribute  of 
praise.  There  is  a  lesson  for  the  country 
in  general  in  the  matter,  however,  that 
physicians  should  not  neglect  to  point 
out.  The  benefits  that  accrued  to  Ha- 
vana are  mainly  due  to  the  fact  that  the 
sanitary  authorities  were  given  a  free 
hand  and  that  the  physician  Governor- 
General  not  only  did  not  hamper  their 
work,  but  stimulated  and  encouraged 
them  to  the  limits  of  his  power.  Al- 
ready the  cost  of  the  war  in  lives  and 
treasure  has  been  saved  many  times  over 
by  the  sanitary  improvements  effected. 
If  those  who  raise  opposition  to  the  in- 
troduction of  sanitary  regulations  could 
only  be  made  to  understand  how  much 
they  hamper  the  progress  of  a  great  hu- 
manitarian work  there  would  soon  be 
many  causes  for  congratulation  because 


of  ameliorated  hygienic  conditions.  If 
there  were  medical  officials  with  ample 
authority,  as  in  Cuba  during  the  Amer- 
ican occupation,  then  the  obliteration  of 
many  physical  evils  might  be  expected 
here  in  the  United  States  too.  For  one 
thing,  much  might  be  accomplished 
without  undue  delay  for  the  improve- 
ment of  the  condition  of  the  tuberculous 
poor  and,  as  a  consequence,  of  tubercu- 
losis in  the  whole  population.  .  .  . 
It  is  almost  impossible  to  foresee  the 
extent  of  h3'gienic  benefit  that  might 
result  therefrom.  The  yellow-fever  suc- 
cess could  not  have  been  anticipated 
two  years  ago,  and  without  special  gov- 
ernment encouragement  the  problem 
might  have  remained  unsolved  for 
years." 

Patients  visiting  infected  houses  long 
after  the  disease  is  supposed  to  have 
disappeared  have  suffered  from  attacks 
of  yellow  fever.  The  interval  between 
the  infecting  eases  and  the  first  and 
secondary  cases  are  habitually  consider- 
ably greater  than  the  period  of  incuba- 
tion of  yellow  fever.  Yellow  fever  is 
then  not  contracted  in  any  of  these 
houses  by  those  residing  continually  in 
them  until  a  considerable  time  (in  days) 
after  the  development  of  the  infecting 
eases,  although  those  same  inmates  ha  1 
contracted  the  disease  in  the  same 
houses.  Later  cases  of  yellow  fever 
which  occurred  aboard  ship  after  deten 
tion  at  marine  and  quarantine  stations 
have  not  been  followed  by  others  among 
the  crew.  Cases  of  yellow  fever  whicli 
occur  in  houses  disinfected  soon  after 
were  not  followed  by  other  cases  among 
the  inmates.  Cases  of  yellow  fever 
which  occurred  in  houses  vacated  soon 
afterward  have  not  been  followed  by 
other  eases  from  inmates  leaving,  al- 
though cases  occurred  among  those  who 
remained  in  the  houses  or  in  the  neigh 
borhood. 

Cases  of  yellow  fever  which  occur  in 
clean  houses  are  not  often  followed  by 
other  cases  among  the  inmates  exposed 
to   no   other   infection   until  after  such 
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time  as  sliows  that  the  disease  was  not 
contracted  for  a  number  of  days  after 
the  development  of  the  first  case,  al- 
though the  same  inmates  had  developed 
yellow  fever  from  these  same  houses 
later.  It  is  evident  that  a  knowledge  of 
the  interval  in  a  sufficient  nvimber  of 
instart-es  is  sutlicient  to  determine  ap- 
proximately the  usual  period  of  intrinsic 
incubation.  From  ten  to  seventeen  days 
after  the  development  of  the  infecting 
case  seems  to  be  about  the  usual  limits 
for  contracting  the  disease  by  the  first 
of  the  secondary  cases  when  there  are 
many  of  such  cases  in  a  house.  H.  R. 
Carter  (Medical  Record,  June  15,  1901). 

Treatment.  —  The  therapeutic  meas- 
ures indicated  in  yellow  fever  herein 
described  are  recommended  by  Passed 
Assistant  Surgeon  H.  D.  Geddings,  of 
the  Marine-Hospital  Service. 

For  the  relief  of  the  chill  and  subse- 
quent fever,  the  distressing  headache 
and  pain  in  the  back,  loins,  and  limbs, 
it  is  believed  that  the  old  plan  of  ad- 
ministering a  hot  foot-bath  containing 
mustard  is  an  eminently  proper  one. 
The  bath  hastens  reaction  from  the 
chill,  markedly  relieves  the  headache 
and  pains  in  the  back  and  leg.s,  and  pro- 
motes diaphoresis.  The  patient,  being 
then  restored  to  bed,  should  be  covered 
warmly,  but  not  too  heavily,  and  gradu- 
ally uncovered  as  diaphoresis  proceeds, 
in  order  to  avoid  undue  prostration. 
Care  should  be  exercised  to  prevent 
sudden  chilling  of  the  surface. 

As  .soon  as  the  patient  is  made  com- 
fortable in  bed  the  remedial  treatment 
should  be  begun.  At  this  stage  this 
should  consist  of  a  sharp  purge,  prefer- 
ably mercurial.  I  have  found  calomel, 
5  grains;  compound  powder  of  jalap,  10 
grains;  administered  in  capsules,  most 
edicient.  Others  prefer  the  compound 
cathartic  pills  (U.  S.  P.),  of  which  1, 
2,  or  3  may  be  administered,  according 
to  the  ago  and  general  condition  of  the 


patient.  Should  either  of  these  rem- 
edies fail  to  move  the  bowels  freely 
within  six  or  eight  hours,  it  may  be  fol- 
lowed by  a  moderate  dose  of  castor-oil, 
a  Seidlitz  powder,  or  a  bottle  of  citrate 
of  magnesia. 

Closely  following  the  first  purgative 
should  be  administered  one  of  the  coal- 
tar  febrifuges:  phenacetin,  7  '/„  grains, 
or  antipyrin  or  antifebrin,  10  grains: 
either  of  which  may  with  advantage  be 
combined  with  1  V2  ^o  ~  V2  grains  of 
citrate  of  caffeine.  By  the  use,  in 
moderate  doses,  of  the  coal-tar  products 
at  the  inception  of  the  attack,  we  re- 
lieve headache  and  the  racking  pain  in 
back  and  limbs,  diminish  restlessness, 
and  reduce  temperature  considerably. 
The  action  of  the  first  dose  of  the  anti- 
pyretic appears  to  furnish,  in  some  sort, 
an  index  of  the  course  of  the  particular 
case  under  observation.  If  after  the  ad- 
ministration of  the  antipyretic  the  pa- 
tient passes  into  an  easy  sleep  and  wakes 
with  diminished  headache  and  other 
pains,  a  moist  skin,-  and  a  reduced  tem- 
perature, there  is  reason  to  believe  that 
the  case  may  be  mild  or  of  moderate 
severity,  and  will  end  in  recovery.  If, 
on  the  contrary,  the  antipyretic  pro- 
duces but  slight  influence  on  the  tem- 
])erature,  where  restlessness  is  not  di- 
minished or  controlled,  where  pain  |  cr- 
sists,  and  the  skin,  though  moist,  has  a 
burning,  pungent  feeling,  the  worst  and 
trouble  to  the  very  end  are  to  be  feared. 
Repeated  doses  of  the  antipyretic  are 
not  needed,  or  indeed  indicated.  One, 
two,  or,  at  most,  three  doses  in  the  first 
twenty-four  hours  of  the  disease  will 
accomplish  all  that  is  to  be  gained  from 
this  series  of  remedies.  Administered 
later  in  the  disease,  they  e.verciso  to  > 
depressing  an  effect  on  a  heart  already 
weakened  ns  n  conse(|uenco  of  more  or 
less  profound  toxremia. 
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The  gastric  irritability,  whieli  is  often 
extreme  at  tire  onset  of  an  attack  of 
yellow  fever,  may  be  controlled  by  sin- 
apisms to  the  epigastrium,  abstention 
from  fluids,  and  frequent  ingestion  of 
small  pieces  of  ice,  which  not  only  allay 
thirst,  but  also  tend  in  themselves  to 
relieve  nausea.  Should  the  latter  or 
vomiting  persist,  the  administration  of 
cocaine  hydrochlorate,  in  doses  of  V^ 
grain  to  V^  grain  every  hour  or  two, 
will  often  act  almost  magically.  Small 
quantities  of  carbonated  beverages,  as 
Vichy,  Seltzer,  or  Apollinaris  water, 
ginger-ale,  or  very  dry  champagne,  ad- 
ministered ice  cold,  will  often  prove  of 
service.  Creasote  has  also  been  highly 
recommended,  and  also  a  mixture  con- 
taining hydrocyanic  acid  and  morphine. 
Considerable  relief  is  also  derived  from 
the  application  to  the  epigastrium  of  a 
liniment  composed  of  olive-oil  and  men- 
thol. 

On  the  afternoon  of  the  second  or 
morning  of  the  third  day  the  presence 
of  albumin  in  the  urine  may  be  noted, 
imless  the  case  be  of  the  most  ephemeral 
mildness.  The  quantity  present  on  first 
detection,  and  its  increase  or  diminution 
from  day  to  day,  form,  perhaps,  a  fairly 
good  guide  to  prognosis.  If  it  appears, 
increases  gradually,  and  then  begins  to 
diminish,  prognosis  is  good.  If,  on  the 
contrary,  it  appears  at  first  in  large 
amoiTnt,  persists  or  increases  abruptly, 
trouble  may  be  anticipated. 

How  shall  we  best  treat  the  condi- 
tion resulting  in  black  vomit?  The 
problem  being  both  to  arrest  vomiting 
and  to  treat  the  condition  giving  rise 
to  it,  it  follows  that  treatment  should 
be  directed  toward  the  general  hsemor- 
rhagic  diathesis.  Probably  the  most 
efficient  remedy  is  found  in  the  tincture 
of  the  perchloride  of  iron.  Tliat  should 
be  given  in  large  doses,  15  to  30  drops 


every  hour  or  two,  or,  if  vomiting  is  fre- 
quent, after  each  act  of  emesis.  Coun- 
ter-irritation to  the  epigastrium,  the  ad- 
ministration of  stimulants,  preferably 
champagne  or  good  brandy  administered 
in  carbonated  water  and  given  cold, 
swallowing  of  ice,  and  administration  of 
cocaine,  make  up  about  the  sum  of  our 
remedial  agents.  While  enough  has 
been  said  to  show  that  black  vomit  is  a 
most  serious  symptom,  it  does  not  fol- 
low that  every  patient  who  vomits  black 
matter  will  necessarily  die.  A  fair  pro- 
portion of  cases  recover  after  the  symp- 
tom has  manifested  itself.  Still,  the 
ejection  of  black  vomit  makes  a  most 
profound  mental  impression  on  a  pa- 
tient, and  for  this  reason  has  often  has- 
tened a  fatal  termination  in  a  case 
which,  up  to  the  appearance  of  this  ac- 
eident,  had  done  well. 

Of  far  graver  importance  is  the  train 
of  symptoms  which  leads  to  ursemia,  and 
which  are  announced  by  partial  or  com- 
plete suppression  of  urine.  This  is 
probably  the  gravest  accident  that  can 
happen  in  the  course  of  yellow  fever. 
The  amoimt  and  character  of  the  uri- 
nary secretion  should  be  a  matter  of  fre- 
quent inquiry  in  every  case,  grave  or 
mild,  from  the  inception  to  convales- 
cence. A  sudden  and  irregular  increase 
in  the  amount  of  albumin  should  put  us 
on  our  guard  against  possible  urinary 
suppression,  and  prompt  treatment 
should  be  instituted  and  maintained. 
Counter-irritation  over  the  region  of  the 
kidneys  with  tui-pentine  or  mustard,  dry 
cups,  the  application  of  hot-water  bags, 
all  should  be  tried.  A  tisane  of  water- 
melon seeds  has  long  enjoyed  the  repu- 
tation of  being  almost  a  specific  among 
the  Creole  population  of  New  Orleans, 
and  I  can  bear  personal  testimony  to  its 
efficacy  alone  or  given  in  combination 
with  spirit  of  nitrous  ether.    Of  almost 
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equal  reputation  is  a  tisane  of  orange- 
leaves,  preferably  of  the  bitter  variety, 
given  in  large  quantities  and  frequently. 
In  cases  of  suppression  or  very  decided 
diminution  of  the  urinary  secretion, 
high  euemata  of  cold  water  will  often 
produce  an  abundant  secretion  and 
evacuation  of  urine.  The  practice  being 
free  from  all  danger,  the  expedient  is 
certainly  well  worth  a  trial. 

A  remedy  much  used  in  Brunswick  in 
1893,  and  vaunted  as  almost  specific  by 
those  very  successful  in  the  manage- 
ment of  the  disease,  was  spirit  of  tur- 
pentine, which  was  sometimes  given  in 
heroic  quantity,  as  much  as  a  teaspoon- 
ful  at  a  dose  and  repeated.  The  results 
claimed  for  it  warrant  its  more  ex- 
tended use.  A  failing  heart  should 
receive  appropriate  stimulation.  Alco- 
holics should  be  freely  used;  ammonia 
in  the  form  of  the  aromatic  spirit  should 
be  exhibited  for  its  well-known  diffu- 
sible stimulating  effects,  but  its  irri- 
tating effects  upon  the  stomach  should 
also  be  borne  in  mind,  and  hypodennic 
injections  of  strychnine,  pushed  to  the 
extreme  limit  of  tolerance,  should  be 
tised  in  cases  where  a  fatal  issue  through 
the  circulatory  apparatus  seems  to 
threaten.  It  has  often  seemed  desir- 
able to  make  use  of  inhalations  of  oxy- 
gen in  cases  where  failure  of  heart  and 
respiration  seems  to  threaten  as  a  result 
of  ura?mic  poisoning. 

An  important  feature  in  the  treat- 
ment of  yellow  fever  is  the  frequent 
washing  out  of  the  lower  bowel  with 
enemata  of  warm  water  and  soap.  Con- 
stipation is  the  rule,  and  no  one  who  has 
noted  the  exceedingly  fiptid,  almost  pu- 
trid, character  of  the  stools  of  a  yellow- 
fever  convalescent  can  fail  to  see  the 
wisdom  of  removing  the  chances  of  sep- 
tic absorption  by  frequent  washing  away 
of  this  fermenting  mass.     A  well-oiled 


rectal  tube  should  be  passed  as  far  up 
into  the  bowel  as  possible,  and  with  a 
fountain-syringe  elevated  not  more  than 
a  foot  or  two,  2  or  3  pints  of  warm, 
soapy  water  should  be  injected  into  the 
bowel.  The  whole  operation  should  be 
performed  with  the  patient  upon  a  bed- 
pan, not  seated  upon  a  vessel  or  close 
stool.  The  effect  upon  the  temperature 
and  general  condition  of  the  patient  is 
most  marked. 

Quinine  or  allied  preparations  are 
generally  known  to  possess  no  specific 
effect.  But  as  yellow  fever  almost  al- 
ways occurs  in  regions  where  malarial 
diseases  are  also  rife,  and  as  the  inter- 
currence  of  a  malarial  paroxysm  is  one 
of  the  most  disagreeable  incidents  that 
can  mar  the  course  of  a  case,  it  is  good 
practice  in  such  regions  to  administer 
30  to  45  grains  of  quinine  or  cinchonidia 
in  the  first  twenty-four  hours,  exhibit- 
ing the  drug  per  rectum  if  tlie  stomach 
is  irritable. 

The  writer  found  tliat  a  tincture  or 
fluid  extract  of  tlie  .seed  of  cedron  was 
Used  in  Central  and  South  America  as  a 
specific  antidote  to  persons  suffering 
from  stings  or  bites  of  insects  or  snakes. 
While  at  Jiminez,  Costa  Rica,  the  writer 
attended  nine  laborers  who  had  yellow 
fever.  He  gave  them  a  tincture  of  the 
codron-seed  prepared  by  himself  and  of 
uncertain  strength.  He  employed  hypo- 
dermic injection.s  of  about  20  minims 
(1.3  cubic  centimetres)  three  times  a 
day.  The  drug  promptly  relieved  the 
headaches  and  stopped  the  nausea.  .\11 
the  patients  recovered.  8.  H.  Hodgson 
(Medical  Times.  Oct.,  1001). 

Dietetic  JIaxagemext. — A  most  im- 
portant point  in  the  management  of  yel- 
low fever  is  the  diet.  Many  a  patient, 
his  crisis  past  and  the  borders  of  con- 
valescence reached,  has  been  hurried 
into  an  untimely  grave  by  (he  niis])laoed 
kindness  of  an  apparently  simi)lc  meal. 
I  The  yellow-fever  patient  sliould  never 
0—4.5 


706 


YELLOW  FEVER.      JL\NAGEMENT  OF  EPIDEMICS. 


be  starved;  on  the  contrary,  he  should 
be  well  nourished,  but  the  most  scrupu- 
lous care  should  be  exercised  in  the  se- 
lection and  administration  of  his  diet. 
"A  little  and  that  often"'  should  be  the 
rule.  For  the  first  few  days  milk  with 
lime-water,  given  cold;  then  animal 
broths,  concentrated,  but  free  of  fat, 
shoidd  be  the  regimen.  The  fever  being 
reduced,  soft-boiled  eggs,  milk-toast, 
and  small  bits  of  the  white  meat  of 
chicken  and  tenderest  steak  may  be  per- 
mitted. Probably  at  least  ten  days  or 
two  weeks  should  elapse  before  the  con- 
valescent, by  the  easiest  stages  possible, 
should  resume  ordinary  diet. 

Management  of  Epidemics. — Before 
going  extensively  into  details  let  me 
explain  that  there  are  parts  even  of  the 
southern  portion  of  the  United  States 
which  are  known  to  practical  sanitarians 
as  "non-infectible  territory."  These  are, 
generally  speaking,  high  and  mountain- 
ous sections  of  the  South  where  experi- 
ence has  shown  that  yellow  fever  will 
not  naturally  spread  if  introduced.  This 
immunity,  while  long  recognized,  has 
never  until  qiiite  recently  been  satis- 
factorily explained.  We  now  have  rea- 
son to  believe  that  it  is  due  to  the  fact 
that  mosquitoes  of  the  genus  Stegomijia 
fasciafa  do  not  naturally  exist  in  these 
localities,  or,  if  introduced  in  cars,  sleep- 
ing-coaches, baggage,  or  freight,  do  not 
there  find  the  conditions  necessary  to 
their  longevity  or  propagation.  Conse- 
quently, even  if  actiial  cases  of  yellow 
fever  should  be  introduced  into  these  re- 
gions, or  should  declare  itself  in  refugees 
after  arrival,  there  would  be  no  spread 
of  the  disease,  as  there  would  be  no 
Stegomi/ice  to  become  infected. 

The  geographical  distribiition  of  the 
Stegomyia,  while  not  accurately  deter- 
mined, is  fairly  well  known,  and  it  is  an 
interesting  fact  that  a  study  of  a  contour 


map  of  the  United  States  shows  that  the 
"non-infectible  territory"  corresponds 
almost  completely  with  the  regions 
beyond  the  habitat  of  this  particular 
variety  of  mosquito. 

As  examples,  St.  Louis,  Mo.;  Atlanta, 
Ga.;  and  Huntsville,  Ala.,  may  be  men- 
tioned as  localities  where,  on  account  of 
the  elevation,  character  of  the  soil, 
drainage,  etc.,  the  disease,  though  from 
time  to  time  introduced,  has  never 
spread. 

The  work  principally  involved  in  sup- 
pressing the  disease  is  in  isolation  and 
disinfection  for  the  destruction  of  pos- 
sibly infected  mosquitoes.  If  the  fii'st 
case  is  discovered  it  is  within  our  power 
to  limit  it  to  the  house  in  which  it  pre- 
vails, the  first  effort  being  to  prevent  the 
room  and  the  house  itself  from  becom- 
ing infected.  This  may  be  arrived  at  by 
carefully  screening  the  case  from  the 
bites  of  mosquitoes,  and  by  fumigations 
practiced  from  time  to  time  to  destroy 
such  of  the  insects  as  may  have  eluded 
our  vigilance. 

If  the  disease  has  prevailed  for  some 
time,  and  persons  have  had  free  ingress 
and  egress,  it  becomes  necessary  to  tak'? 
those  persons  and  hold  them  under  ob- 
servation a  period  of  ten  days  to  see 
whether  they  will  develop  yellow  fever. 
One  can  readily  imagine,  in  a  district 
where  it  has  been  allowed  to  run  along 
for  some  weeks,  how  difficidt  it  is  to 
trace  all  the  people  who  have  been  ex- 
posed to  infection.  Difficult  as  it  is, 
this  is  attempted  and  frequently  with 
unsuccessful  results.  An  examination  is 
at  once  begun  of  svirrounding  houses 
and  neighboring  villages,  particularly 
along  the  line  of  a  railroad,  to  see 
whether  the  disease  may  be  anywhere 
co-existent.  If  the  disease  prevails  in 
a  considerable  number  of  houses,  there 
is  no  doubt  that  an  excellent  plan  is  to 
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remove  the  sick  to  a  hospital,  though 
great  care  must  be  exercised  in  moving 
thcni,  and  taking  the  well  to  a  detention 
camp,  and  then  disinfecting  the  vacated 
premises  to  destroy  mosquitoes. 

While  panic  and  alarm  are  to  he 
avoided,  there  is  no  doubt  that  it  is  safer 
for  those  who  have  not  been  exposed 
and  in  the  interests  of  the  suppression 
of  the  spread  of  the  epidemic,  inasmuch 
as  it  removes  the  material  on  which  it 
may  feed,  if  people  will  leave.  At  this 
time  the  railroads  are  taken  charge 
of  by  the  sanitary  authorities,  and  the 
leaving  must  be  under  sanitary  regula- 
tions. Those  who  have  not  been  ex- 
posed to  infection  may  depart  when  this 
is  absohitely  proved.  Those  concern- 
ing whom  there  is  some  doubt  may 
go  on  through  trains  to  the  non-infecti- 
hle  territory,  where  they  must  report 
and  be  kept  under  observation  for  a 
period  of  ten  days.  Those  who  are 
known  to  have  been  exposed  must  be 
taken  to  a  detention  camp,  there  to  be 
held  ten  days  until  they  have  demon- 
strated their  freedom  from  infection, 
when  they  may  be  allowed  to  depart.  If 
a  city  or  village  is  infected,  and  its  di- 
mensions will  allow  of  a  cordon  being 
|)laced  around  it,  this  is  done,  and  no 
one  is  allowed  to  leave  e.xcept  under 
these  conditions.  Tliis  was  done  at 
lirunswick,  Georgia,  there  being  guards 
on  land  and  revenue  cutters  on  the 
water-front  to  prevent  egrcs."?  except 
through  the  detention  camp,  twenty-five 
miles  ofT,  wlierc  every  provision  was 
made  for  the  comfort  of  the  ])cople 
undergoing  detention.  When  the  city 
is  too  large  to  lie  thu."  surrounded  tlic 
outgoing  train,*  are  under  sanitary  sur- 
veillance, and  no  tickets  are  allowed  to 
be  sold  except  to  persons  who  have  cer- 
tificates that  they  have  been  under  ob- 
servation for  ten  diivs,  and  are  free  from 


the  disease,  or  unless  the  ticket  is  one 
which  leads  clear  through  to  non-in- 
fectible  territory,  and  the  baggage  of 
all  these  passengers  must  be  subjected 
to  close  scrutiny,  and  if  it  is  suspected  or 
proved  that  it  harbors  mosquitoes,  it 
must  be  subjected  to  a  process  of  disin- 
fection sufficient  to  insure  their  destruc- 
tion. 

Now,  Atlanta,  as  I  have  said,  is  in  the 
non-iufectible  territory,  and  if  yellow 
fever  prevails  in  Xew  Orleans  people 
who  are  believed,  though  not  positively 
known,  to  be  free  from  infection,  are 
given  tickets  to  Atlanta,  and  their  bag- 
gage disinfected.  Xow,  what  is  to  pre- 
vent these  people  at  Atlanta  immedi- 
ately taking  the  south-bound  train  and 
returning  into  the  infectible  territory 
where,  if  the  disease  should  appear,  it 
would  be  likely  to  spread?  This  is  man- 
aged through  the  railroad  officials,  who 
require  a  certificate  from  the  Marine- 
Hospital  officer  stationed  at  Atlanta  of 
every  person  wishing  to  buy  a  ticket  for 
a  point  south — say,  Florida — that  he  ha-^ 
been  in  Atlanta  ten  day.s,  and  is  entirely 
well,  and  that  the  baggage  he  brought 
with  him  from  Xew  Orleans  has  been 
disinfected.  Furthermore,  on  the  trains 
leaving  the  infected  city  there  are  train- 
inspectors  appointed  with  a  view  to 
recognizing  quickly  any  chance  cases  of 
the  disease  and  to  prevent  any  persons 
boarding  the  train  who  might  leave  the 
city,  and  try  to  board  it  at  some  outside 
))oint,  and  to  sec  that  the  passengers  go 
through  to  the  non-infectil)le  localities, 
'i'his  train-inspection  service,  I  have 
found,  is  very  efficient  in  checking  the 
spreail  of  the  disease.  Its  details  can 
hardly  be  gone  into  here,  and  it  is  sulfi- 
cii'iit  to  say  that  the  inspectors  have 
certain  runs  and  relays,  so  that  those 
going  from  an  infected  territory  return 
into    the    infected    tcrritnrv,   delivering 
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their  passengers  to  those  who  come  from 
the  non-iufected  territory,  who  carr}' 
them  through  to  the  non-infectible  ter- 
ritory. At  the  same  time  a  classification 
of  freight  is  made,  and  such  as  may 
carry  infection  (tliat  is,  such  as  may  har- 
bor infected  mosquitoes)  is  disinfected 
before  being  allowed  to  leave  the  in- 
fected city. 

It  appears  certain  that  neither  the 
handling  of  nor  contact  with  yellow- 
fever  patients  nor  the  performance  of 
necropsies  is  capable,  per  se,  of  convey- 
ing the  disease  to  nonimmunes.  It  ap- 
pears probable  that  general  ships' 
cargoes  and  the  foniites  of  patients  are 
also  not  directly  infective.  It  seems  to 
be  fairly  definitely  established  that  a 
yellow-fever  patient  may  become  a 
danger  by  infecting  the  premises  in 
which  he  is  placed.  In  such  an  infected 
house  an  interval  of  about  fourteen  or 
twenty-one  daj's  obtains  before  the  first 
secondary  cases  occur.  This  prolonged 
interval  is  suggestive  of  a  development 
of  the  infecting  factor  in  or  about  some 
agent  or  matter  in  the  house,  the  na- 
ture of  which  is  not  yet  demonstrated. 
H.  E.  Durham  and  Walter  Myers  (Brit. 
Med.  Jour.,  Sept.  8,  1900). 

Before  closing  this  jjart  of  the  sub- 
ject I  wish  to  dwell  upon  the  importance 
of  recognizing  the  first  case.  It  need 
not  be  announced  with  a  floitrish  of 
trumpets  to  alarm  the  people,  but  it 
should  be  announced  to  the  proper 
authorities  as  soon  as  it  is  found.  The 
cause  of  so  much  panic  being  produced 
by  yellow  fever  is  the  fact  that  it  is  so 
frequently  concealed  until  concealment 
is  no  longer  possible,  by  which  time 
there  is  cause  for  panic.  But  if 
promptly  reported  there  should  be  no 
more  cause  for  fear  than  is  caused  by  a 
case  of  small-pox  or  cholera. 

The  disease  of  late  years  has  been  so 
mild  that  there  has  been  much  doubt 
as  to  the  nature  of  the  first  cases,  but 


these  can  be  determined  upon  and  taken 
care  of.  I  might  say  there  has  been  too 
much  written  and  said  about  yellow 
fever.  The  subject  should  be  made  less 
of  by  the  daily  press.  The  public  au- 
thorities should  be  promptly  advised  of 
the  appearance  of  the  disease  and  take 
prompt  charge,  and  when  this  is  done 
there  need  be  no  more  fear  or  panic 
than  is  caused  by  other  diseases. 

Disinfection.  —  Disinfection  of  cloth- 
ing, bedding,  and  fabrics  or  textiles,  ex- 
posed during  the  course  of  a  case  of  yel- 
low fever,  is  not  necessary  in  the  light 
of  recent  investigation  and  discovery. 

The  firoblem  has  resolved  itself  into  a 
campaign  against  the  mosquito  (Steyo- 
mi/ia  fasciata),  and  efforts  should  be  di- 
rected (a)  to  the  destruction  of  the  in- 
sects about  a  house  where  yellow  fever 
prevails,  and  (h)  against  their  propaga- 
tion in  a  locality  where  the  disease  has 
manifested  itself. 

The  destruction  of  the  insect  may  be 
accomplished  by  fumigations  with  py- 
rethrum  powder,  or  with  sulphur  diox- 
ide, 2  to  2  Va  poimds  of  sulphur  being 
burned  for  each  1000  cubic  feet  of  space. 
In  using  pyrethrum  the  bodies  of  the 
insects  should  be  swept  up  and  burned, 
as  this  agent  does  not  always  kill,  but 
simply  stupefies  or  partially  asphyxiates. 
The  sulphur  dioxide  is,  on  the  contrary, 
a  true  insecticide. 

The  propagation  of  mosquitoes  may 
be  limited  or  prevented  by  the  draining 
or  filling  up  of  ponds,  pools,  or  collec- 
tions of  stagnant  water,  by  the  screening 
of  water-barrels,  cisterns,  and  tanks,  pre- 
venting the  ovipositing  of  the  female 
mosquitoes,  or  by  the  destruction  of  the 
larvEe  and  pupje  by  the  application  of 
petroleum. 

Grounds  should  be  drained,  weeds  cut 
down  and  burned,  and  the  grass  of  lawns 
kept  closely  cut,   destroying  harboring 
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places  for  fully  developed  insects,  and 
effecting  a  drying  of  the  soil  and  ren- 
dering it  less  fit  for  the  propagation  of 
the  pests.  The  subject  has  therefore  re- 
solved itself  largely  into  a  question  of 
house  and  communal  sanitation. 

The  methods  pursued  in  Havana, 
Cuba,  in  stamping  out  yellow  fever  are 
summarized  by  Dr.  Charles  J.  Finlay, 
Chief  Quarantine  Officer  of  Havana,  in 
an  address  before  the  Conference  of 
State  and  Provincial  Boards  of  Health 
of  Xorth  America,  Xew  Haven,  Conn., 
October  28,  1903.  Dr.  Finlay  is  quoted 
as  follows: — 

"That  the  essential  conditions  for 
stamping  out  yellow  fever  from  an  in- 
fected locality  are:  (1)  to  protect  yel- 
low-fever patients  from  the  bites  of  the 
special  yellow-fever  mosquitoes;  (2)  to 
destroy  all  mosquitoes  which  may  have 
reached  yellow-fever  patients;  (3)  not 
to  allow  non-immunes  to  enter  the  in- 
fected zone  until  the  last  of  the  con- 
taminated insects  may  be  supposed  to 
have  died;  (4)  to  lessen  the  chances  of 
propagation  by  adopting  adecjuate  meas- 
ures calculated  to  prevent  the  multipli- 
cation of  mosquitoes  in  general." 

Dr.  John  Guiteras,  in  a  paper  read  be- 
fore the  First  International  Sanitary 
Congress  of  American  Republics.  Wash- 
ington, D.  C,  in  December.  1902,  on 
"Prophylaxis  against  Yellow  Fever,"  de- 
scribes the  following  as  the  method 
adopted  in  Havana  for  the  safe  manage- 
ment of  a  case  of  yellow  fever: — 

"The  room  occupied  by  the  patient  is 
at  once  closed  by  wire  gauze.  False  win- 
dows and  doors  of  all  sizes  arc  provided 
bv  the  department,  and  they  arc  at  once 
adjusted  to  the  openings  in  the  room. 
One  person,  as  nurse,  is  allowed  to  re- 
main in  the  rooni,  and  a  guard  is  placed 
at  the  wire-gauze  door.  Tlic  latter,  and 
other  opening.'?  tliat  may  communicate 


with  other  apartments  in  the  house,  are 
temporarily  closed  with  stout  manila 
paper  in  order  to  prevent  the  entrance 
ol  pyrethnim  smoke  in  the  room  occu- 
pied by  the  patient.  The  rest  of  the 
house  is  now  fumigated.  To  do  this  all 
compartments  are  carefully  closed. 
Strips  of  paper  are  pasted  over  all  cracks. 
Even  open  halls  and  courts  are  closed 
with  screens  of  manila  paper.  A  good 
deal  of  ingenuity  is  displayed  in  rapidly 
constructing  and  putting  together  these 
improvised  screens,  so  that  the  most  ir- 
regular and  open  places  are  converted 
into  closed  chambers  hermetically  sealed 
against  the  exit  of  smoke  and  mosqui- 
toes. 

"After  the  fumigation  of  the  house 
the  patient  is  transferred  to  one  of  the 
fumigated  rooms,  previously  closed  with 
wire  gauze,  and  the  sick  chamber  is  then 
disinfected  in  the  same  manner.  Neigh- 
boring houses,  unless  evidently  incom- 
municated  with  the  infected  house,  are 
treated  in  the  same  way.  As  previously 
stated,  the  process  is  often  much  simpli- 
fied by  removing  the  patient  to  Las  An- 
imas Hospital. 

••The  routine  of  disinfection  is  as  fol- 
lows: The  inspector  or  chief  of  the 
squad  assigns  one  man  to  each  of  the 
windows  or  openings  in  the  room.  The 
duty  of  each  man  is  to  close  the  opening 
perfectly  by  pasting  strips  of  newspa- 
pers over  all  cracks  and  joints.  T'pon 
completing  his  work  he  must  write  liis 
initials  on  the  window-frame.  While 
this  is  being  done  the  inspector  has 
measured  the  cubic  space  of  the  room. 
If  possiliie,  an  opening  is  left  somewhere 
for  the  admission  of  light;  it  may  be  a 
glass  pane  or  an  opening  covered  with 
manila  paper.  On  the  window-sill  or 
floor  l)cncatli  this  opening  a  sheet  of 
moistened  white  paper  is  placed.  It  ha^ 
been  found  tb:il  tin'  nios(iuit()cs,  during 
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the  fumigation,  flock  toward  this  open- 
ing, and  when  paralyzed  by  the  smoke 
they  are  apt  to  fall  njoon  the  paper  be- 
low, where  they  can  he  more  easily  gath- 
ered afterward.  The  pyrethnim  powder 
is  now  placed  in  jjans  and  ignited  by  set- 
ting fire  to  a  small  amount  of  alcohol  in 
each  pan.  One  door  has  been  left  open 
for  the  exit  of  the  men.  Before  leaving 
all  clothing  is  shaken  and  scattered 
about  the  room.  The  exit  door  is  now 
closed  from  the  outside,  its  joints  and 
cracks  are  pasted  over,  and  the  seal  of 
the  department  is  placed  upon  the  strips 
of  paper.  Pyrethrum  is  burned  in  the 
proportion  of  1  pound  to  every  1000 
cul)ic  feet  of  space. 

"At  the  expiration  of  four  liours  the 
squad  returns  and  the  door  is  partially 
opened  to  allow  the  men  to  enter.  The 
walls,  ceiling,  and  floor  are  carefully 
swept,  and  the  clothing  is  once  more 
shaken.  Any  mosquitoes  found  to  be 
still  living  are  thrown  into  the  pans  and 
those  that  are  dead  are  kept  in  small 
boxes  to  be  sent  to  the  laboratory  of  Las 
Animas  Hospital  for  identification. 

"Petroleum  is  now  poured  into  all  re- 
ceptacles where  mosquito  larvae  may 
grow.  The  inspector  meanwhile  makes 
an  inquiry  as  to  the  place  where  the  pa- 
tient may  have  been  infected,  the  places 
he  visited  in  the  last  five  days  previous 
to  his  illness,  and  the  persons  that  are 
likely  to  have  been  bitten  at  the  same 
time  and  place  with  the  patient. 

"The  inspector  takes  also  a  census  of 
the  non-immunes  who  live  in  the  house 
and  its  immediate  neighborhood.  All 
this  information  is  made  the  subject  of 
a  report  to  the  city  health  officer.  The 
report  should  contain  also  any  recom- 
mendations that  may  be  deemed  useful 
as  to  the  general  sanitary  condition  of 
the  house. 


'"The  Health  Department  of  Havana 
is  prepared  to  disinfect,  in  the  manner 
above  described,  twenty-four  houses  in 
one  day.  As  many  as  twenty-two  have 
been  disinfected  with  an  expenditure  of 
five  hundred  pounds  of  pyrethrum. 

"Before  leaving  the  house  a  certificate 
is  obtained  from  the  family  to  the  effect 
that  no  damage  has  been  done  to  the 
property  in  the  process  of  disinfection, 
or,  if  otherwise,  a  note  is  taken  of  com- 
plaints that  may  be  made. 

"With  respect  to  the  pyrethrum  pow- 
der, it  should  be  stated  that  the  smoke 
does  not  kill  all  the  mosquitoes;  but  at 
the  end  of  four  hours  those  that  are  not 
killed  are  paralyzed  and  can  be  readily 
gathered  in  the  manner  I  have  de- 
scribed. The  smoke  produces,  also,  a 
very  faint  cast  upon  exposed  surfaces  of 
white  goods  when  they  are  lying  in  a 
horizontal  position.  Tobacco  is  as  ef- 
fective as  pyrethrum,  but  it  leaves  a  very 
offensive  odor  and  a  more  decided  stain 
than  pyrethriim.  Guava  leaves  have 
also  been  tried,  but  they  are  less  ef- 
fective." 

Even  in  a.  filthy  tropical  city,  without 
proper  sewerage,  without  any  sanitary 
standard  whatever,  the  work  of  disin 
fection  can  be  pushed  to  a  successful 
issue. 

This  fact  is  fairly  in  evidence;  tlic 
foci  of  yellow  fever  are  in  certain  defi- 
nite places  in  a  city  where  it  is  endemic. 
The  habitat  can  be  located,  and  as  fast 
as  one  appears  it  should  be  guarded 
closely,  and,  -with  all  of  its  belongings, 
disinfected  thoroughly,  and,  as  an  added 
precaution,  redisinfected  at  intervals 
during  the  danger  period;  these  places 
should  be  kept  under  continual  surveil- 
lance and  treatment,  and  no  pains  or 
ex])ense  should  be  spared  to  render  the 
contagion  at  such  points  inert. 

Nearly  all  of  the  best  men,  men  of 
scientific  attainments  who  have  had 
practical  experience  in  the  care  of  yel- 
low fever,  and  in  the  sanitation  of  cities 


YELLOW  FE\EU.     DIS^INFECTIOX. 


11 


wlierein  the  fever  was  epidemic,  are 
now  engaged  in  laboratory  work,  en- 
deavoring to  demonstrate  which  germ  is 
responsible  for  this  scourge.  The  object 
is  a  most  laudable  one. 

But  would  not  the  interests  of  hu- 
manity be  better  conserved  if  the  sani- 
taiy  measures  in  the  cities  wherein  yel- 
low fever  is  epidemic  were  under  the 
constant  watch  and  contnd  of  some 
such  men? 

After  an  epidemic,  this  important 
work — looking  to  a  prevention  of  a  re- 
currence— is  often  left  in  the  hands  of 
inexperienced  and  careless  persons. 
Why  should  not  some  of  these  men  de- 
vote their  entire  time  and  attention  to 
preventive  measures,  giving  intelligent 
supervision  to  methods  that  we  have, 
and  know  to  be  reliable?  Major  L.  C. 
Carr  (Phila.  Med.  Jour.,  April  ti,  1901). 

The  first  special  measure  of  preven- 
tion should  be  to  protect  the  sick  indi- 
vidual against  the  bites  of  mosquitoes, 
and  the  writers  state  that  this  can  best 
be  accomplished  by  thorough  screening 
and  with  immovable  screens.  As  it  is 
possible  that  mosquitoes  that  have  al- 
ready bitten  the  sick  individual  may 
have  escaped  into  other  apartments  of 
the  house,  they  recommend  that  these 
should  be  do.scd  tightly  and  subjected 
cither  to  sulphur  or  to  formaldehyde 
disinfection  or  to  the  fumes  of  pyrcth- 
rum.  They  regard  sulphur  as  the  best 
agent.  In  a  well-clo.sed  room,  one  to 
one  and  a  half  hours  of  sulphur  fumiga- 
tion, in  a  pro|)ortion  of  1  pound  to  1000 
cubic  feet  of  airspace,  will  sutlicc  to  de- 
stroy all  mosi|uitoes.  Heed  and  Carroll 
I.Mcilical  Hecord,  Oct.  20.  1001). 

I'rocedures  carried  out  in  the  preven- 
tion of  this  disease:  1.  To  keep  the 
female  Strfioiniiia  from  biting  the  yel- 
Icpw-fever  patient  by  having  the  quar- 
Ids  of  the  patient  entirely  screened  so 
as  completely  to  jirevent  access  of  mos- 
quitoes. A  guard  is  left  at  the  door  to 
see  that  the  only  door  communicating 
with  the  quarantined  area  is  kept  closed 
and  that  only  those  designated  by  the 
sanitary  authorities  have  access  to  the 
rooms.  2.  The  ilcst roving  of  such  in- 
sects as  might  have  iM-come  infected  in 
spite   of    prccautiims   or    bcfmc    (lie    pa 


tient  was  screened;  pyrethrum  powder 
is  burned  in  all  the  rooms  of  the  house 
and  in  all  the  contiguous  houses,  the 
rooms  having  first  been  made  as  tight 
as  possible  and  the  precaution  having 
been  taken  to  sweep  up  the  mosquitoes 
from  the  lloor  immediately  after  the 
fumigation,  as  pyrethrum  does  not  kill 
the  inscct-s.  3.  To  destroy  the  mosquito 
larviP  systematically,  as  it  was  found 
that  the  principal  points  for  the  breed- 
ing of  t<tegoiiiiiia  mosquitoes  were  fresh- 
water collections  about  the  houses  of 
the  city.  An  ordinance  was  passed  re- 
quiring all  collections  of  fresh  water  to 
be  made  uu)squito-proof.  Petroleum 
was  also  placed  in  the  cesspools  every 
month,  and  was  also  used  on  marshy 
ground  which  could  not  be  drained. 
Oorgas  (Medical  News,  .Jan.  3.  1903). 

In  closing  the  subject  of  the  epidemic 
management  of  yellow  fever,  it  seems 
proper  to  make  brief  allusion  to  hopes 
of  what  the  future  may  have  in  store  for 
us  in  this  direction.  A  glance  at  the 
history  of  epidemic  diseases  will  show 
that  half  of  the  terror  inspired  by  these 
diseases  lias  been  from  ignorance  of  tlieir 
specific  causes.  The  cause  discovered, 
we  know  with  what  we  have  to  deal,  ami 
what  it  is  necessary  to  do.  The  discov- 
ery of  tlic  .spirillum  of  Asiatic  cholera. 
l)y  Koch,  the  demonstration  that  it  was 
by  drinking-water  tliat  the  disea.se  was 
most  frc(iuenlly  transmitted,  experi- 
ments .showing  the  slight  resistance  of 
tlie  organism  to  physical  agents  and 
chemical  disinfection,  at  once  converted 
a  dreaded  ])estilencc  into  a  comparatively 
simply  handled  problem.  The  discovery 
by  Yersin  and  Kitasato  of  the  plague 
bacillus  threw  a  flood  of  light  on  the 
means  of  transmissinn  of  the  disease 
and  led  to  the  tliscovcry  of  means  for  its 
prevention  in  the  llalTkine  prophylactic 
and  its  prcvpntinii  and  cure  by  the  Houx- 
Yersin  iJicvcntion  and  curative  serum. 

Till-    iMiignidci'iit    discovery    of   dipii- 
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thei'ia  antitoxin  by  Konx  and  Behring, 
and  the  saving  of  100,000  lives  annually 
which  it  has  led  to  in  the  United  States 
alone,  lead  us  to  hope  that  in  the  near 
future  we  may  be  in  possession  of  a 


similar  agent  or  agents  against  yellow 
fever. 

Walter  Wtman, 
Surgeon-General  Public  Health  and  Ma- 
rine-Hospital Service,  Washington. 


ZINC— Zincum  (U.  S.  P.)  is  metallic 
zinc  in  the  form  of  thin  sheets,  in  ir- 
regular granulated  pieces,  molded  into 
thin  pencils,  or  in  a  state  of  fine  powder. 
Zinc  is  found  as  a  carbonate,  silicate, 
and  sulphide,  associated  with  lead  ores 
in  many  districts  of  Great  Britain,  on 
the  Continent,  and  in  the  United  States. 
Zinc  is  a  bluish-white  metal,  which 
slowly  tarnishes  in  the  air,  forming 
oxide  and  carbonate  of  zinc.  It  has  a 
lamellar,  crystalline  structure.  Zinc 
unites  with  the  acids  and  halogens  to 
form  salts,  of  which  the  acetate,  bro- 
mine, carbonate,  chloride,  iodide,  oxide, 
phosphide,  suiphate.  and  valerianate  are 
official. 

Acetate  of  zinc  occurs  in  white,  mono- 
clinal  plates,  having  a  pearly  lustre,  and 
is  soluble  in  3.7  parts  of  cold  and  in  1.5 
parts  of  boiling  water  and  in  36  parts 
of  cold  and  in  3  parts  of  boiling  alcohol. 
It  possesses  a  high  diffusion  power. 

Bromide  of  zinc  occurs  as  a  white, 
hygroscopical,  crystalline  powder,  hav- 
ing a  sharp,  metallic  taste,  and  is  soluble 
in  water,  alcohol,  ether,  and  ammonia. 

Carbonate  of  zinc  (precipitated)  oc- 
curs as  an  impalpable,  white  powder,  of 
variable  composition.  It  is  insoluble  in 
water. 

Chloride  of  zinc  (butter  of  zinc)  oc- 
curs as  a  white,  deliquescent  powder,  and 
is  soluble  in  0.3  part  of  water,  in  alcohol, 
and  in  ether.  It  possesses  a  high  diffu- 
sion power.  The  official  solution  of  zinc 
chloride  occurs  as  a  colorless,  astringent. 


sweetish,  aqueous,  liquid,  having  an  acid 
reaction,  containing  50  per  cent,  by 
weight  of  zinc  chloride  and  being  mis- 
cible  in  all  proportions  with  water.  Bur- 
nett's disinfecting  fluid  is  a  solution  of 
zinc  chloride.  Canquoin's  paste  is  made 
by  mixing  zinc  chloride  with  flour  and 
water.  The  strength  varies,  according  to 
the  purpose,  from  1  part  of  the  chloride 
in  6  parts  (weakest)  to  1  part  in  3 
(strongest).  When  used,  10  or  15  drops 
of  water  are  added  to  the  applications, 
being  made  when  a  large  tumor  is  to  be 
destroyed.  The  stronger  paste  may  be 
cut  into  pointed  strips  or  arrows  and 
dried  before  using,  as  suggested  by 
Maisonneuve. 

Iodide  of  zinc  occurs  as  a  white,  hy- 
groscopical, crystalline  powder,  having  a 
sharp,  saline  taste;  and  is  soluble  in 
water,  alcohol,  and  in  ether.  It  pos- 
sesses a  high  diffusion  power. 

Oxide  of  zinc  occurs  as  a  white,  amor- 
phous powder,  having  the  property  of 
absorbing  carbon  dioxide  from  the  air. 
It  is  soluble  in  dilute  acids,  ammonia, 
and  in  ammonium  carbonate.  It  should 
be  kept  in  air-tight  vessels.  The  oint- 
ment of  the  oxide  of  zinc  (zinc  oint- 
ment) contains  30  per  cent,  of  zinc 
oxide. 

Phosphide  of  zinc  occurs  as  dark- 
gray  crystals  or  metallic  lumps,  having 
a  faint  odor,  and  is  soluble  in  hydro- 
chloric and  sulphuric  acids  with  the  evo- 
lution of  hydrogen  phosphide. 

Sulphate  of  zinc  (white  vitriol;    zinc 
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vitriol)  occurs  in  colorless,  rhombic 
crystals,  having  an  astringent,  metallic 
taste;  they  effloresce  in  dry  air.  It  is 
soluble  in  0.6  part  of  cold  and  in  0.2 
part  of  boiling  water  and  in  3  parts  of 
glycerin.  Villate's  solution  for  treating 
caries  consists  of:  sulphates  of  copper 
and  zinc,  of  each,  15  parts;  solution  of 
subacetate  of  lead,  30  parts;  vinegar, 
300  parts. 

Valerianate  of  zinc  occurs  in  white, 
glistening  laminae,  having  a  valerianic- 
acid  odor  and  a  sweetish  taste,  and  de- 
composing on  exposure.  It  is  soluble  in 
40  parts  of  alcohol  and  in  100  parts  of 
water. 

Preparations  and  Doses.  —  Irritant 
(Soluble).— Zinci  acetas  (U.  S.  P.),  2 
to  6  grains. 

Zinci  chloridum  (U.  S.  P.),  1  to  2 
grains. 

Liquor  zinci  chloridi  (U.  S.  P.). 

Zinci  iodidum  (U.  S.  P.),  1  to  2 
grains. 

Zinci  phosphidum  (U.  S.  P.),  Vn  to 
Vj  grain. 

Zinci  sulphas  (U.  S.  P.),  1  to  3  grains 
(emetic,  10  to  60  grains). 

Zinci  valerianas  (U.  S.  P.),  'A  to  2 
grains. 

Mild  (Insoluble).  —  Zinci  oxidum 
(U.  S.  P.),  1  to  5  grains. 

Unguentum  zinci  oxidi  (U.  S.  P.). 

Zinci  carbonas  praecipitatas  (U.  S.  P.), 
1  to  2  grains  (emetic,  20  grains). 

Zincum,  r.  S.  P.  (metallic  zinc). 

Physiolog^ical  Action.  —  The  common 
action  of  the  soluble  salts  of  zinc  is  as- 
tringent and  irritant.  These  properties 
are  manifested  in  unequal  degrees  on  ac- 
count of  their  difTerent  degrees  of  solu- 
bility and  their  varying  alTinity  for 
water,  and,  perhaps,  for  the  tissues. 

The  chloride  and  iodide,  on  account 
of  their  high  diffusion  power  and  great 
afTlnity  for  water,  are  the  most  energetic 


of  the  zinc  salts.  When  placed  upon  the 
unbroken  skin  they  are  almost  inert; 
when  the  cuticle  is  removed,  they  pene- 
trate the  tissues  and  destroy  them  for 
a  considerable  depth,  producing  at  first 
a  sensation  of  warmth,  which  increases 
to  a  burning  pain,  lasting  seven  or  eight 
hours,  by  which  time  the  tissues  are  de- 
stro}'ed,  and  a  white  eschar  is  formed 
which  separates  in  from  seven  to  twelve 
days  (Ringer).  The  chloride  is  a  cor- 
rosive poison. 

The  sulphate,  having  a  lower  diffusion 
power,  exerts  a  more  superficial  action 
upon  the  tissues.  In  small  doses  it  in- 
creases for  a  time  the  appetite  and  di- 
gestion, but  later  causes  gastro-intestinal 
catarrh,  nausea,  and  anorexia. 

The  soluble  salts  of  zinc  form  insolu- 
ble compounds  with  albumin,  condense 
the  tissues,  and  contract  the  blood- 
vessels. They  are  stimulant  and  astrin- 
gent, lessen  the  secretions,  and  promote 
healthy  reparative  action. 

The  carbonate  and  oxide  are  insoluble, 
or  but  slightly  soluble,  in  the  animal 
fluids.  They  possess  no  affinity  for 
water,  and,  though  their  action  upon 
the  tissues  is  very  weak,  they  are  slightly 
astringent. 

The  carbonate  in  large  doses  produces 
some  nausea  and  vomiting.  The  sul- 
phate, in  full  doses,  acts  more  speedily, 
is  a  safe  emetic,  producing  little  pros- 
tration or  nausea,  and,  as  it  generally 
empties  the  stomach  in  one  complete 
evacuation,  is  the  best  emetic  in  cases  of 
poisoning  (Ringer).  No  satisfactory  ex- 
planation has  yet  been  given  of  the 
emetic  action  of  the  zinc  salts.  The  sul- 
phate excites  vomiting  when  injected 
into  the  blood,  or  when  mixed  with  al- 
bumin. Sulphate  of  zinc  in  large  doses 
is  an  irritant  poison.  The  oxide,  being 
insoluble,  exerts  but  little  action  upon 
the  stomach. 
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Zinc  does  not  appear  to  remain  in  the 
body,  nor  to  produce  chronic  poisoning 
like  lead  and  mercurj'.  The  salts  are 
eliminated  less  rapidly  than  some  other 
metals,  passing  out  of  the  system  in 
small  quantities  by  the  urine.  The  chief 
part  may  be  recovered  from  the  fsces, 
being  probably  excreted  by  the  in- 
testinal mucous  membrane  and  with  the 
bile. 

Poisoning  by  Zinc  Salts. — The  chlo- 
ride is  an  irritant  poison,  causing  heat 
and  a  source  of  constriction  of  the 
throat,  a  strong  metallic  taste,  a  burning 
pain  in  the  stomach,  nausea,  vomiting, 
profound  depression  of  the  pulse,  cold- 
ness of  the  surface,  cold  clammy  sweats, 
cramps  of  the  leg-muscles,  etc.  The 
mind  remains  unaffected.  In  a  few  in- 
stances nervous  symptoms  have  followed, 
besides  the  cramps,  and  in  one  notable 
case  there  was  loss  of  the  senses  of  taste 
and  smell  (Bartholow). 

Sulphate  of  zinc  in  large  doses  acts 
as  an  irritant  poison,  producing  vomit- 
ing, colicky  pains,  diarrhoea,  prostra- 
tion, etc.:  symptoms  almost  identical 
with  those  produced  by  the  sulphate  of 
copper. 

Zinc-smelters,  according  to  Schloc- 
kow,  rarely  live  beyond  forty-five,  and 
die,  some  of  bronchial  or  gastro-intes- 
tinal  catarrh,  others  of  a  peculiar  nerv- 
ous affection  which  commences  with 
burning  superficial  pains,  exalted  sensi- 
bility, and  refiex  activity  in  the  legs,  and 
afterward  puts  on  still  more  clearly  the 
features  of  myelitis.  A.  Sacher  finds 
that  the  intravenous  injection  of  very 
large  doses  of  zinc  salts  produces  paral- 
ysis of  the  voluntary  muscles. 

Epidemic  of  zinc  poisoning  among  the 
.soldiers  stationed  at  Pahang  was  caused 
by  drinking  water  collected  from  roofs 
covered  with  galvanized  iron.  The  water 
had  become  contaminated  with  zinc  in 
such    proportion    as    to    cause    disease. 


The  diseases  were  characterized  by  the 
fact  that  the  gastric  symptoms  predom- 
inated over  the  nervous  symptoms.  J. 
D.  Gimlette  (Brit.  Med.  dour.,  Sept.  7, 
ItiOl). 

Treatment  of  Poisoning  by  Zinc  Salts. 
■ — Alkalies  and  their  carbonates  are  the 
chemical  antidotes,  producing  precipi- 
tates. Eggs  and  milk  are  useful,  form- 
ing albuminates  of  zinc.  Further  treat- 
ment will  be  indicated  by  the  symptoms 
as  they  arrive. 

Therapeutics.  —  Gasteo-Intestinal 
DisoEDEES. — Zinc  oxide  is  an  excellent 
remedy  for  gastralgia.  Bartholow  rec- 
ommends its  use  for  the  following  con- 
dition: Pain  after  taking  food,  nausea, 
intestinal  pain,  succeeded  by  prompt 
alvine  discharges,  the  faces  being  made 
up  largely  of  undigested  food.  From  5 
to  10  grains  mixed  with  aromatic  pow- 
der and  combined  with  morphine,  if 
need  be,  may  be  given  before  each  meal. 
It  is  a  very  efficient  remedy  in  the  sum- 
mer diarrhoea  of  children:  V2  to  1 
grain  may  be  combined  with  5  to  10 
grains  of  bismuth  subnitrate  and  2  to 
5  grains  of  saccharated  pepsin,  to  be 
given  every  four  to  six  hours.  It  is  also 
useful  in  the  chronic  diarrhoea  of  chil- 
dren and  adults  in  doses  of  from  2  to 
10  grains.  The  sulphate  has  produced 
beneficial  results  in  that  form  of  dys- 
pepsia which  gives  rise  to  oxaluria,  when 
given  in  doses  of  V2  to  2  grains.  In 
chronic  diarrhoea  and  dysentery  it  may 
be  combined,  as  suggested  by  Bartholow, 
with  opium  and  ipecac,  1  grain  of  each 
in  pill  being  given  three  or  four  times 
a  day. 

The  sulphate  is  much  employed  as  an 
emetic  in  cases  of  narcotic  poisoning, 
where  prompt  and  efficient  action  is  de- 
sired; the  dose  (6  to  10  grains),  well  di- 
luted with  water,  may  be  given  every 
fifteen  minutes  until  emesis  occurs. 

Respieatort  Disorders. — The 
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night-sweats  of  phthisis  are  often  amen- 
able to  a  pill  containing  3  grains  of  zinc 
oxide  and  y,  grain  of  extract  of  bella- 
donna, given  at  bed-time.  The  oxide 
has  been  recommended  as  a  serviceable 
prophylactic  against  the  recurrence  of 
the  attacks  of  spasmodic  asthma  and  as 
a  remedy  in  pertussis  combined  with  a 
small  dose  of  belladonna  extract. 

Nervous  Disorders. — In  spasmodic 
and  convulsive  (clonic)  disorders  the 
preparations  of  zinc  are  sometimes  serv- 
iceable. They  have  been  largely  used 
in  epilepsy  and  chorea.  Epileptiform 
vertigo  and  epileptiform  angina  pectoris, 
when  they  arise  from  some  gastric  dis- 
orders, are  sometimes  cured  by  the  oxide 
of  zinc.  The  valerianate  is  useful  in 
nervous  headaches,  nervous  cough,  hys- 
terical aphonia,  ovarian  neuralgia,  etc. 

Cutaneous  Disorders.  —  In  lupus, 
epitheliomata,  and  unhealthy  ulcers  the 
dried  sulphate  of  zinc  may  be  freely 
dusted  over  the  parts  to  destroy,  by 
caustic  action,  the  unhealthy  tissues. 
For  the  destruction  of  malignant 
growths  the  chloride  in  its  various 
forms — as  solution,  Canquoin's  paste,  or 
Maisonneuve's  "caustic  arrows"  —  may 
be  employed.  The  zinc  salts  are  useful 
for  their  astringent  action  in  weeping 
eczema,    impetigo,    herpes,    intertrigo, 


seborrhoea,  and  erythema.  The  oint- 
ment of  the  oxide  is  soothing  and  as- 
tringent. The  iodide  is  valued  as  an 
alterative  in  chronic  cutaneous  disorders 
and  in  late  syphilitic  eruptions. 

Carbonate  of  zinc  should  be  used  as  a 
substitute  for  commercial  calaniin,  since 
the  latter  is  often  impure,  and  hence 
objectionable  as  an  application  to  in- 
flamed surfaces.  The  following  repre- 
sents a  combination  for  a  cream  of  car- 
bonate of  zinc: — 

R  Glycerite  of  starch. 
Lanolin, 
Zinc  carbonate. 
Glycerin,  of  each,  V:  ounce. 
The  first  two  are  mixed  together,  then 
the  second  two,  and  last  both  together. 
Skinner     (Brit.    Jour,    of    Derm.,    Jlay, 
1900). 

Catarrhal  Disorders. — In  catarrhal 
disorders  weak  solutions  of  the  soluble 
zinc  salts  are  useful  after  the  acute 
symptoms  have  subsided.  Subacute 
conjunctivitis  is  relieved  by  either  the 
acetate  or  sulphate  (1  to  2  grains  to  the 
ounce  of  water).  The  same  solution  is 
valuable  as  an  injection  in  the  subacute 
stage  of  gonorrhoea;  beginning  with  the 
weaker  solution,  the  strength  should  be 
gradually  increased  until  the  discharge 
ceases. 

C.    SUMKER   WlTIIERSTINE, 

Philadelphia. 
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Bisulphide  of  Carbon.  Amblyopia  from,  vol.  vl,  p. 
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Bites  ond  Stings,  vol.  vl,  p.  655 
Black  Deoth.     (See  Plague.) 
Black  Eye.     (Sec  Pnlpebrtc,  Injuries  of.) 
Black-»nti>r  Fever,  vol.  Iv.  p.  304 
Bladder,  Dlaeaics  and  Injuries  of.  vol.  vl.  p.  464 
Bladder.  Exstrophy  of.  vol.  vl.  p.  464 


Bladder,  Rupture  of,  vol.  vi,  p.  465 

Bleeder's  Disease.     (See  Haemophilia.) 

Blepharadenitis,  vol.  i,  p.  576 

Blepharitis,  vol.  i,  p.  576 

Blepharophimosis,  vol.  v,  p.  81 

Blepharospasm,  vol.  v,  p.  80 

Blood  Poisoning.     (See  Septicemia.) 

Blood-fluke,  vol.  v,  p.  105 

Blood-vessels,  Injuries  of,  vol.  vl,  p.  639 

Blood-vessels,  Injuries  of,  due  to  Dislocations,  vol. 

ii.  p.  577 
Boil.     (See  Furuncle.) 

Bone  Tuberculosis,  vol.  v,  p.  65 

Bone-marrow,  vol.  i.  p.  407 

Bones,  Diseases  of.     (See  Osseous  System.) 

Bones,  Tumors  of.     (See  Osteomata.) 

Boracic  Acid,  vol.  i,  p.  580 

Borax,  vol.  i,  p.  584 

Boroformate,  vol.  i,  p.  250 

Borotannate,  vol.  i,  p.  251 

Borotartrate,  vol.  i,  p.  251 

Bothriocephalus  Latus,  vol.  v,  p.  107 

Bottini's  Operation,  vol.  vi,  p.  457 

Bouquet  Fever,  vol.  v.  p.  619 

Bowels.     (See  Intestines.) 

Bow-legs.  vol.  V,  p.  54 

Brachial  Aneurism,  vol.  1.  p.  329 

Brachycardia.  vol.  vi.  p.  65S 

Bradycardia,  vol.  vi.  p.  653 

Brain.     (See  also  Cerebral.) 

Brain,  Abscess  of.     (See  Cerebral  Abscess.) 

Brain,  Compression  of,  vol.  iii,  p.  297 

Brain,  Concussion  of,  vol.  iii,  p.  309 

Brain,  Congestion  of,  vol.  vi,  p.  613 

Brain,  Contusion  of.  vol.  Ill,  p.  306 

Brain,  Diseases,    Malformations,    and   Injuries   In- 
volving, vol.  HI.  p.  294 

Brain.  Embolism  of,  vol.  vl.  p.  615 

Brain  Extract,  vol.  i,  p.  415 

Brain,  Foreign  Bodies  in,  vol.  ill,  p.  ?04 

Brain,  Hernia  of,  vol.  II,  p.  691 

Brain,  Sclerosis  of,  vol.  v,  p.  545 

Brain  Syphilis,  vol.  vl,  p.  119 

Brain,  Thrombosis  of,  vol.  vl,  p.  618 

Brain,  Tumors  of,  vol.  vl.  p.  293 

Brain,  Vascular  Diseases  of,  vol.  vl,  p.  613 

Brain,  Wounds  of,  vol.  Ill,  p.  297 

Brain-veins,  Sinus-thrombosis  of,  vol.  vl,  p.  623 

Brain-veins.  Thrombosis  of,  vol.  vl,  p.  622 

Break-bone  Fever,  vol.  v,  p.  619 

Brenst,  Abscess  of,  vol.  Iv,  p.  314 

Breast,  Atrophy  of.  vol.  Ill,  p.  698 

Breast,   lllseasis  of;  vol.  Iv,  p.  339 

Breast,  Hypertrophy  of,  vol.  vl,  p.  305 

Breast,  Tuberculosis  of,  vol.  vl,  p.  317 

Breast,  Tumors  of,  vol.  vi.  p.  305 

llnnst-nillk,  vol.  Iv,  p.  674 

Breast-pong,  vol.  I,  p.  342 

Brirk-nioker's  Ana>mla,  vol.  v,  p.  101 

Brlght's  Dlseose.  vol.  I,  p.  586 

Hromiile  of  Elbyl.  vnl.  I,  p.  622 

Bromides,  Poisoning  by,  vol.  I,  p.  630 

Bromine  and  Its  Derivatives,  vol.  1.  p.  622 

Bromism,  vol.  I,  p.  631 

Ilromol.  vol.  V,  p.  220 

Bromopbenol,  vol.  v,  p.  220 

Bronchial  Astbroa.     (Sec  Asthma.) 

Bronchial  Fluke,  vol.  v,  p.  105 
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Bronchiectasis,  vol.  i,  p.  633 

Bronchitis,  vol.  i,  p.  640 

Bronchitis,  Capillary,  vol.  v,  p.  290 

Bronchitis  in  Wounds  of  Thorax,  vol.  vi,  p.  174 

Broncho-alveolar  Catarrh,  vol.  v,  p.  290 

Broncho-alveolitis,  vol.  v,  p.  290 

Bronchocele.     (See  Goitre.) 

Broncho-pneumonia,  vol.  v,  p.  290 

Broncho-pulmonary  Haemorrhage,  vol.  v,  p.  392 

Bubonic  Plague,  vol.  v,  p.  242 

Bucket  Fever,  vol.  v,  p.  619 

Buckthorn  (Cascara),  vol.  i,  p.  654 

Bulimia,  vol.  vi,  p.  63 

Bullous  Keratitis,  vol.  iv,  p.  97 

Bunion,  vol.  vi,  p.  142 

Burns,  vol.  i,  p.  654 

Burns  of  Conjunctiva,  vol.  ii,  p.  308 

Burns  of  Cornea,  vol.  ii,  p.  331 

Bursse,  Diseases  of.     (See  Tendons.) 

Bursitis,   vol.   vi,  p.  140 

Csecal  Hernia,  vol.  iii,  p.  339 

Caecitis,  vol.  iii,  p.  654 

CEBCuni,  Inflammation  of,  vol.  iii,  p.  654 

Caecum,  Tumors  of,  vol.  iii,  p.  668 

Cesarean  Section,  vol.  v,  p.  135 

Caffeine,  vol.   ii,  p.  266 

Caffeine  Poisoning,  vol.  ii,  p.  267 

Cajuput-oil,  vol.  i,  p.  669 

Calcaneum,  Fracture  of,  vol.  iii,  p.  176 

Calcium,  vol.  i,  p.  670 

Calculi,  Biliary.     (See  Cholelithiasis.) 

Calculi  in  Ureters,  vol.  vi,  p.  407 

Calculi,  Pancreatic,  vol.  v,  p.  92 

Calculi,  Prostatic,  vol.  vi,  p.  461 

Calculi,  Renal,  vol.  vi,  p.  400 

Calculi,  Salivary,  vol.  v,  p.  519 

Calculi,  Vesical,  vol.  vi,  p.  467 

Calomel.     (See  Mercury.) 

Camp  Fever,  vol.  vi,  p.  378 

Camphor,  vol.  i,  p.  672 

Canaliculi,  Anomalies  of.  vol.  iv,  p.  113 

Cancer.     (See  also  Carcinoma,  Index.) 

Cancer  of  Biliary  Tract,  vol.  iv,  p.  230 

Cancer  of  Breast,  vol.  vi,  p.  307 

Cancer  of  Gall-bladder,  vol.  iv,  p.  230 

Cancer  of  Pancreas.     (See  Tumors  of  Pancreas.) 

Cancer  of  Peritoneum,  vol.  v,  p.  1S9 

Cancer  of  Tongue,  vol.  vi,  p.  184 

Cancer,  Thyroid  Extract  in,  vol.  i,  p.  390 

Cancerous  Ulcer  of  Tongue,  vol.  vi,  p.  183 

Cancrum  Oris,  vol.  iv,  p.  G06 

Cannabis-Indica  Poisoning,  vol.  i,  p.  679 

Cannabis  Indica  seu  Sativa,  vol.  i,  p.  G77 

Cantharides,  vol.  i,  p.  682 

Cantharides  Poisoning,  vol.  i,  p.  684 

Capillary  Bronchitis.     (See  Pneumonia,  Catarrhal.) 

Capillary  Varix,  vol.  iii,  p.  2S4 

Caput  Succedaneum,  vol.  iii,  p.  284 

Carbolic  Acid  and  Derivatives,  vol.  v,  p.  212 

Carbolic-Acid  Poisoning,  vol.  v,  p.  213 

Carbolic  Gangrene,  vol.  vi,  p.  678 

Carbuncle,  vol.  v,  p.  581 

Carcinoma.     (See  also  Cancer.) 

Carcinoma,  vol.  vi,  p.  285 

Carcinoma  of  Breast,  vol.  vi,  p.  307 

Carcinoma  of  Cervix  Uteri,  vol.  vi,  p.  540 

Carcinoma  of  Corpus  Uteri,  vol.  vi,  p.  544 


Carcinoma  of  Eyelids,  vol.  v,  p.  79 

Carcinoma  of  Fallopian  Tube,  vol.  vi,  p.  494 

Carcinoma  of  Intestines,  vol.  vi,  p.  16 

Carcinoma  of  Kidney,  vol.  vi,  p.  404 

Carcinoma  of  Larynx,  vol.  vi,  p.  320 

Carcinoma  of  Lips,  vol.  iv,  p.  511 

Carcinoma  of  Liver.     (See  Tumors  of  Liver.) 

Carcinoma  of  Lungs,  vol.  vi,  p.  322 

Carcinoma  of  CEsophagus,  vol.  v,  p.  10 

Carcinoma  of  Ovary,  vol.  vi,  p.  501 

Carcinoma  of  Pharynx,  vol.  vi,  p.  197 

Carcinoma  of  Prostate,  vol.  vi,  p.  461 

Carcinoma  of  Stomach,  vol.  vi,  p.  55 

Carcinoma  of  Testicle,  vol.  v,  p.  155 

Carcinoma  of  Uterus,  vol.  vi,  p.  540 

Carcinoma  of  Vagina,  vol.  vi,  p.  562 

Cardiac  Disorders.     (See  Heart.) 

Cardiac  Aneurism,  vol.  iv,  p.  539 

Cardiospasm,  vol.  vi,  p.  69 

Caries,  Dental,  vol.  iv,  p.  350 

Caries  of  Orbital  Walls,  vol.  v,  p.  37 

Caries  of  Skull,  vol.  iii,  p.  292 

Carotid  Aneurism,  vol.  i,  p.  325 

Carpal  Bones,  Dislocation  of,  vol.  ii,  p.  580 

Carpo-metacarpal  Dislocation,  vol.  ii,  p.  5S0 

Carpus,  Fractures  of.  vol.  ii,  p.  165 

Cascara,  vol.  i,  p.  654 

Castration,  vol.  v,  p.  160;    vol.  vi,  p.  456 

Catalepsy,  vol.  i,  p.  688 

Cataract,  vol.  ii,  p.  1 

Catarrh,  Chronic  Post-nasal,  vol.  iv,  p.  608 

Catarrh,  Dry  or  Foetid,  vol.  iv,  p.  577 

Catarrh,  Gastric,  vol.  vi,  p.  26 

Catarrh,  Suffocative,  vol.  v,  p.  290 

Catarrhal  Bronchitis,  vol.  i,  p.  651 

Catarrhal  Conjunctivitis,  vol.  ii,  p.  279 

Catarrhal  Croup,  vol.  ii,  p.  352 

Catarrhal  Dysentery,  vol.  ii,  pp.  588,  601 

Catarrhal  Laryngitis.     (See  Laryngitis,  Chronic.) 

Catarrhal  Otitis  Media,  vol.  iv,  p.  459 

Catarrhal  Pneumonia,  vol.  v,  p.  290 

Catarrhal  Rhinitis,  vol.  iv,  p.  566 

Catarrhal  Stomatitis,  vol.  iv,  p.  501 

Catatonia,  vol.  iii,  p.  610 

Catheter  Fever,  vol.  vi,  p.  462 

Cavernous  Sinuses  of  Brain,  vol.  vi,  p.  624 

Cavite  Fever,  vol.  v,  p.  622 

Cellulitis,  Orbital,  vol.  v,  p.  34 

Centipede-bites,  vol.  vi,  p.  659 

Centrilobar  Cirrhosis,,  vol.  ii,  p.  237 

Cephalhsematoma,  vol.  iii,  p.  284 

Cerebellitis.     (See  Encephalitis.) 

Cerebral.     (See  also  Brain.) 

Cerebral  Abscess,  vol.  ii,  p.  20 

Cerebral  Abscess,  Insanity  from,  vol.  iii,  p.  616 

Cerebral  Concussion,  vol.  iii,  p.  309 

Cerebral  Contusions,  vol.  iii,  p.  306 

Cerebral  Ksemorrhage,  vol.  ii,  p.  31 

Cerebral  Hernia,  vol.  ii,  p.  691 

Cerebral  Localization,  vol.  iii,  p.  291 

Cerebral  Meningitis,  vol.  iv,  p.  375 

Cerebral  Pachymeningitis,  vol.  iv,  p.  375 

Cerebral  Paralysis,  Infantile,  vol.  ii,  p.  675 

Cerebral  Tumors,  vol.  vi,  p.  293 

Cerebral  Tumors,  Insanity  from,  vol.   iii.   p.   616 

Cerebritis.     (See  Encephalitis.) 

Cerebro-spinal  Meningitis,  Epidemic,  vol.  iv,  p.  383 

Cerium,  vol.  ii,  p.  52 
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Cerumen  in  Ear,  vol.  111.  p.  109 

Cervical  Vertebrse,  Dislocation  of,  vol.  11.  p.  569 

Cervico-brachial  Neuralgia,  to!,  iv,  p.  614 

Cervico-occlpital  Neuralgia,  vol.  iv.  p.  641 

Cervix,  Carcinoma  of,  vol.  vi,  p.  540 

Cervix,  Gonorrhoea  of,  vol.  vi,  p.  436 

Cervix,  Laceration  of,  vol.  vi,  p.  521 

Cervix.  Puerile,  vol.  vi.  p.  519 

Cervix,  Sarcoma  of,  vol.  vi,  p.  546 

Cervix,  Stenosis  of,  vol.  vi,  p.  519 

Cervix,  Tuberculosis  of,  vol.  vl,  p.  532 

Cestodes,  vol.  v,  p.  105 

Cestodcs,  Visceral,  vol.  v,  p.  109 

Chalazion,  vol.  v,  p.  7S 

Chalicosis,  vol.  v,  p.  331 

Chancre,  vol.  vi,  pp.  106,  134 

Chapped  Lips,  vol.  iv,  p.  510 

Charbon.     (See  Anthrax.) 

Charcot's  Disease,  vol.  iv,  p.  79 

Chaulmugra-oil,  vol.  ii,  p.  53 

Chautard's  Test  for  Acetone,  vol.  1,  p.  83 

Cheese  Poisoning,  vol.  vi.  p.  203 

Chest.  Aspiration  of.  vol.  vl,  p.  174 

Chest.  Contusions  of.  vol.  vl,  p.  158 

Chest,  Foreign  Bodies  In,  vol.  vi,  p.  173 

Chest,  Injuries  of,  vol.  vi,  p.  158 

Chest,  Tapping  of,  vol.  vi.  p.  174 

Chest,  Wounds  of,  vol.  vl,  p.  158 

Chicken-pox,  vol.  vl,  p.  598 

Chilblains,  vol.  v,  p.  192 

Chills  and  Fever.     (See  Malaria.) 

Chloral  Derivatives  and  Compounds,  vol.  11.  p.  64 

Chloral  Poisoning,  vol.  11.  p.  62 

Chloralamid,  vol.  II,  p.  69 

Chloralose,  vol.  II,  p.  59 

Chloretone,  vol.  II,  p.  61 

Chloride  of  Ethyl,  vol.  Ill,  p.  75 

Chloroform,  vol.  11,  p.  65 

Chloroform  and  Ether,  vol.  ill,  p.  62 

Chloroform  Poisoning,  vol.  11.  p.  76 

Chlorosis,  vol.  11,  p.  89 

Chlorosis,  Bone-marrow  In,  vol.  I,  p.  409 

Chlorosis.  Egyptian,  vol.  v,  p.  101 

Chlorphenol,  vol.  v,  p.  220 

Choked  Disk,  vol.  v,  p.  30 

Cholangitis,  vol.  Iv,  p.  227 

Cholecystenterostomy,  vol.  II,  p.  127 

Cholecystitis,  vol.  Iv,  p.  227 

Cholecystitis,  Acute  Infectious,  vol.  Iv,  p.  231 

Cholecystitis,  Acute  Phlegmonous,  vol.  Iv,  p.  231 

Cholccystotomy.  vol.  II.  p.  128 

Choledochotomy,  vol.  Ii,  p.  131 

Cholelithiasis,  vol.  II,  p.  104 

Cholera  Asiatics,  vol.  II,  p.  134 

Cholera  Infantum,  vol.  II.  p.  155 

Cholera  Morbus,  vol.  II.  p.  162 

Cholera  Nostras,  vol.  II.  p.  162 

Cholurla.  vol.  II.  p.  167 

Cbondromata.  vol.  vi.  p.  280 

Chordee,  vol.  vl,  p.  423 

Chorea,  vol.  II,  p.  170 

Choreiform  Disorders,  vol.  v,  p.  98 

Choroid,  Disorders  of.  vol.  Iv,  p.  5 

Choroiditis,  vol.  Iv,  p.  13 

Chromic  Acid,  vol.  II,  p.  185 

Chrysarobln,  vol.  II,  p.  186 

Chylothorax.  vol.  t,  p.  268 

Chyluria,  vol.  II,  p.  187 


Cicatricial  Tumors,  vol.  v.  p.  588 

Ciliary  Body.  Disorders  of.  vol.  iv,  p.  5 

Cimicifuga,  vol.  ii,  p.  191 

Cimlcifuga  Poisoning,  vol.  Ii,  p.  192 

Cinchona,  Derivatives  and  Compounds,   vol.   II,   p. 
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Cinchona  Poisoning,  vol.  II.  p.  199 
Cinnamon  and  Derivatives,  vol.  ii,  p.  202 
Circlnate  Retinitis,  vol.  v,  p.  26 
Circumcision,  vol.  v,  p.  144 
Cirrhosis,  Glissonian,  vol.  II,  p.  237 
Cirrhosis  of  Liver,  vol.  ii,  p.  204 
Cirsoid  Aneurism,  vol.  1.  p.  337 
Clap.     (See  Gonorrhcea.) 
Clavicle.  Dislocation  of,  vol.  II,  p.  570 
Clavicle,  Fractures  of,  vol.  ill,  p.  156 
Clavus,  vol.  V,  p.  586 
Cleft  Palate,  vol.  v.  p.  256 
Climacteric  Insanity,  vol.  iii,  p.  630 
Clitoritis.  vol.  ii.  p.  241 
Club-foot,  vol.  V,  p.  42 
Club-hand,  vol.  v,  p.  57 
Coca,  vol.  II,  p.  243 
Cocaine,  vol.  ii,  p.  243 
Cocaine  Poisoning,  vol.  11.  p.  244 
Cocainomania,  or  Cocaine  Habit,  vol.  11,  p.  256 
Cochin  China  Diarrhoea,  vol.  11.  p.  600 
Coccygeal  Fractures,  vol.  111.  p.  166 
Coccygodynia,  vol.  iv.  p.  644;    vol.  vi.  p.  680 
Coccyx,  Dislocation  of.  vol.  II.  p.  682 
Coccyx.  Disorders  of,  vol.  v,  p.  680 
Codeine,  vol.  v.  p.  14 
Coffee  and  Caffeine,  vol.  II,  p.  264 
Coffee  Poisoning,  vol.  11.  p.  265 
Colchicum.  vol.  11.  p.  269 
Cold  Abscess,  vol.  i.  p.  65 
Cold.  Constitutional  Effects  of,  vol.  v.  p.  585 
Colic  Due  to  Intestinal  Obstruction,  vol.  iv.  p.  708 
Colic.  Lead,  vol.  iv,  p.  141 
Colic,  Mucous,  vol.  Iii.  p.  664 
Colic.  Renal,  vol.  vi.  p.  400 
Colitis,  vol.  ill,  p.  661 
Colitis.  Mucous,  vol.  ill.  p.  664 

Collapse  of  Lungs.      (See    Pulmonary    Atelectasis.) 
Colles's  Fracture,  vol.  ill,  p.  164 
Colobonia  Lentls,  vol.  iv,  p.  150 
Colobomn  of  Choroid,  vol.  Iv.  p.  7 
Colobonia  of  Iris,  vol.  Iv,  p.  6 
Colocynth,  vol.  II,  p.  275 
Colocynth  Poisoning,  vol.  II.  p.  276 
Colon.  Catarrh  of.  vol.  ill,  p.  661 
Colon,  Dilatation  of.  vol.  111.  p.  657 
Colon.  Inflammation  of.  vol.  111.  p.  661 
Colon.  Tumors  of.  vol.  III.  p.  668 
Colostomy,  vol.  vi.  pp.  20.  330 
Colotomy.  vol.  vl.  p.  20 
Compound  Fractures,  vol.  111.  p.  148 
Compression  of  Brain,  vol.  III.  p.  297 
Compression  of  Intestines,  Obstruction  due  to,  vol. 

Iv.  p.  707 
Conipression  of  Norvis.  vol.  iv.  p.  630 
Concealed  Pregnancy,  vol.  v.  p.  373 
Concretions.  Intestinal  Obstruction  due  to,  vol.  It, 

p.  7117 
Concussion,  Cerebral,   vol.   Ill,   p.   309 
Condylomata,  vol.  v,  p.  686 
Confuslonal  Insanity.  Acute,  vol.  Ill,  p.  617 
Congenital  Syphilis,  vol.  vl,  p.  124 
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Congestion  of  the  Liver,  vol.  iv.  p.  195 

Congestion,  Pulmonary,  vol.  v,  p.  390 

Conjunctiva,  Diseases  of,  vol.  ii,  p.  277 

Conjunctivitis,  vol.  ii,  p.  279 

Connective-Tissue  Tumors,  vol.  vi,  p.  279 

Constipation,  vol.  ii,  p.  309;    vol.  vi,  p.  36 

Constitutio  Lymphatica,  vol.  v,  p.  693 

Constitutional  Effects  of  Cold,  vol.  v,  p.  585 

Consumption,  vol.  vi,  p.  228 

Continuous  Flow  of  Gastric  Juice,  Chronic,  vol.  vi, 
p.  66 

Contractions  of  Tendons  and  Fascia,  vol.  vi,  p.  143 

Contracture,  Dupuytren's,  vol.  vi,  p.  143 

Contracture  of  Muscles,  vol.  iv,  p.  526 

Contusion  of  Chest,  vol.  vi,  p.  158 

Contusion  of  Penis,  vol.  v,  p.  145 

Contusions,  Cerebral,  vol.  iii,  p.  306 

Contusions  of  Abdomen,  vol.  1,  p.  1 

Contusions  of  Arteries,  vol.  vi,  p.  640 

Contusions  of  Chest,  vol.  vi,  p.  158 

Contusions  of  Intestine,  vol.  i,  p.  4 

Contusions  of  Nails,  vol.  iv,  p.  55S 

Contusions  of  Nerves,  vol.  iv,  p.  634 

Contusions  of  Scalp,  vol.  iii,  p.  286 

Contusions  of  Stomach,  vol.  i,  p.  6 

Convallaria  Majalis,  vol.  ii,  p.  318 

Convulsions  in  Children,  vol.  v,  p.  60S 

Convulsions,  Salaam,  vol.  v,  p.  607 

Copaiba,  vol.  ii,  p.  319 

Copaiba  Poisoning,  vol.  11,  p.  321 

Copper,  vol.  ii,  p.  322 

Copper  Salts,  Poisoning,  vol.  ii,  p.  325 

Corac.oid  Process,  Fractures  of,  vol.  iii,  p.  158 

Corectopia,  vol.  iv,  p.  6 

Corn,  vol.  v,  p.  586 

Corn  Poisoning,  vol.  vi,  p.  205 

Cornea,  Disorders  of,  vol.  ii,  p.  330 

Cornea,  Inflammation  of,  vol.  iv,  p.  95 

Corn-ergot  and  Corn-silk,  vol.  ii,  p.  339 

Corpus  Uteri,  Carcinoma  of,  vol.  vi,  p.  544 

Corset  Liver,  vol.  iv,  p.  193 

Coryza,  Acute,  vol.  iv,  p.  566 

Coryza  of  Infants,  Simple  Acute,  vol.  iv,  p.  56S 

Costal  Cartilages,  Dislocation  of,  vol.  ii,  p.  570 

Cotton-plant,  vol.  ii,  p.  339 

Cowper's  Glands,  Inflammation  of.  (See  Prostati- 
tis, Acute.) 

Cow-pox,  vol.  vi,  p.  608 

Cows'  Milk,  vol.  iv,  p.  683 

Coxa  Vara.  vol.  v,  p.  55 

Cracked  Lips,  vol.  iv,  p.  510 

Cranial  Traumatism,  Insanity  from,  vol.  iii,  p.  616 

Cream  Poisoning,  vol.  vi,  p.  203 

Creasote  and  Preparations,  vol.  ii,  p.  341 

Creasote  Poisoning,  vol.  ii,  p.  344 

Cretinism,  vol.  iii,  p.  483 

Cretinism,  Thyroid  Extract  in,  vol.  i,  p.  364 

Croup,  vol.  ii,  p.  352 

Croupous  Conjunctivitis,  vol.  ii,  p.  300 

Croupous  Pneumonia.     (See  Pneumonia,  Lobar.) 

Croupous  Rhinitis,  vol.  iv,  p.  569 

Croupous  Stomatitis,  vol.  iv,  p.  508 

Cubeb,  vol.  ii,  p.  359 

Curara,  vol.  ii,  p.  360 

Curara  Poisoning,  vol.  ii,  p.  362 

Curvature  of  Spine,   Rotary  Lateral,   vol.  v,  p.  658 

Cutaneous  Horns,  vol.  vi,  p.  284 

Cyclitis,  vol.  iv,  p.  7 


Cynorexia,  vol.  vi,  p.  63 

Cystic  Kidneys.     (See  Renal  Cysts.) 

Cysticercus  CellulosiB,  vol.  v,  p.  109 

Cystitis,  vol.  ii,  p.  363 

Cystocele,  vol.  vi,  pp.  528,  573 

Cystotomy,  vol.  vi,  p.  458 

Cysts,  vol.  vi,  p.  291 

Cysts  of  Breast,  vol.  vi,  p.  306 

Cysts  of  Iris,  vol.  iv,  p.  17 

Cysts  of  Kidneys,  vol.  vi,  p.  409 

Cysts  of  Liver,   Hydatid,  vol.  iv,  p.  220 

Cysts  of  Ovaries,  vol.  vi,  p.  496 

Cysts  of  Pancreas,  vol.  v,  p.  89 

Cysts  ot  Salivary  Glands,  vol,  v,  p.  520 

Cysts  of  Spleen,  vol.  v,  p.  688 

Cysts  of  Vagina,  vol.  vi,  p.  559 

Cysts,  Parovarian,  vol.  vi,  p.  500 

Cysts,  Renal,  vol.  vi,  pp.  409,  412 

Cysts,  Retention,  vol.  i,  p.  576 

Cysts,  Sebaceous,  vol.  v,  p.  579 

Cysts,  Tubo-Ovarian,  vol.  vi,  p.  497 

Dacryoadenitis,  vol.  iv,  p.  112 

Dacryocystitis,  vol.  iv,  p.  115 

Dacryops,  vol.  iv,  p.  113 

Dandy  Fever,  vol.  v,  p.  619 

Deaf-mutism,  vol.  ii,  p.  373 

Deafness,  Occupation,  vol.  iii,  p.  646 

Deciduoma  Maligna,  vol.  vi,  p.  546 

Degeneration  of  Heart.     (See  Fatty  Heart.) 

Delirium,  Traumatic^  vol.  vi,  p.  99 

Delirium  Tremens,  vol.  i,  p.  201 

Dementia,  vol.  iii,  p.  611 

Dendritic  Keratitis,  vol.  iv,  p.  97 

Dengue,  vol.  v,  p.  619 

Denguis,  vol.  v,  p.  619 

Dermatitis,  vol.  ii,  p.  404 

Dermoid  Cysts  of  Ovaries,  vol.  vi,  p.  500 

Dermoids,  vol.  vi,  p.  291 

Detachment  of  Retina,  vol.  v,  p.  28 

Deviations  of  Septum,  vol.  iv,  p.  587 

Diabetes  Insipidus,  vol.  ii,  p.  423 

Diabetes  Mellitus,  vol.  ii,  p.  427 

Diabetic  Gangrene,  vol.  vi,  pp.  677,  683 

Diabetic  Retinitis,  vol.  v,  p.  26 

Diablito  Colorado  Bites,  vol.  vi,  p.  658 

Diaphragmatic  Hernia,  vol.  iii,  p.  339 

Diaphragmatic  Pleurisy,  vol.  v,  p.  288 

Diaphtherin,  vol.  v,  p.  221 

Diaphthol,  vol.  v.  p.  221 

Diarrhoea  Alba.     (See  Cholera  Infantum.) 

Diarrhcea,  Cochin  China,  vol.  ii,  p.  600 

Diarrhoea,  Infantile.     (See  Infantile  Diarrhcea  and 

Cholera  Infantum.) 
Diarrhcea,  Tubular,  vol.  iii,  p.  664 
Diarrhceal  Diseases  of  Infants,  vol.  iii,  p.  500 
Digitalis,  vol.  11,  p.  4C6 
Digitalis  Poisoning,  vol.  ii,  p.  475 
Dilatation  of  Colon,  vol.  ill,  p.  657 
Dilatation  of  Heart,  vol.  ii,  p.  483 
Dilatation  of  Oesophagus,  vol.   v,  p.  10 
Dilatation  of  Stomach,  vol.  vi,  p.  48 
Dingee,  vol.  v,  p.  619 
Dionin,  vol.  v,  p.  15 
Diphtheria,  vol.  ii,  p.  497 
Diphtheria,  Intubation  in,  vol.  iii,  p.  676 
Diphtheritic  Conjunctivitis,  vol.   ii,  p.  303 
Diphtheritic  Dysentery,  vol.  ii,  pp.  589,  604 
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Diphtheritic  Vaginitis,  vol.  Ti,  p.  550 

Diphtheritic  Vulvitis,  vol.  vi,  p.  569 

Dipsomania,  vol.  iii,  p.  584 

Dislocation,  Muscular,  vol.  iv,  p.  524 

Dislocation  of  Bones  of  Thorax,  vol.  vi,  p.  160 

Dislocation  of  Penis,  vol.  v,  p.  147 

Dislocations,  vol.  li,  p.  562 

Dislocations,  Spinal,  vol.  v,  p.  677 

Displacements  of  Liver,  vol.   iv,  p.  194 

Displacements  of  Ovary  and   Tube,   vol.   vi,   p.   4S7 

Displacements  of  Tendons,  vol.  vi,  p.  139 

Displacements  of  Uterus,  vol.  vi,  p.  522 

Displacements  of  Uterus  in  Pregnancy,  vol.  v,  p. 
363 

Dissection  Wounds.    (See  Saprcemia.) 

Disseminated  Pneumonia,  vol.  v,  p.  290 

Disticbiasis,  vol.  v.  p.  83 

Distoma  Hiematobium,  vol.  v,  p.  105 

Distoma  Hcpaticum,  vol.  v,  p.  104 

Distoma  Lanceolatum.  vol.  v,  p.  105 

Distoma  Pulmonale,   vol.  v,  p.  105 

Diverticula.  CEsopfaageal,  vol.  v,  p.  1 

Dochmius  Duodenalis,  vol.  v,  p.  100 

Double  Penis,  vol.  v,  p.  142 

Dracunculus,  vol.  v,  p.  104 

Dry  Catarrh,  vol.  Iv,  p.  577 

Dry  Gangrene,  vol.  vl,  p.  676 

Dry  Mouth,  vol.  v,  p.  518 

Ductless  Glands,  Diseases  of.  (See  Suprarenal 
Gland  and  Thyroid  Gland.) 

Dulcin,  vol.  V,  p.  210 

Duodenal  Catarrh,  vol.  Ill,  p.  650 

Duodenal  Ulcer,  Perforating,  vol.  vi,  p.  24 

Duodenal  Ulceration,  vol.  iil,  p.  650 

Duodenitis,  vol.  Hi,  p.  650 

Duodenum,  Inflammation  of,  vol.  iii,  p.  650 

Duodenum,  Tumors  of,  vol.  HI,  p.  668 

Dupuytren's  Contracture,  vol.  vl,  p.   143 

Dura  .Mater,  Ha'matoma  of,  vol.  iv,  p.  377 

Dysentery,  vol,  II,  p.  587 

Dysmenorrboea.  vol.  11,  p.  611 

Dyspepsia,  vol.  vl,  p.  26 

Dystrophia  Musculorum  Progressiva.  (Sec  Mus- 
cular Dystrophies.) 

Ear,  External,  vol.  iil,  p.  103 

Ear,  Internal,  vol.  til,  p.  641 

Enr.  Middle,  vol.  Iv,  p.  458 

Earache.     (See  Middle  Ear.) 

Echinococcic  Disease,  vol.  v,  p.  109 

Echlnococcus  of  Pleura,  vol.  v,  p.  269 

Echolalln.     (See  Aphasia.) 

Eclampsia,  vol.  II,  p.  622 

Ei-lompsia  Nutans,  vol.  v,  p.  607 

Eclampsia  Rolans,  vol.  v,  p.  607 

Ectopia  Lentia,  vol.  Iv,  p.  150 

Ectopic  Gestation,  vol.  v,  p.  366 

Ectropion,  vol.  v,  p.  82 

Eczema,  vol.  II,  p.  635 

Eczema  of  Eyelids,  vol.  v,  p.  78 

Eczeniatous  Vaginitis,  vol.  vl,  p.  551 

EciomatouB  Vulvitis,  vol.  vl,  p.  669 

Effusions,  Pulsating  Pleural,  vol.  II,  p.  673 

Egyptian  Chlorosis,  vol.  v,  p.  101 

Egyptian  Ophthalmia,  vol.  II,  p.  291 

Ehrllch's   Ileactlon    In   Typhoid    Fever,    vol.    vl,    p 

350 
Elaterlum  and  Elnfrln.  vol.  II,  p.  651 


Elaterium  Poisoning,  vol.  ii,  p.  652 

Elbow,  Dislocation  of,  vol.  ii,  pp.  577,  580 

Elephantiasis,  vol.  ii,  p.  652 

Elephantiasis    Arabum.      (See    Elephantiasis    and 

vol.  vi,  p.  570.) 
Elephantiasis  of  Penis,  vol.  v,  p.  150 
Embolism,  vol.  vi,  p.  645 
Embolism,  Fat-,  vol.  vi,  p.  646 
Embolism  in  Pregnancy,  vol.  v,  p.  363 
Embolism  of  Brain,  vol.  vi,  p.  615 
Embolism  of  Central  Retinal  Artery,   vol.   v,   p.   2S 
Embolism.  Pulmonary,  vol.  v,  p.  395 
Emphysema,  Atrophic,  vol.  v,  p.  403 
Emphysema,  Compensation,  vol.  v,  p.  403 
Emphysema,     Hypertrophic,  vol.  v,  p.  399 
Emphysema,  Interlobular,   vol.   v,  p.  403 
Emphysema,  Pulmonary,  vol.  v,  p.  399 
Emphysema,  Senile,  vol.  v,  p.  403 
Emphysema,  Subcutaneous,  In  Wounds  of  Thorax, 

vol.  vi,  p.  172 
Emphysema,  Vesicular,  vol.  v,  p.  399 
Empyema,  vol.  v,  p.  286 

Empyema  in  Wounds  of  Thorax,  vol.  vi,  p.  174 
Empyema  of  Frontal  Sinus,  vol.  v,  p.  37 
Empyema  of  Gall-bladder,   Acute,   vol.   iv,  p.   231 
Empyema  of  Mastoid,  vol.  iv.  p.  467 
Empyema,  Thoracic,  vol.  ii,  p.  659 
Empyema,  Tubercular,  vol.  ii,  p.  673 
Encephalitis,  vol.  ii    p.  674 
Encepbalocele,  vol.  ii,  p.  691 

Encephalold  Carcinoma  of  Breast,  vol.  vl,  p.  309 
Encephalopathy,  Lead,  vol.  iv,  p.  141 
Endarteritis,  vol.  vi.  p.  632 
Endemic  Neuritis,  vol.  iv,  p.  620 
Endocarditis,  vol.  vl,  p.  578 
Endometritis,  vol.  ii,  p.  696 
Endometrium,  Sarcoma  of,  vol.  vl,  p.  546 
Enopbthalmos,  vol.  v,  p.  33 
Ensiform  Process,  Dislocation  of,  vol.  II,  p.  670 
Enterectomy,  vol.  vl,  p.  20 
Enteric  Fever,  vol.  vl,  p.  334 
Etiteritis.  Acute,  vol.  iv,  p.  708 
Enteritis,  Membranous,  vol.  Ill,  p.  664 
Enterocele,  vol.  iii,  p.  312 
Entero- Enterostomy,  vol.  vl,  p.  16 
Entero-eplplocele,  vol.  Ill,  p.  312 
Enteroplosls.  vol.  ill.  p.  660;    vol.  vl,  p,  61 
Enlerorrhaphy,  vol.  vl,  p.  15 
Enterostomy,  vol.  vl,  p.  19 
Enterotomy,  vol.  vl,  p.  19 
Entropion,  vol.  v,  p.  82 
Enuresis,  vol.  Ill,  p.  1 
Epicantbus,  vol.  v,  p.  81 

Epidemic  Catarrhal  Fever.     (See  Influenza.) 
Epididymitis,  vol.  v.  p.  159 
Epilepsies.  Anomalous,  vol.  V,  p.  605 
Epilepsy,  vol.  Ill,  p.  7 

Epilepsy,  Thyroid  Extract  In,  vol.  1,  p.  375 
Epileptic  Dementia,  vol.  Ill,  p.  614 
Epiplocele,  vol.  Ill,  p.  312 
Epispadias,  vol.  vl,  p.  479 
Eplstaxls,  vol.  Ill,  p.  2'J 

Epithelial  (Organoid)  Tumors,  vol.  vl,  p.  l'«4 
Epithelioma,  vol.  vl,  p.  284 
Epitrochlea,  Fracture  of,  vol.  Ill,  p.  161 
Epulis,  vol.  Iv,  p.  69 
Equlnln.     (See  Glandera.) 
Ergot,  vol.  Ill,  p.  35 


724 


GENERAL  INDEX. 


Ergot  Gangrene,  vol.  vi,  p.  677 

Ergot  Poisoning,  vol.  iii,  p.  37;    vol.  vi,  p.  204 

Ergotism,  vol.  iii,  p.  37 

Eructations,  Nervous,  vol.  vi,  p.  68 

Eruptive  Articular  Fever,  vol.  v,  p.  619 

Eruptive  Rheumatic  Fever,  vol.  v,  p.  619 

Erysipelas,  vol.  iii,  p.  40 

Erythema,  vol.  iii,  p.  48 

Erythrol-tetranitrate,  vol.  iii,  p.  61 

Erythromelalgla,  vol.  iv,  p.  620 

Estlander's  Operation,  vol.  ii,  p.  671 

Ether,  vol.  iii,  p.  62 

Ether  Pneumonia,  vol.  iii,  p.  63 

Ethmoiditis,  vol.  v,  p.  569 

Ethyl-bromide,  vol.  i,  p.  622 

Ethyl-chloride,  vol.  iii,  p.  75 

Ethyl-chloride  Poisoning,  vol.  iii,  p.  75 

Eucalyptus,  vol.  iii,  p.  76 

Eucalyptus  Poisoning,  vol.  iii,  p.  77 

Europhen,  vol.  iii,  p.  78 

Eustachian  Tube,  vol.  iii,  p.  642 

Eustrongylus  gigas,  vol.  v,  p.  104 

Exalgin,  vol.  iii,  p.  SO 

Exalgin  Poisoning,  vol.  iii,  p.  51 

Exanthematous  Fever,  vol.  vi,  p.  37S 

Excessive  Secretion    of    Gastric    Juice,    Periodical, 

vol.  vi,  p.  85 
Excretory  Apparatus,  Diseases  ot,  vol.  iv,  p.  113 
Exophthalmic  Goitre,  vol.  iii,  p.  82 
Exophthalmic  Goitre,  Splenic  Extract  in,  vol.  i,  p. 

404 
Exophthalmic  Goitre,  Thymus  Extract  in,  vol.  i,  p. 

392 
Exophthalmic  Goitre,  Thyroid  Extract  in,  vol.  i,  p. 

375 
Exophthalmos,  vol.  v,  p.  33 
Exstrophy  of  Bladder,  vol.  vi,  p.  464 
Extirpation  ot  Penis,  vol.  v,  p.  152 
External  Ear,  Diseases  of,  vol.  iii,  p.  103 
Extradural  Haemorrhage,  vol.  iii,  p.  295 
Extrahepatic  Jaundice,  vol.  iv,  p.  44 
Extra-uterine  Pregnancy,  vol.  T,  p.  366 
Eyeball,  Tension  of,  vol.  vi,  p.  145 
Eyelids,  Carcinoma  ot,  vol.  v,  p.  "9 
Eyelids,  Eczema  ot,  vol.  v,  p.  78 
Eyelids,  Inflammation  of.     (See  Blepharitis.) 
Eyelids,  Injuries  of,  vol.  v,  p.  76 
Eyelids,  Neuroses  of,  vol.  v,  p.  80 
Eyelids,  Syphilis  of,  vol.  v,  p.  80 
Eyelids,  Tumors  of,  vol.  v,  p.  79 

Facial  Paralysis,  vol.  iv,  p.  623 

FEOcal  Obstruction,  vol.  iv,  p.  707 

Fallopian  Tube,  Displacements  of,  vol.  vi,  p.  487 

Fallopian  Tubes,  Inflammations  of,  vol.  vi,  p.  489 

Fallopian  Tubes,   Malformations  ot,  vol.  vi,  p.   485 

Fallopian  Tubes,  Tumors  of,  vol.  vi,  p.  494 

Family  Ataxia,  vol.  v,  p.  638 

Famine  Fever,  vol.  v,  p.  614 

Farcy,  vol.  iii,  p.  181 

Fascia,  Contractions  of,  vol.  vi,  p.  143 

Fasciae,  Diseases  of.     (See  Tendons.) 

Fat-embolism,  vol.  vi,  p.  646 

Fatty  Degeneration  in  Acute  Yellow  Atrophy,  vol. 

iv,  p.  202 
Fatty  Heart  and  Obesity,  vol.  iii,  p.  114 
Fatty  Liver,  vol.  iv,  p.  226 
Febris  Biliaris,  vol.  iv,  p.  304 


Febris  Flava.     (See  Yellow  Fever.) 

Febris  Recurrens.     (See  Relapsing  Fever.) 

Feeding  of  Infants,  vol.  iv,  p.  674 

Fehr's  Test  for  Acetone,  vol.  i,  p.  82 

Felon,  vol.  vi,  p.  137 

Femoral  Aneurism,  vol.  i,  p.  333 

Femoral  Hernia,  vol.  iii,  p.  333 

Femur,  Fractures  of,  vol.  iii,  p.  166 

Fever  and  Ague.     (See  Malarial  Fever.) 

Fever-blisters,  vol.  iii,  p.  346 

Fibrinous  Bronchitis,  vol.  i,  p.  651 

Fibrinous  Pleurisy.     (See  Pleurisy.) 

Fibrinous  Pneumonia.     (See  Pneumonia,  Lobar.) 

Fibroid  Phthisis,  vol.  vi,  p.  235 

Fibroma  of  Larynx,  vol.  vi,  p.  319 

Fibromata,  vol.  vi,  p.  281 

Fibromata  ot  Rectum,  vol.  vi,  p.  324 

Fibula,  Dislocation  of,  vol.  ii,  p.  5S6 

Fifth  Nerve,  vol.  iv,  p.  643 

Filaria,  vol.  v,  p.  103 

Finger,  Trigger-,  vol.  vi,  p.  144 

Fingers,  Dislocation  of,  vol.  ii,  p.  581 

Fingers,  Webbed,  vol.  v,  p.  56 

Fire.  St.  Anthony's.     (See  Erysipelas.) 

Fish  Poisoning,  vol.  vi,  p.  202 

Fissure  of  Anus,  vol.  v,  p.  427 

Fissures  of  Lips,  vol.  iv,  p.  510 

Fistula,  Gastric,  vol.  vi,  p.  8 

Fistula  in  Ano,  vol.  v,  p.  432 

Fistula,  Lacrymal,  vol.  iv,  p.  113 

Fistula,  Recto-Vesical,  vol.  vi,  p.  19 

Fistula,  Ureteral,  vol.  vi,  p.  413 

Fistula,  Vesico-Vaginal,  vol.  vi,  p.  557 

FistulEe,  Vaginal,  vol.  vi,  p.  656 

Flat-toot,  vol.  V,  p.  49 

Floating  Kidney,  vol.  vi,  p.  394 

Florid  Phthisis.     (See  Phthisis,  Acute.) 

Foetal  Uterus,  vol.  vi,  p.  519 

Fcetid  Bronchitis,  vol.  i,  p.  649 

Foetid  Catarrh,  vol.  iv,  p.  577 

Fcetid  Stomatitis,  vol.  iv,  p.  503 

Follicular  Conjunctivitis,  vol.  ii,  p.  282 

Follicular  Stomatitis,  vol.  iv,  p.  502 

Foot,  Fractures  of,  vol.  iii,  p.  176 

Foot-aud-Mouth  Disease,  vol.  iv,  p.  508 

Foot-drop,  vol.  i,  p.  561;    vol.  iv,  p.  616 

Foramen  of  Winslow,  Hernia  into,  vol.  iii.  p.  341 

Foreign  Bodies  in  Air-passages,  vol.  v,  p.  468 

Foreign  Bodies  in  Brain,  vol.  iii,  p.  304 

Foreign  Bodies  in  Chest,  vol.  vi,  p.  173 

Foreign  Bodies  in  Conjunctiva,  vol.  ii,  p.  308 

Foreign  Bodies  in  Cornea,  vol.  ii,  p.  331 

Foreign  Bodies  in  Ear,  vol.  iii,  p.  112 

Foreign  Bodies  in  Glottis,  vol.  vi,  p.  219 

Foreign  Bodies  in  Heart,  vol.  vi,  p.  168 

Foreign  Bodies  in  Larynx,   vol.   v,   p.   4T0;   vol.   vi. 

p.  218 
Foreign  Bodies  in  Nasal  Cavities,  vol.  v,  p.  468 
Foreign  Bodies  in  CEsophagus,  vol.  v,  p.  2 
Foreign  Bodies  in  Pharynx,  vol.  v,  p.  470 
Foreign  Bodies  in  Prostate,   vol.   vi,   p.   446 
Foreign  Bodies  in  Stomach,  vol.  vi,  p.  6 
Foreign  Bodies  in  Vagina,  vol.  vi,  p.  561 
Formaldehyde,  vol.  iii,  p.  131 
Fracture  of  Penis,  vol.  v,  p.  146 
Fractures,  vol.  iii,  p.  137 

Fractures  ot  Bones  of  Thorax,  vol.  vi,  p.  160 
Fraenum,  Short,  vol.  v,  p.  143 


GENERAL  IXDEX. 


725 


Fragilitas  Ossium,  vol.  v,  p.  65 

French  Measles.     (See  Rubella.) 

Friedrich's  Ataxia,  vol.  v.  p.  638 

Frontal  Sinus.  Inflammation  of,  vol.  v,  p.  572 

Frost-bite,  vol.  v,  p.  5S-1 

Fungus  Cerebri,  vol.  iii,  p.  304 

Furuncle,  vol.  v,  p.  580 

Furuncle  of  External  Ear,  vol.  iii,  p.  106 

Galactocele,  vol.  iv,  p.  347 

Galactorrhcea,  vol.  iv,  p.  339 

Gall-bladder,  Diseases  of,  vol.  iv,  p.  227 

Galloping  Consumption,  vol.  vi,  p.  235 

Gall-stones.     (See  Cholelithiasis.) 

Ganglion,  vol.  vi,  p.  142 

Gangrene,  vol.  vi,  p.  675 

Gangrene  Foudroyante,  vol.  vi,  p.  680 

Gangrene,  Intestinal,  vol.  vi,  p.  21 

Gangrene  of  Lung,  vol.  vi,  p.  174 

Gangrene,  Pulmonary,  vol.  v,  p.  383 

Gangrene,  Symmetrical,  vol.  vi,  pp.  678,  683 

Gangrenous  Stomatitis,  vol.  iv,  p.  506 

Gastralgia,  vol.  vi,  p.  63 

Gastralgokenosis,  vol.  vi,  p.  63 

Gastrectasis.     (Sec  Stomach,   Dilatation  of.) 

Gastrectomy,  vol.  vi,  p.  13 

Gastric  Catarrh,  vol.  vi,  p.  26 

Gastric  Hyperaesthesia,  vol.  vi,  p.  62 

Gastric  Juice,  Chronic  Continuous  Flow  of,  vol    vi 

p.  66 
Gastric  Juice,   Periodical  Excessive  Secretion,   vol. 

vi,  p.  65 
Gastric  Juice,  Subacidity  of,  vol.  vi,  p.  66 
Gastric  Neuroses,  vol.  vi,  p.  62 
Gastric  Secretory  Function,  Absence  of    vol    vi    p 

66 
Gastric  Tubules,  Atrophy  of,  vol.  vi,  p.  66 
Gastric  Ulcer,  vol.  vi,  p.  38 

Gastric  Ulcer,  Surgical  Treatment,  vol.  vi,  p.  1 
Gastritis,  vtl.  vi,  p.  26 
Gastro-anastomosis,  vol.  vi,  p.  6 
Gastro-enteritis,  vol.  iii,  p.  517 
Gastro-enterostomy,  vol.  vi,  p.  10 
Gastro-gastrostomy,  vol.  vi,  p.  6 
Gastrolysis,  vol.  vi,  p.  5 
Gastropexy,  vol.  vl,  p.  5 
Gastroplasty,  vol.  vl,  p.  6 
Gastroplicatlon,  vol.  vi,  p.  5 
Gastroptosls,  vol.  vl,  p.  61 
Gastrorrhaphy,  vol.  vi,  p.  5 
Gastrostomy,  vol.  vl,  p.  8 
Gastrosuccorrhcea,  vol.  vl.  pp.  65,  66 
Gastrotomy,  vol.  vl,  p.  6 
Gastroxynsis,  vol.  vl,  p.  65 
Gaultheria,  vol.  Ill,  p.  177 
Gaultheria  Poisoning,  vol.  Ill,  p.  177 
Gelbfleber.     (See  Yellow  Fever.) 
Gelsemlum,  vol.  Ill,  p.  178 
GeUemlum  Poisoning,  vol.  Ill,  p.  170 
OeDtlBD,  vol.  Ill,  p.  181 
Genu  Valgum.     (See  Knock-kncea.) 
Genu  Varum.     (See  Bow-legs.) 
German  Measles,  vol.  v,  p.  505 
GlD-drlnkers'  Liver.     (See  Cirrhosis  of  Liver.) 
Olandera,  vol.  Ill,  p.  181 
Glandular  Fever,  vol.  v,  p.  616 
Glaucoma,  vol.  vl,  p.  115 
Gleet.     (See  Oonorrhcea.) 
Gl^nard's  Dlseaae,  vol.  vl,  p.  01 


Glenoid  Fossa,  Fracture  of,  vol.  iii,  p.  159 

Glioma  of  Brain.     (See  Tumors  of  Brain.) 

Glioma    of  Retina,  vol.  v,  p.  29 

Gliomata,  vol.  vi,  p.  282 

Glissonian  Cirrhosis,  vol.  ii,  p.  237 

Glossitis,  vol.  vi,  p.  181 

Glosso-labio-laryngeal  Paralysis,  vol.  ii,  p.  677 

Glottis,  CEdema  of.     (See  CEdema  of  Larynx.) 

Glycerin,  vol.  iii,  p.  183 

Glycosuria,  vol.  iii.  p.  1S6 

Goitre,  vol.  iii,  p.  190 

Goitre,  Exophthalmic.     (See  Exophthalmic  Goitre.) 

Goitre,  Thymus  Extract  in,  vol.  i,  p.  391 

Goitre,  Thyroid  Extract  in,  vol.  i,'  p.  377 

Gold,  vol.  iii,  p.  211 

Gold  Poisoning,  vol.  iii,  p.  212 

Gonorrhoea,    vol.  vi,  p.  422 

Gonorrhoea  in  Women,  vol.  vi,  p.  433 

Gonorrhoeal  Arthritis,  vol.  v,  p.  501 
Gonorrhosal  Conjunctivitis.     (See  Gonorrhoeal  Oph- 
thalmia.) 
Gonorrhoeal    Ophthalmia,  vol.  ii,  p.  285 
Gonorrhoeal  Rheumatism,   vol.   v,  p.  501 
Gossypium  Herbaceum,  vol.  ii,  p.  339 
Gout,  vol.  iii,  p.  213 
Gout,  Arthritis  of,  vol.  iv,  p.  "8 
Gout.  Rheumatic,  vol.  v,  p.  491 
Gouty  Retinitis,  vol.  v,  p.  26 
Grafting,  Skin-,  vol.  v,  p.  576 
Grain  Poisoning,  vol.  vi,  p.  204 
Grand  Mai,  vol.  iii,  p.  7 
Granular  Conjunctivitis,  vol.  ii,  p.  291 
Granular  Kidney.     (See  Bright's  Disease.) 
Granular  Lids.     (See  Trachoma.) 
Gravel.     (See  Renal  Calculi.) 
Graves's  Disease.     (See  Exophthalmic  Goitre.) 
Green  Sickness.     (See  Chlorosis.) 
Grindelia,  vol.  iii,  p.  240 
Grippe.     (See  Influenza.) 
Grutum,  vol.  v,  p.  579 
Guaiac,  vol.  ill,  p.  242 
Guaiacol,  vol.  iii,  p.  243 
Guaiacol  Poisoning,  vol.  iii,  p.  244 
Guarana,  vol.   iii,  p.  250 
Guinea  Worm,  vol.  v,  p.  104 
Gum-boil,  vol.  iv,  p.  58 
Gunnings  Test  for  Acetone,  vol.  I,  p.  S3 
Gunshot  Wounds  of  Abdomen,  vol.  1,  pp.  21,  35 
Gunshot  Wounds  of  Head,  vol.  Ill,  p.  299 
Gunshot  Wounds  of  Spine,  vol.  v,  p.  677 
Gyrospasm,  vol.  v,  p.  606 

Haematemesls,  vol.  vi.  pp.  31,  39,  55 
Haematocele,  vol.   v,  p.   159 
Hsematogenous  Jaundice,  vol.  iv.  p.  52 
Hiematoma  of  the  Dura  Mater,  vol.  Iv,  p.  377 
Hicmatomata  of  Vagina,  vol.  vl,  p.  560 
Hicmatoporphyrlnurla,  vol.  Ill,  p.  251 
Ha?maturla,  vol.  Ill,  p.  251 
Ha-mnturla,  Malarial,  vol.   Iv,  p.  304 
Ha^moglobinurla,  vol.  Ill,  p.  256 
Hiemoglobinurla,  Malarial,  vol.  Iv,  p.  304 
Hipmo-hepatogenous  Jaundice,  vol.  Iv,  p.  52 
Hirmoperlcardlum,  vol.  v,  p.  172 
Hipmophllla,  vol.  ill,  p.  260 
Hamoptysis,  vol.  v,  p.  392 
Il.Tmorrhage,  vol.  vl,  p.  639 
Ha^morrhago,  Broncho-pulmonnry,    vol.    v,    p.   392 
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Haemorrhage,  Cerebral.  (See  Cerebral  HEemor- 
rhage.) 

Haemorrhage,  Extradural,  vol.  iii,  p.  295 

Haemorrhage  in  Pulmonary  Tuberculosis,  vol.  vi, 
p.  252 

Haemorrhage  in  Wounds  of  Thorax,  vol.  vi,  p.  163 

Haemorrhage,  Pulmonary,  vol.  v,  p.  392 

Haemorrhage,  Subdural,  vol.  iii,  p.  296 

Haemorrhage,  Subhyaloid,  vol.  v,  p.  25 

Hasmorrhage,  Traumatic  Intracranial,  vol.  iii,  p. 
295 

Haemorrhagic  Diathesis.     (See  Haemophilia.) 

Hsemorrhagic  Internal  Pachymeningitis,  vol.  iv,  p. 
377 

Haemorrhoids,  vol.  iii,  p.  263 

Haemorrhoids  in  Pregnancy,  vol.  v,  p.  371 

Haemothorax,  vol.  v,  p.  26S 

Hallux  Valgus,  vol.  v,  p.  65 

Hamamelis,  vol.  iii,  p.  282 

Hammer-toe,  vol.  v,  p.  56 

Hand,  Club-,  vol.  v,  p.  57 

Harelip,  vol.  v,  p.  252 

Hay  Asthma.     (See  Hay  Fever.) 

Hay  Fever,  vol.  v,  p.  459 

Head,  Gunshot  Wounds  of.  vol.  iii,  p.  299 

Head,  Injuries,  vol.  iii,  p.  283 

Head,  Wounds  and  Injuries  of,  vol.   iii,  p.   283 

Headache,  Sick.     (See  Migraine.) 

Head-banging,  vol.  v,  p.  606 

Head-nodding,  vol.  v,  p.  606 

Head-shaking,  vol.  v,  p.  606 

Heart  and  Pericardium,  Rupture  of,  vol.  vi,  p.  161 

Heart  and  Pericardium,  Wounds  of,  vol.  vi,  p.  161 

Heart,  Degeneration  of.     (See  Heart,   Fatty.) 

Heart,  Dilatation  of,  vol.  ii,  p.  483 

Heart,  Fatty,  vol.  iii,  p.  114 

Heart,  Foreign  Bodies  in,  vol.  vi,  p.  16S 

Heart,  Hypertrophy  of,  vol.  iii,  p.  422 

Heart,  Injuries  of,  vol.  iv,  p.  368;  vol.  vi,  p.  165 

Heart,  Irregular,  vol.  vi,  p.  651 

Heart,  Palpitation  of,  vol.  vi,  p.  650 

Heart,  Puncture  of,  vol.  vi,  p.  176 

Heart,  Rapid,  vol.  vi,  p.  652 

Heart,  Rupture  of,  vol.  vi,  p.  165 

Heart,  Slow,  vol.  vi,  p.  653 

Heart,  Suture  of,  vol.  vi,  p.  176 

Heart,  Thrombosis  of,  vol,  vi,  p.  642 

Heart,  Valvular  Diseases  of,  vol.  vi,  p.  578 

Heart,  Wounds  of,  vol.  vi,  p.  165 

Heat-apoplexy,  vol.  iii,  p.  634 

Heat-prostration,  vol.  iii,  p.  633 

Heat-stroke,  vol.  iii,  p.  633 

Heller's  Test  for  Albumin,  vol.  i,  p.  179 

Hemicrania.     (See  Migraine.) 

Hemiplegia.  (See  disorders  in  which  it  occurs: 
Alcoholic  Neuritis;  Aphasia,  Motor;  Bright's 
Disease,  Non-exudative  Chronic;  Cerebral 
Hemorrhage,  Paralysis;  Diabetes  Mellitus; 
Diphtheria;  Embolism;  Encephalitis,  Acute 
Non-suppurative:  Encephalitis,  Prenatal;  Ery- 
thema; Exophthalmic  Goitre;  Hydrocephalus, 
Acute;  Hysteria;  Hysteria,  Motor  Symptoms; 
Lead  Poisoning,  Chronic;  Leptomeningitis, 
Acute;  Poliomyelitis;  Sclerosis  of  Brain;  Scor- 
butus; Syphilis,  Period  of  Sequela;;  Tumors 
of  Brain;  Typhoid  Fever;  Vascular  Diseases 
of  Brain,  Basilar  Artery  and  Sylvian  Artery; 
Wounds  of  Brain.) 


Hepatic  Abscess,  vol.  iv,  p.  204 

Hepatitis,   Interstitial.     (See  Cirrhosis  of  Liver.) 

Hepatitis,  Suppurative.     (See  Hepatic  Abscess.) 

Hepatogenous  Jaundice,  vol.  iv,  p.  44 

Hereditary  Ataxia,  vol.  v,  p.  638 

Hernia,  vol.  iii,  p.  311 

Hernia  Cerebri,  vol.  ii,  p.  691;  vol.  iii,  p.  304 

Hernia  of  Muscles,  vol.  iv,  p.  524 

Hernia  of  Rectum,  vol.  vi,  p.  558 

HernitP,  Vaginal,  vol.  vi,  p.  558 

Heroin,  vol.  v,  p.  15 

Herpes,  vol.  iii,  p.  343 

Herpes  Facialis,  vol.  iii,  p.  346 

Herpes  Genitalis,  vol.  iii,  p.  348 

Herpes  of  Lips.     (See  Herpes  Facialis.) 

Herpes  Progenitalis,  vol.  v,  p.  149 

Herpes  Zoster,  vol.  iii,  p.  351 

Herpes  Zoster  of  Mouth,  vol.  iv.  p.  509 

Herpes-zoster  Ophthalmicus,  vol.  v,  p.  79 

Herpetic  Keratitis,  vol.  iv,  p.  97 

Heterotropia,  vol.  vi,  p.  70 

Heynsius's  Test  for  Albumin,  vol.  i,  p.  179 

Hindenlang's  Test  for  Albumin,  vol.  i,  p.  179 

Hip,  Dislocation  of,  vol.   ii,  p.  582 

Hip-joint  Disease,  vol.  ill,  p.  364 

Hirschberg  Method  in  Skin-grafting,  vol.  v,  p.  578 

Hives,  vol.  vi,  p.  4S3 

Hodgkin's  Disease,  vol.  v,  p.  373 

Hodgkin's  Disease,   Bone-marrow  in,   vol.   i,   p.  411 

Homatropine,  vol.  iii,  p.  385 

Homatropine  Poisoning,  vol.  iii,  p.  385 

Hordeolum,  vol.  v,  p.  77 

Hornet-stings,  vol.  vi,  p.  657 

Horse-fly  Bites,  vol.  vi,  p.  660 

Housemaid's  Knee,  vol.  vi,  p.  141 

Humerus,  Fractures  of,  vol.   iii,  p.  159 

Huntingdon's  Chorea,  vol.  ii,  p.  185 

Hydatid  Cyst  of  Kidney,  vol.  vi,  p.  409 

Hydatid  Cyst  of  the  Liver,  vol.  iv,  p.  220 

Hydatid  Cysts  of  Peritoneum,  vol.  v,  p.  190 

Hydracetin,  vol.  iii,  p.  387 

Hydracetin  Poisoning,  vol.  iii,  p.  3S7 

Hydrarthrosis.     (See  Joints,  Serous  Effusion  into.) 

Hydrastis,  vol,  iii,  p.  387 

Hydrastis  Poisoning,  vol.  iii,  p,  388 

Hydrencephalocele,  vol.  ii,  p.  691 

Hydrocele,  vol.  v,  p.  156 

Hydrocephalus,  vol.  iii,  p.  392 

Hydrochloric  Acid,  vol.  iii,  p.   404 

Hydrochloric-Acid  Poisoning,  vol.  iii,  p.  405 

Hydrocyanic  Acid,  vol.  iii,  p.  407 

Hydrocyanic-Acid  Poisoning,  vol.  iii.  p.  408 

Hydrogen  Dioxide,  vol.  iii,  p.  409 

Hydromyelia,  vol.  v,  p.  644 

Hydronephrosis,  vol.  iii,  p.  412;   vol.  vi,  p.  409 

Hydropericardium,  vol.  v,  p.  172 

Hydrophobia,  vol.  v,  p.  419 

Hydropneumothorax,  vol.  v,  p.  260 

Hydrosalpinx,   vol.  vi,  pp.  490,  504 

Hydrotherapy  in  Typhoid  Fever,  vol.  vi.  p.  368 

Hydrothorax,  vol.  v,  p.  267 

Hyoid  Bone.  Fractures  of.  vol.  iii,  p.   155 

Hyoscine,  vol.  iii,  p.  417 

Hyoscyamus,  vol.  iii,  p.  417 

Hyoscyamus  Poisoning,  vol.  iii,  p.  418 

Hyper^emia  of  Spleen,  vol.  v,  p.  683 

Hyperaesthetic  Rhinitis,  vol.  v,  p.  459 

Hyperchlorhydria,  vol.  vi,  p.  64 
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Hyperchylia,  vol.  vi,  p.  64 
Hyperemesis  Gravidarum,  vol.  v.  p.  379 
Hypermotility  of  Stomach,  vol.  vi,  p.  67 
Hyperopia  or  Hypermetropia,  vol.  iii,  p.  421 
Hyperorexia,  vol.  vi,  p.  63 
Hyperosmia,  vol.  v,  p.  458 
Hyperpyrexia,  vol.  iii,  p.  635 
Hypertrophied  Scars,  vol.  v,  p.  588 
Hypertrophy,  Muscular,  vol.  iv,  p.  519 
Hypertrophy  of  Bones  ot  Skull,   vol.   iii,  p.   293 
Hypertrophy  of  Breast,  vol.  vi.  p.  305 
Hypertrophy  of  Heart,   vol.   iii,  p.  422 
Hypertrophy  of  Lips,  vol.  v,  p.  255 
Hypertrophy  of  Nails,  vol.  iv,  p.  559 
Hypertrophy  of  Peois,  vol.  v,  p.  142 
Hypertrophy  of  Prostate,  vol.  vi,  p.  451 
Hypertrophy  of  Spleen,  vol.  v,  p.  684 
Hypertrophy  of  Testicles,  vol.  V,  p.  152 
Hypertrophy  of  Tonsils,  vol.  vi,  p.  191 
Hypertrophy  of  Vagina,  vol.  vi,  p.  553 
Hypertrophy  of  Vulva,  vol.  vi,  p.  570 
Hypnal,  vol.  ii,  p.  61 
Hypnotism,  vol.  iii,  p.  430 
Hypochondria  in  Neurasthenia,  vol.  iv,  p.  650 
Hypochylia,  vol.  vi,  p.  66 
Hypophosphorous  Acid,  vol.  v,  p.  225 
Hypospadias,  vol.  vi,  p.  480 
Hysterectomy,  Abdominal  Supravaginal,  vol.  vi,  p. 

536 
Hysterectomy,  Abdominal  Total,  vol.  vi,  p.  638 
Hysterectomy,  Vaginal,  vol.  vi,  pp.  538,  542 
Hysteria,  vol.  Iii,  p.  444 
Hysteria  of  Childhood,   vol.   v,  p.   606 
Hystero-epilepsy,    vol.    iii,    p.    420;     vol.    v,   p.    606; 

vol.  vi,  pp,  81,  489 

Ichthyol,  vol.  Ill,  p.  472 

Icterus.     (See  Jaundice.) 

Icterus  Neonatorum,  vol.  iv,  p.  54 

Idiocy,  vol.  iii,  p.  575 

Idiopathic  Ha*moglobinurla,  vol.  iii,  p.  256 

Ileocolitis,  Acute,  vol.  ill,  p.  529 

Ileus,  vol.  iv,  p.  703 

Iliac  Aneurism,  vol.  t,  p.  332 

Ilium,  Fractures  of,  vol.  ill,  p.  166 

Imbecility,  vol.  Ill,  p.  675 

Incontinence  of  Urine.    (See  Enuresis.) 

Indicanurla.  vol.  ill,  p.  480 

Infant-feeding,  vol.  Iv,  p.  674 

Infantile  Convulsions,  vol.  v,  p,  609 

Infantile  MyxcPdema,  vol.  Ill,  p.  483 

Infantile  Scorbutus,  vol.  v,  p.  550 

Infantile  Spinal  Paralysis,  vol.  v,  p.  628 

Infantile  Uterus,  vol.  vl,  p.  519 

Infants,  DIarrhoeal  Diseases  of,  vol.  Ill,  p.  500 

Infants,  Peritonitis  in.  vol.  v,  p.  181 

Infarcts  of  Spleen,  vol.  v,  p.  686 

Infectious  Fevers,  Specific,  vol.  v,  p.  614 

Infectious  .Myositis,  vol.  Iv,  p.  517 

Infectious  Parotitis,  vol.  v.  p.  112 

Infectious  Vaginitis,  vol.  vl,  p.  518 

Infectious  Vulvitis,  vol.  vl,  p.  566 

Inflammation  of  Skull,   vol.   Ill,   p.  292 

Inflation  of  Pleurft    vol.  vl,  p.  176 

Influenza,  vol.  Ill,  p,  533 

InKrnwjng  Toe-nail,  vol.  Iv,  p.  559 

InguliiMl  Hernia,  vol  III,  p.  324 

Inguinal  Hernia  In  the  Female,  vol.  Ill,  p.  332 


es,  Mural,  vol.  vi,  p.  158 

es  of  Abdomen,   vol.  i,   p.   1 

es  ot  Bladder,   vol.   vi,   p.  464 

es  of  Blood-vessels,  vol.  vi,  p.  639 

es  of  Conjunctiva,  vol.  ii,  p.  30S 

es  ot  Eyelids,  vol.   v,  p.  76 

es  of  CEsophagus,  vol.  v,  p.  3 

es  of  Penis,  vol.  v,  p.  145 

es  of  Pleura,  vol.  vi,  p.  161 

es  of  Tendons,  vol.  vi,  p.  139 

es  of  Testicles,  vol.  v,  p.  154 

es  of  Thoracic  Viscera,  vol.  vi,  p.  161 

es  of  Tongue,  vol.  vi,  p.  189 

es  of  Ureter,  vol.   vi,  p.  418 

es  of  Urethra,  vol.  vi,  p.  420 

es  of  Veins,  vol.  vi,  p.  642 

ty,  vol.  iii,  p.  555 

ty.  Thyroid  Extract  in,  vol.  i,  p.  379 
nsect  Bites  and  Stings,  vol.  vi,  p.  655 
nsolation,  vol.  iii,  p.  633 

nsolational  Insanity,  vol.  iii,  p.  628  ' 

nspissated  Cerumen,  vol.  iii,  p.  109 
ntercostal  Neuralgia,  vol.  iv,  p.  644 
nterlobar  Pleurisy,  vol.  11,  p.  671 
nterlobular  Emphysema,  vol.  v,  p.  403 
ntermittent  Fever,  vol.  iv,  p.  294 
nternal  Ear,  Disorders  of,  vol.  iii,  p.  641 
nterstitial  Hernia,  vol.  Hi,  p.  340 
nterstitial  Keratitis,  vol.  iv,  p.  96 
nterstitial  Sarcoma,  vol.  vi,  p.  546 
ntertrigo,  vol.  iii,  p.  647 
ntestinal  Anastomosis,  vol.  vi,  p.  16 
ntestinal  Catarrh,  vol.  iii,  pp.  650,  661 
ntestinal  Gangrene,  vol.  vi,  p.  21 
ntestinal  Obstruction,  vol.  iv,  p.  703 
ntestinal  Obstruction,  Operations  for,  vol.  vi,  p.  25 
ntestinal  Parasites,  vol.  v,  p.  98 
ntestinal  Paresis,  Obstruction  Due  to,  vol.  iv,  p.  707 
ntestinal  Perforation    in    Typhoid    Fever,    vol.    vl, 

p.  23 
ntestinal  Resection,  vol.  vi,  pp.  20,  22 
ntestinal  Strangulation,  vol.  iv,  p.  706 
ntestinal  Tuberculosis,  vol.  vi,  p.  21 
ntestinal  Tumors,  vol.  vi,  p.  21 
ntestines,  vol.  iii,  p.  650 
ntestlnes.  Contusions  of,  vol.  I,  p.  4 
ntestines.  Surgery  of,  vol.  vi,  p.  15 
ntoxicatlon.  Acute  Alcoholic.     (See  Alcoholism.) 
ntracranial  Ha>morrbage,  Traumatic,  vol.  ill,  p.  295 
ntracranial  Surgery,  Technique  of,  vol.  Ill,  p.  287 
ntubation  ot  Larynx,  vol.  ill,  p.  674 
ntussusceptlon,  vol.  iv,  p.  706 
nvaglnatlon  of  Bowels.     (See  intussusception.) 
nverslon  of  Testicles,  vol.  v,  p.  153 
nversion  of  Uterus,  vol.  vl,  p.  529 
odine.  Iodoform,  and  other  Derivatives,  vol.  Ill,  p. 

693 
odine  Poisoning,  vol.  ill,  p.  700 
odism,  vol.  111.  p.  697 
odoform,  vol.   Ill,  p.  706 
odotorm.  Amblyopia  from,  vol.  vl,  p.  197 
odoform  Poisoning,  vol.  Ill,  p.  767 
odopbenln.  vol.  v,  p.  211 
pecac,  vol.  Iv,  p.  1 
pecacuanha  Poisoning,  vol.  Iv,  p.  2 
ridectomy,  vol.  Iv,  p.  12 
rldochoroldltls,   vol.   Iv,  p.   13 
ridocyclltib,  vol.  Iv,  p.  7 
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Iris,  Ciliary  Body,  and  Choroid,  Disorders  of,  vol. 

iv.  p.  5 
Iritis,  vol.  iv,  p.  7 
Iron,  vol.  iv,  p.  23 
Irregular  Heart,  vol.  vi,  p.  650 
Ischiatic  Hernia,  vol.  iii,  p.  341 

Jaborandi,  vol.   iv,  p.  35 

Jaborandi  Poisoning,  vol.  iv,  p.  37 

Jacksonian  Epilepsy,  vol.  iii,  p.  7 

Jail  Fever.     (See  Typhus  Fever.) 

Jalap,  vol.  iv,  p.  40 

Jalap  Poisoning,  vol.  iv,  p.  41 

Jambul,  vol-  iv,  p.  41 

Jaundice,  vol.  iv,  p.  43 

Jaundice,  Malignant,  vol.  iv,  p.  201 

Jaw,  Diseases  of,  vol.  iv,  p.  58 

JavF,  Dislocation  of,  vol.  ii,  p.  569 

Javsr,  Fractures  of  Lower,  vol.  iii,  p.  154 

Jequirity,  vol.  iv,  p.  63 

Jequirity  Poisoning,  vol.  iv,  p.  64 

Jigger-bites,  vol.  vi,  p.  658 

Johnson's  Test  for  Albumin,  vol,  i,  p.  179 

Joints,  Loose  Bodies  in,  vol.  iv,  p.  87 

Joints,  Serous  Effusion  into,  vol.  iv,  p.  75 

Joints,  Surgical  Diseases  of,  vol.  iv,  p.  65 

Juniper,  vol.  iv,  p.  93 

Juniper  Poisoning,  vol.  iv,  p.  94 

Keloid,  vol.  v,  p.  5S8;  vol.  vi,  p.  281 
Keloid,  Thyroid  Extract  in,  vol.  i,  p.  375 
Keratitis,  vol.  iv,  p.  95 
Keratosis  Senilis,  vol.  v,  p.  585 
Kidney.     (See  Renal.) 
Kidney,  Abscess  of,  vol.  vi,  p.  410 
Kidney,  Amyloid,  vol.  vi,  p.  393 
Kidney,  Lardaceous,  vol.  vi,  p.  393 
Kidney,  Movable  and  Floating,  vol.  vi,  p.  394 
Kidney,  Resection  of  Part  of,  vol.  vi,  p.  415 
Kidney,  Surgery  of,  vol.  vi,  p.  408 
Kidjiey,  Tuberculosis  of,  vol.  vi,  p.  410 
Kidney,  Tumors  of,  vol.  vi,  p.  403 
Kidney,  Waxy,  vol.  vi,  p.  393 
Kidneys,  Diseases  of,  vol.  vi,  pp.  389,  394 
Kino,  vol.  iv,  p.  Ill 
Knee,  Dislocation  of,  vol.  ii,  p.  585 
Knee,  House-maid's,  vol.  vi,  p.  141 
Knock-knees,  vol.  v,  p.  52 
Knotting  of  Intestines,  vol.  iv,  p.  707 
Krameria,  vol.   iv,   p.   Ill 
Kraske'B  Operation,  vol.  vi,  p.  329 
Krause's  Modification   in   Skin-grafting,   vol.   v.    p. 
577 

La  Grippe.     (See  Influenza.) 
Labia.     (See  Vulva.) 

Labial  Malignant  Growths,  vol.  v,  p.  255 
Labyrinthine  Effusion,  vol.  iii,  p.  644 
Laceration  of  Cervix,  vol.  vi,  p.  521 
Lacrymal  Apparatus,  vol.  iv,  p.  112 
Lacrymal  Duct.  Stricture  of,  vol.  iv,  p.  116 
Lacryms*  oac.  Anomalies  of,  vol.  iv.  p.  115 
Lactation  Insanity,  vol.   iii,  p.  621 
Lactation,  Thyroid  Extract  in,  vol.  i,  p.  384 
Lactophenin,  vol.  v,  p.  211 
Lactucarium,  vol.  iv,  p.  121 
Lactucarium  Poisoning,  vol.  iv,  p.  121 
Lagophthalmos,  vol.  v,  p.  81 
Laminectomy,  vol.  v,  p.  680 


Land-leech  Bites,  vol.  vi,  p.  660 
Landry's  Paralysis,  vol.  v,  p.  636 
Laparotomy,  vol.  i,  pp.  29,  481;     vol.  v,  pp.  178,  185; 

vol.  vi,  pp.  1,  466 
Lardaceous  Disease  of  Spleen,  vol.  v,  p.  687 
Lardaceous  Kidney,  vol.  vi,  p.  393 
Largin,  vol.  v,  p.  567 
Laryngeal  Diphtheria,  vol.  ii,  p.  507 
Laryngeal  Neuroses,  Motor,  vol.  v,  p.  466 
Laryngismus  Stridulus,  vol.  v,  p.  464 
Laryngitis  and  Kindred  Disorders,  vol.  iv.  p.  121 
Laryngitis,  Spasmodic,   vol.   v,   p.   464 
Laryngotomy,  vol.   vi,  p.  218 
Laryngo-tracheotomy,  vol.  vi,  p.  218 
Larynx,  Foreign  Bodies  in,  vol.  v,  p.  470 
Larynx,  Fractures  of,  vol.  iii,  p.  155 
Larynx,  Intubation  of,  vol.  iii,  p.  674 
Larynx,  CEdema  of.  vol.  iv,  p.  126 
Larynx,  Paralysis  of,  vol.   iv,  p.  619;  vol.  v,  p.  11 
Larynx,  Spasm  of.     (See  Laryngismus   Stridulus.) 
Larynx,  Syphilitic  Ulcer  of,  vol.  vi,  p.  225 
Larynx,  Tuberculosis  of,  vol.  vi,  p.  224 
Larynx,  Tumors  of,  vol.  vi,  p.  318 
Larynx,  Ulceration  of,  vol.  vi,  pp.  225,  320 
Lateral  Sclerosis,  vol.  v,  p.  633 
Lateral  Ventricles,  Surgery  of,  vol.  iii,  p.  305 
Laudanine,  vol.  v,  p.  15 
Lavage  of  Stomach,   vol.   vi,   p.   54 
Le  Nobel's  Test  for  Acetone,  vol.  i,  p.  82 
Lead,  vol.  iv,  p.  139 

Lead  Arthralgia.      (See   Lead  Poisoning.    Chronic.) 
Lead  Colic,  vol.  iv,  p.  141 
Lead  Encephalopathy,  vol.   iv,  p.  141 
Lead  Poisoning,  vol.  iv,  p.   140 
Lead-Poisoning  Amblyopia,  vol.  vi,  p.  198 
Leg,  Fractures  of,  vol.  iii,  p.  174 
Leg,  Milk-,  vol.  vi,  p.  647 
Leg,  Neuralgia  of  Nerves  of.  vol.  iv,  p.  644 
Legal's  Test  for  Acetone,  vol.  i,  p.  82 
Lens,  Diseases  of,  vol.  iv,  p.  143 
Lenticonus,  vol.   iv,  p.  152 
Lepra.     (See  Leprosy.) 
Leprosy,  vol.  iv,  p.  153 
Leprosy,  Thyroid  Extract  in,  vol.  i,  p.  375 
Leptomeningitis,  vol.  iv,  p.  3S0 
Leptomeningitis,  Spinal,  vol.  iv,  p.  408 
Leucocythsemia.     (See  Leukaemia.) 
Leucorrhoea,  vol.  vi,  p.  552 
Leukaemia,  vol.  iv,  p.  175 
Leukaemia.  Bone-marrow  in,  vol.  i,  p.  410 
Leuka^mic  Retinitis,  vol.  v,  p.  26 
Leukoplakia,  vol.  vi,  p.  182 
Licorice,  vol.  iv,  p.  189 

Lieben's  Iodoform  Test  for  Acetone,  vol.  i,  p.  83 
Lightning-stroke,  vol.  v,  p.  584 
Lingual  Papillitis,  vol.  vi,  p.  ISO 
Linum,  vol.  iv,  p.  190 
Lip,  Hare-,  vol.  v,  p.  252 
Lipomata,  vol.  vi,  p.  279 
Lips,  Deformities  of,  vol.  v,  p.  252 
Lips,  Diseases  of,  vol.  iv,  p.  510 
Lips,  Hypertrophy  of,  vol.  v,  p.  255 
Lithium,  vol.  iv,  p.  191 
Litholapaxy,  vol.  vi,  pp.  470,  472 
Lithotomy,  vol.  vi,  pp.  471,  473 
Liver,  Abscess  of,  vol.  iv,  p.  204 
Liver  and  Gall-bladder,  Diseases  of,  vol.  iv,  p.  193 
Liver,  Cirrhosis  of.     (See  Cirrhosis  of  Liver.) 


GENERAL  INDEX. 


739 


Liver  Leech,  vol.  v,  p.  104 

Lobar  Pneumonia,  vol.  v,  p.  305 

Lobelia,  vol.  iv,  p.  232 

Lobelia  Poisoning,  vol.  iv,  p.  233 

Lobster  Poisoning,  vol.  vi,  p.  203 

Lobular  Pneumonia,  vol.  v,  p.  290 

Localization,  Cerebral,  vol.  iii,  p.  291 

Localization,  Spinal,  vol.  v,  p.  669 

Lockjaw,  vol.  vi,  p.  149 

Locomotor  Ataxia,  vol.  iv,  p.  234 

Loose  Bodies  in  Joints,  vol.  iv,  p.  87 

Lordosis,  vol.  ii,  p.  670 

Loreta's  Operation,  vol.  vi,  p.  8 

Lumbago,  vol.  v,  p.  499 

Lumbar  Hernia,  vol.  iii,  p.  340 

Lumbar  Nephrectomy,  vol.  vi,  p.  414 

Lumbar  Neuralgia,  vol.  iv,  p.  644 

Lumbar  Puncture,  vol.  iv,  p.  401 

Lumpy  Jaw.     (See  Actinomycosis.) 

Lung  Fever.     (See  Pneumonia,   Lobar.) 

Lungs.     (See  Pulmonary.) 

Lungs,  Abscess  of,  vol.  v,  p.  381 

Lungs,  Actinomycosis  of,  vol.  i,  p.  124 

Lungs,  Congestion  of,  vol.  v,  p.  3D0 

Lungs,  Ecbinococcus  of,  vol.  v,  p.  109 

Lungs,  Gangrene  of,  vol.  vi,  p.  174 

Lungs,  Hernia,  vol.  vi,  p.  162 

Lungs,  Hydatid  Cysts  of,  vol.  vi,  p.  175 

Lungs,  Hypersemia  of,  vol.  v,  p.  390 

Lungs,  Infarction  of.     (See  Pulmonary  Embolism.) 

Lungs,  Rupture  of,  vol.  vi,  p.  162 

Lungs,  Tuberculosis  of,  vol.  vi,  p.  228 

Lungs,  Tumors  of.  vol.  vi,  p.  321 

Lungs,  Wounds  of,  vol.  vi,  p.  163 

Lupulus,  vol.  iv    p.  268 

Lupus  Erythematosus,  vol.  vi,  p.  269 

Lupus  of  Conjunctiva,  vol.  il,  p.  304 

Lupus,  Thyroid  Extract  in,  vol.  i,  p.  374 

Lupus  Vulgaris,  vol.  tI,  p.  264 

Luxation.     (See  Dislocation.) 

Luxation  of  Testicles,  vol.  t,  p.  103 

Lycetol,  vol.  v.  p.  239 

Lymphadenitis.    (Sec  Adenitis.) 

Lymphadenoma,  vol.  v,  p.  698 

Lymphanglectasls,  vol.  v,  p.  697 

Lymphangioma,  vol.  vl,  p.  697 

Lymphanglomata,  vol.  vl,  p.  283 

Lymphangitis,  vol.  v,  pp.  148,  694 

Lymphangitis  of  Penis,  vol.  v,  p.  148 

Lymphatic  Conjunctivitis,  vol.  II,  p.  299 

Lymphatic  System,  Disorders  of,  vol.  v,  p.  693 

Lympbatism,  vol.  v,  p.  693 

Lymphosarcoma,  vol.  v,  p.  698 

Lymph-scrotum,  vol.   v,  p.   103 

Lysldln,  vol.  v,  p.  239 

Lysol,  vol.  V,  p.  242 

Lyssa.    (See  Rabies.) 

Mace,  vol.  Iv,  p.  269 

Mncewen's  Method  In  Aneurism,  vol.  I,  p.  312 

Mncrorhollla,  vol.  v,  p.  697 

MncroglOBsia,  vol.  v,  p.  697 

Marrostomla,  vol.  v,  p.  2ii6 

Mngnesla,  vol.  Iv,  p.  269 

Mnldlsnius,  vol.   vl,  p.   205 

Malar  Dones,  Fractures  of,  vol.  Ill,  p.  154 

Malarial  Cachexia,    Done-morrow  In,   vol.   I,   p.   410 

Malarial  Fevers,  vol.  Iv,  p.  274 


Malarial  Haematuria,  vol.  iv,  p.  304 

Malarial  Keratitis,  vol.  iv,  p.  97 

Malarial  Neuritis,  vol.  iv,  p.  620 

Malarial  Parasite,  vol.  iv,  p.  274 

Male  Fern,  vol.  iv,  p.  336 

Male-Fern  Poisoning,  vol.  iv.  p.  337 

Malerba's  Test  for  Acetone,  vol.  i,  p.  84 

Malformations   of    Rectum    and    Anus,    Congenital, 

vol.  V,  p.  453 
Malgalgne's  Hooks,  vol.  iii,  p.  173 
Malignant  Degeneration  of  Scars,  vol.  v,  p.  589 
Malignant  Disease.    (See  Sarcoma  and  Carcinoma.) 
Malignant  Growths  of  Vagina,  vol.  vi,  p.  562 
Malignant  Jaundice,  vol.  iv,  p.  201 
Malignant  CEdema,  vol.  vi,  p.  100 
Malignant  Onychia,  vol.  iv,  p.  559 
Malignant  Pustules.     (See  Anthrax.) 
Malt,  vol.  iv,  p.  338 
Malta  Fever,  vol.  v,  p.  617 
Mammary  Gland.  Diseases  of.  vol.  iv,  p.  339 
Mammary  Gland,  Hypertrophy  of,  vol.  vi,  p.  305 
Mammary  Gland.  Tuberculosis  of.  vol.  vi.  p.  317 
Mammary  Gland,  Tumors  of,  vol.  vi,  p.  305 
Mammitis.     (See  Mastitis.) 
Manganese,  vol.  iv,  p.  34S 
Manganese  Poisoning,  vol.  iv,  p.  348 
Mania,  vol.  iii,  p.  593 
Mania  a  Potu,  vol.  i,  p.  207 
Mania.  Acute  Delirious,  vol.  iii,  p.  617 
Mania,  Recurrent,  vol.   iii,  p.  683 
Marasmus.     (See  Nursing  and  Artificial  Feeding  of 

Infants.) 
Marble-leg,  vol.  vi,  p.  647 
Mastitis,  vol.  iv,  p.  344 
Mastoid,  Empyema  of,  vol.  iv,  p.  467 
Mastoiditis,  vol.  iv,  p.  470 
Mastoiditis,  Chronic,  vol.  iv.  p.  4S1 
Maxillary  Bones,  Fractures,  vol.  iii,  p.  154 
Maxillary  Glands,  Tumors  of,  vol.  v,  p.  520 
Maxillary  Sinus,  vol.  v,  p.  574 
McBurney's  Operation,  vol.  i,  p.  482 
Measles,  vol.  iv,  p.  350 
Measles,  German,  vol.  v,  p.  505 
Meat  Poisoning,  vol.  vi,  p.  200 
Mediastinal  Abscess,  vol.  Iv,  p.  367 
Mediastinal  Haemorrhage,  vol.  Iv,  p.  370 
Mediastinal  Vascular   Disorders  and   Injuries,   vol. 

Iv,  p.  369 
Mediastino-Cardlac  Disorders  and  Injuries,  vol.  iv. 

p.  370 
Medlastino-pericardltls,  vol.   Iv,   p.   369;     vol.   v,   p. 
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Mediastinum  and    Thoracic    Vessels,     Injuries    of, 

vol.  vl,  p.  168 
Mediastinum,  Disorders  of,  vol.  iv.  p.  367 
Medlnensis,  vol.  v,  p.  104 
Mediterranean  Fever,  vol.  v,  p.  617 
Melancholia,  vol.  ill,  p.  585 
Melancholia,  Recurrent,  vol.  Ill,  p.  584 
Membranous  Croup,  vol.  11,  p.  356 
Membranous  Enteritis,   vol.    Ill,   p.   664 
.Membranous  Stomatitis,  vol.  Iv,  p.  508 
M*nl*re'8  Disease,  vol.  Ill,  p.  644 
Meninges,    Diseases    of.      (See    Meningitis,    Lepto- 
meningitis, etc.) 
Meningitis,  vol.  Iv,  p.  375 
Meningitis,  Cerebral,  vol.  Iv,  p.  375 
Meningitis,  Spinal,  vol.  Iv,  p.  405 
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Meningocele,  vol.  ii,  p.  691;  vol.  v.  p.  33 

Meningo-encephalitis,  Chronic,  vol.  ii,  p.  6S7 

Menopause,  Disorders  of,  vol.  iv,  p.  413 

Menstrual  Subinvolution,  vol.  iv,  p.  456 

Mentha  Piperita,  vol.  iv,  p.  422 

Mentha  Virides,  vol.  iv,  p.  422 

Menthol,   vol.   iv,   p.  423 

Mercurialism,  vol.  iv,  p.  432 

Mercury,  vol.  iv,  p.  426 

Mercury  Poisoning,  vol.  iv,  p.  432 

Merycism,  vol.  vi,  p.  6S 

Mesarteritis,  vol.  vi,  p.  632 

Mescal  Button,  vol.  i,  p.  352 

Mesenteric   Blood-vessels,    Thrombosis   of,    vol.    vi, 

p.  25 
Metacarpal  Fractures,  vol.  iii,  p.  165 
Metastatic  Orchitis,  vol.  v,  p.  155 
Metatarsus,  Dislocation  of,  vol.  ii,  p.  587 
Metatarsus,  Fracture  of,  vol.  iii,  p.  176 
Metathecetin,  vol.  v,  p.  212 
Methyl-blue,  vol.  iv,  p.  447 
Methylene-blue,  vol.  iv,  p.  449 
Metritis,  vol.  iv,  p.  453 
Microcephalus,  vol.  iii,  p.  294 
Microcidin,  vol.  iv,  p.  565 
Microphthalmos,  vol.  v,  p.  33 
Middle  Ear,  Diseases  of,  vol.  iv,  p.  458 
Middle-Ear  Disorders,    Thyroid   E.\tract  in,   vol.    i, 

p.  384 
Migrane,   vol.   iv,  p.  645 
Miliaria  (Prickly  Heat),  vol.  iv,  p.  483 
Miliaris  Alba,  vol.  iv,  p.  485 
Miliary  Ophthalmia,  vol.  ii,  p.  291 
Miliary,  or  Sweating,  Fever,  vol.  iv,  p.  484 
Miliary  Tuberculosis  of  Skin,  vol.  vi,  p.  264 
Milium,  vol.  V,  p.  579 
Milk,  Breast-,  vol.  iv,  p.  674 
Milk,  Cows',  vol.  iv,  p.  683 
Milk  Laboratories,  vol.  iv,  p.  689 
Milk.  Modification  of.  vol.  iv,  pp.  682,  6S6 
Milk,  Sterilization   and   Pasteurization   of,    vol.    iv, 

p.  686 
Milk  Poisoning,  vol.  vi,  p.  203 
Milk-leg,  vol.  vi,  p.  647 
Milk-sickness,  vol.  iv,  p.  486 
Millen's  Test  for  Albumin,  vol.  1,  p.  179 
Miner's  Cachexia,  vol.  v,  p.  101 
Mitral  Incompetency.     (See  Mitral  Regurgitation.) 
Mitral  Regurgitation,  vol.  vi,  p.  684 
Mitral  Stenosis,  vol.  vi,  p.  687 
Mollities  Ossium,  vol.  v,  p.  64 
Molluscum  Contagiosum,  vol.  v,  pp.  79,  579 
Monocular  Neuritis,  vol.  v,  p.  31 
Morbus  Addisonii.     (See  Addison's  Disease.) 
Morning  Paralysis,  West's,  vol.  v,  p.  628 
Morphine  vol.  v,  p.  14 

Morphinomania  and  Opium  Habit,  vol.  iv,  p.  487 
Mortality    from     Anaesthetics.       (See     Chloroform, 

Ether,  etc.) 
Morvan's  Disease,  vol.  v,  p.  642 
Mosquito-bites,  vol.  vi,  p.  656 
Mother's  Mark,  vol.  iii,  p.  284 
Motor  Laryngeal  Neuroses,  vol.  v,  p.  466 
Motor  Neuroses  of  Stomach,  vol.  vi,  p.  67 
Mountain  Ancemia,  vol.  v,  p.  101 
Mountain-fever,  vol.  v,  p.  622 
Mountain-sickness,  vol.  iv,  p.  500 
Mouth  and  Lips,  Diseases  of,  vol.  iv,  p.  501 


Mouth,  Dry,  vol.  v,  p.  518 

Mouth,  Large,  vol.  v,  p.  256 

Movable  Kidney,  vol.  vi,  p.  394 

Mucous  Colic,  vol.   iii,  p.  664 

.Mucous  Polypi,  vol.   iv.  p.  583 

Muguet,  vol.  iv,  p.  505 

Multiple  Malignant  Lymphoma.  (See  Pseudoleu- 
kemia.) 

Multiple  Tumors  of  Brain,   vol.   vi,  p.  302 

Mumps,  vol.  V,  p.  112 

Mural  Injuries,  vol.  vi,  p.  158 

Mural  Suppuration,  vol.  vi,  p.  173 

Muscarine  Poisoning,  vol.  vi,  p.  212 

Muscles,  Diseases  of,  vol.  iv,  p.  513 

Muscles,  Surgical  Diseases  of,  vol.  iv,  p.  523 

Muscular  Atrophy,   vol.   iv,   p.  515 

Muscular  Atrophy  of  Traumatic  Origin,  vol.  iv,  p. 
525 

Muscular  Atrophy,  Thyroid  Extract  in,  vol.  i,  p. 
385 

Muscular  Contractures,  vol.  iv,  p.  526 

Muscular  Dislocation,  vol.  iv,  p.  524 

Muscular  Dystrophies,  vol.  iv,  p.  513 

.Muscular  Hypertrophy,  vol.  iv,  p.  519 

Muscular  Rheumatism,  vol.  v,  p.  499 

Mushroom  Poisoning,  vol.  vi,  p.  205 

Mushrooms.  Edible,   vol.  vi,  p.   206 

Mushrooms,  Poisonous,  vol.  vi,  p.  210 

Musk,  vol.  iv,  p.  529 

Mussel  Poisoning,  vol.  vi,  p.  203 

Mustard,  vol.  iv,  p.  530 

Myalgia,  Traumatic,  vol.  iv,  p.  525 

Myasthenia  Pseudoparalytica,  vol.  iv,  p.  621 

Myelitis,  vol.  v,  p.  624 

Myelomata,  vol.  vi,  p.  282 

Myocarditis,  vol.  iv,  p.  531 

Myoma  of  Uterus,  vol.  vi,  p.  532 

Myomata,  vol.  vi,  p.  283 

Myopia,  vol.  iv,  p.  541 

Myositis,  Infectious,  vol.  iv,  p.  517 

Myositis  Ossificans,  vol.  iv,  p.  519 

Myositis,  Progressive  Ossifying,  vol.  iv,  p.  519 

Myotonia  Congenita,  vol.  iv,  p.  521 

Myxoedema,  vol.  iv,  p.  547 

Myxoedema,  Infantile,  vol.  iii,  p.  483 

Myxoedema,  Thyroid  Extract  in,  vol.  i,  p.  382 

Myxomata,  vol.  vi,  p.  281 

Nsvi  of  Lips,  vol.  iv,  p.  512 

Ntevus  Verrucosus,  vol.  v,  p.  686 

Nails,  Diseases  and  Injuries  of.  vol.  iv,  p.  558 

Nails,  Syphilis  of,  vol.  vi,  p.  116 

Naphthalin,  Naphthol,  and  Allied  Compounds,  vol. 

iv,  p.  561 
Naphthol,  vol.  iv,  p.  564 
Narceine,  vol.  v,  p.  15 
Narcotine,  vol.  v,  p.  15 
Nasal  Bones,  Fractures  of,  vol.  iii,  p.  154 
Nasal  Calculi,  vol.  v,  p.  469 
Nasal  Catarrh.     (See  Rhinitis.) 
Nasal  Cavities,  Diseases  of,  vol  iv,  p.  566 
Nasal  Cavities,  Foreign  Bodies  in,  vol.  v,  p.  468 
Nasal  Cavities,  Tumors  of,  vol.  iv,  p.  583 
Nasal  Diphtheria,  vol.  ii,  p.  500 
Nasal  Duct,  Anomalies  of,  vol.  iv,  p.  115 
Nasal  Duct,  Strictures  of,  vol.  v,  p.  457 
Nasal  Reflex  Neuroses,  vol.  v,  p.  463 
Naso-pharyngitis,  vol.  iv,  p.  606 
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Naso-pharynx,  Diseases  of,  vol.  iv,  p.  592 

Nausea  of  Pregnancy,  vol.  v,  p.  359 

Necrosis  of  Jaw,  vol.  iv,  p.  60 

Necrosis  of  Ribs,  vol.  vi,  p.  174 

Necrosis  of  Skull,  vol.  iii,  p.  292 

Necrosis  of  Sternum,  vol.  vi,  p.  174 

Nematodes,  vol.  v,  p.  98 

Neoplasms  of  Nerves,  vol.  iv,  p.  621 

Nephrectomy,  vol.  vi,  pp.  412,  414 

Nephritis,  vol.  i,  p.  586 

Nephrolithiasis.     (See  Renal  Calculi.) 

Nephrolithotomy,  vol.  vi,  p.  402 

Nephropexy,  vol.  vi,  p.  398 

Nephroptosis,  vol.  vi,  p.  61 

Nephrorrhaphy,  vol.  vi,  p.  398 

Nephrotomy,  vol.  vi.  p.  408 

Nerve  Extract,  vol.  1,  p.  415 

Nerve  Involvement  in  Syphilis,  vol.  vi.  p.  117 

Nerves,  Compression  of,  vol.  iv,  p.  636 

Nerves,  Contusion  of,  vol.  iv,  p.  634 

Nerves,  Inflammation  of.     (See  Neuritis.) 

Nerves,  Injuries  Due  to  Dislocations,  vol.  ii,  p.  577 

Nerves,  Peripheral,  Diseases  of,  vol.  iv,  p.  611 

Nerves,  Surgery  of,  vol.  Iv,  p.  633 

Nerves,  Suture  of.  vol.  iv,  p.  633 

Nerves,  Syphilis  of,  vol.  vi,  p.  119 

Nerves,  Wounds  and  Injuries  of,  vol.  iv,  p.  628 

.Nerve-stretching,  vol.  iv,  pp.  175,  626 

Nervous  Anacidity,  vol.  vi,  p.  66 

Nervous  Anorexia,  vol.  vi,  p.  64 

Nervous  Atony  of  Stomach,  vol.  vi,  p.  68 

Nervous  Dyspepsia,  vol.  iii.  pp.  212,  409;  vol.  iv,  p. 

423:    vol.  v,  p.  344;    vol.  vi,  p.  80 
Nervous  Eructations,  vol.  vi,  p.  68 
Nervous  Vomiting,  vol.  vi,  p.  69 
Nettle-rash,  vol.  vi,  p.  483 
Neural  Muscular  Atrophy,  Progressive,  vol.   iv,   p. 

515 
Neuralgia,  vol.  Iv,  p.  636 
Neurasthenia,  vol.  Iv,  p.  649 

Neurasthenia,  Suprarenal  Extract  In,  vol.   I,  p.  401 
Neuritis,  vol.  Iv,  p.  612 
Neuritis,  Alcoholic,  vol.  i,  p.  193 
Neuritis,  Monocular,  vol.  v,  p.  31 
Neuritis,  Multiple,  vol.  Iv,  p.  615 
Neuritis,  Optic,  vol.  v,  -p-  30 
Neuroflbroma,  vol.  vl,  p.  283 
Neuropathic  Keratitis,  vol.  Iv.  p.  96 
Neuroses  of  Eyelids,  vol.  v,  p.  80 
Neuroses  of  CEsophagus,  vol.  v,  p.  11 
Neuroses  of  Respiratory  Organs,  vol.  v,  p.  458 
Neuroses  of  Stomach,  vol.  vl,  p.  62 
New  Growths  of  Pleura,  vol.  v,  p.  269 
Nipples,  Disorders  of,  vol.  Iv,  p.  340 
Nitric  Add,  vol.  Iv,  p.  660 
NItrlc-AcId  Poisoning,  vol.  Iv,  p.  660 
Nitrites,  vol.  Iv,  p.  662 
Nitrites,  Poisoning  by,  vol.  Iv,  p.  664 
Nitrobenzene,  vol.  Iv,  p.  667 
Nitrobenzene  Poisoning,  vol.  Iv,  p.  6t;7 
NItrobenzol,  Amblyopia  from,  vol.  vl,  p.  198 
NItrocynnldc  Test  for  Acetone,  vol.  I,  p.  84 
Nitroglycerin,  vol.  Iv,  p.  668 
Nitroglycerin  Poisoning,  vol.  Iv,  p.  668 
Nitrous  Oxide,  vol.  Iv,  p.  671 
Noma,  vol.  Iv,  p.  50G 
Nose.     (See  Nasal  Cavities.) 
NoBO-bleed.     (Sec  Epistaxis. ) 


Nucleins,  vol.  iv,  p.  673 

Nursing  and  Artificial  Feeding,  vol.  iv.  p.  674 

Nutmeg  Liver.     (See  Cirrhosis  of  Liver.) 

Nux  Vomica,  vol.  iv,  p.  699 

Nux-Vomica  Poisoning,  vol.  iv.  p.  700 

Obesity,  vol.  iii,  p.  114 

Obesity,  Thyroid  Extract  in,  vol.  i,  p.  386 

Obstruction,  Faecal,  vol.  iv,  p.  707 

Obstruction,  Intestinal,  vol.  iv,  p.  703 

Obstruction,  Intestinal,  Operations  for,  vol.   vi,  p. 

Obstruction,  Vascular,  vol.  vi,  p.  642 

Obturator  Hernia,  vol.  iii,  p.  342 

Occiput,  Dislocation  of,  vol.  ii,  p.  569 

Occupation  Deafness,  vol.  iii,  p.  646 

Occupation  Neuroses,  vol.  iv,  p.  620 

Ocular  Syphilis,  vol.  vi.  p.  117 

Oculomotor  Palsy,  vol.  ii.  p.  685 

Odontomata,  vol.  vi,  p.  281 

O'Dwyer's  Instruments,  vol.  iii,  p.  674 

CEdema,  Malignant,  vol.  vi,  p.  100 

Oedema  of  Larynx,  vol.  iv,  p.  126 

Oedema  of  Vulva,  vol.  v,  p.  370 

Oedema,  Pulmonary,  vol.  v,  p.  397 

Oi^sophagismus,  vol.  v,  p.  11 

Oesophagitis,  vol.  v,  p.  4 

aCsophagus,  Diseases  of,  vol.  v,  p.  1 

OSsophagus,  Stricture  of,  vol.  vl,  p.  7 

Olecranon,  Fracture  of,  vol.  ill,  p.  163 

Oligiemia.     (See  Anismia.) 

Olive-oil,  vol.  V.  p.  12 

Onychia,  vol.  iv,  p.  558 

Oophorectomy,  vol.  vi,  p.  513 

Oophoritis,  vol.  vi,  p.  488 

Opacities  of  Cornea,  vol.  11,  p.  333 

Ophthalmia,  Egyptian,  vol.   il,  p.  291 

Ophthalmia,  Gonorrhceal,  vol.  II,  p.  285 

Ophthalmia.  Miliary,  vol.  il,  p.  291 

Ophthalmia  Neonatorum,  vol.  11,  p.  288 

Opium  and  Derivatives,  vol.  v,  p.  14 

Opium  Habit,  vol.  iv,  p.  487 

Opium  Poisoning,  vol.  v,  p.  18 

Optic  Atrophy,  vol.  v,  p.  32 

Optic  Nerve  and  Retina,   Diseases  of,  vol.  v,  p.  24 

Optic  Neuritis,  vol.  v,  p.  30 

Orbit,  Diseases  of,  vol.  v,  p.  33 

Orchltlc,  or  Testicular,  Extract,  vol.  1,  p.  412 

Orchitis,  vol.  v,  p.  154 

Organic  Extracts,  vol.  I,  p.  403 

Orrhoaelenitls,  vol.  v,  p.  694 

Orthoform,  vol.  v,  p.  38 

Orthopaedic  Surgery,  vol.  v,  p.  42 

Osseous  Deformities,    Bone-marrow    in,    vol.    I,    p. 

411 
Osseous  System,  vol.  v,  p.  67 
Ossiculectomy,  vol.  iv,  p.  479 
Ossincntlon  of  Choroid,  vol.  Iv,  p.  18 
Ossiflcatlon  of  Muscles,  vol.  Iv,  p.  624 
Ossifying  Myositis,   Progressive,  vol.  Iv,  p.  519 
Osteoma  of  Orbit,  vol.  v,  p.  38 
Ostoomalaoin,  vol.  v,  p.  64 
Osteomatn.  vol.  vl,  p.  280 
Osteomyelitis,  vol.  v,  p.  59 
Osteosarcoma,  vol.  vl,  p.  280 
Ostitis,  vol.  V,  p.  68 
Ostitis  Deformans,  vol.  V,  p.  69 
Ostitis  of  Skull,  vol.  Ill,  p.  292 
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Othsematoma,  vol.  iii,  p.  565 

Otitis  Media,  vol.  iv,  p.  459 

Otomycosis,  vol.  iii,  p.  113 

Otorrhoea,  Chronic,  vol.  iv,  p.  474 

Ovarian  Extract,  vol.  i,  p.  405 

Ovaries  and  Tubes,    Displacements   of,    vol.    vi,    p. 

487 
Ovaries  and  Tubes,  Malformations   of,    vol.    vl,    p. 

485 
Ovaries,  Cysts  of,  vol.  vi,  p.  495 
Ovaries,  Inflammations  of,  vol.  vi,  p.  488 
Ovaries,  Tumors  of,  vol.  vi,  p.  495 
Ovariotomy,  vol.  vi,  p.  513 
Ovaritis.     (See  Ovaries,  Inflammation  of.) 
Oxalic  Acid,  vol.  v,  p.  67 
Oxalic-Acid  Poisoning,  vol.  v,  p.  67 
Oxaluria,  vol.  v,  p.  68 
Ox-gall,  vol.  V,  p.  70 
Oxygen,  vol.  v,  p.  70 
Oxyquinaseptol,  vol.  v,  p.  221 
Oxyuris  Vermicularis,  vol.  v,  p.  99 
Oyster  Poisoning,  vol.  vi,  p.  202 


Oz 


vol. 


p.  577 


Ozone,  vol.  v,  p.  73 

Pachymeningitis,  Cerebral,  vol.  iv,  p.  375 

Pachymeningitis,  Spinal,  vol.  iv,  p.  406. 

Paget's  Disease,  vol.  ii,  p.  417 

Palate,  Cleft,  vol.  v,  p.  256 

Palate  Deformities,  vol.  v,  p.  256 

Palmar  Abscess,  vol.  vi,  p.  136 

Palpebrae,  Diseases  of,  vol.  v,  p.  76 

Palpitation,  vol.  vi,  p.  650 

Palsies,  Cerebral,  vol.  iv,  p.  141;  vol.  v,  p.  630 

Palsy,  Lead,  vol.  iv,  p.  141 

Paludism.     (See  Malarial  Fevers.) 

Pancreas  Cysts,  vol.  v,  p.  89 

Pancreas,  Diseases  of,  vol.  v,  p.  84 

Pancreas,  Tumors  of,  vol.  v,  p.  91 

Pancreatin,  vol.  v,  p.  93 

Pancreatitis,  vol.  v,  p.  84 

Pancreatitis,  Acute  Hsemorrhagic,  vol.  iv,  p.  709 

Pannous  Keratitis,  vol.  iv,  p.  98 

Pannus,  vol.  iv,  p.  98 

Panophthalmitis,  vol.  iv,  p.  16 

Papaverine,  vol.  v,  p.  15 

Papilloma,  vol.  vi,  p.  284 

Papilloma  Neuroticum,  vol.  v,  p.  586 

Papilloma  of  Larynx,  vol.  vi,  p.  318 

Papillomata  of  Rectum,  vol.  vi,  p.  325 

Papillitis,  vol.   V,  p.  30 

Papillitis,  Lingual,  vol.  vi,  p.  ISO 

Paracentesis,  vol.  vi,  p.  174 

Paracentesis  Auriculi,  vol.  vi,  p.  176 

Paracentesis  Pericardii,  vol.  vi,  p.  176 

Paracentesis  Thoracis,  vol.  ii,  p.  666 

Paraldehyde,  vol.  v,  p.  95 

Paraldehyde  Habit,  vol.  v,  p.  96 

Paraldehyde  Poisoning,  vol.  v,  p.  96 

Paralysis,  Abductor,  vol.  v,  p.  467 

Paralysis,  Acute  Ascending,  vol.  v,  p.  636 

Paralysis,  Acute  Atrophic,  vol.   v,  p.  628 

Paralysis,  Adductor,  vol.  v,  p.  466 

Paralysis  Agitans,  vol.  vi,  p.  221 

Paralysis,  Alcoholic,  vol.  i,  p.  193 

Paralysis,  Bell's,  vol.  iv,  p.  623 

Paralysis,  Bulbar,  vol.  ii,  p.  675;  vol.  vi,  p.  301 

Paralysis,  Crossed,  vol.  ii,  p.  37;  vol.  vi,  p.  300 


Paralysis,  Crutch,  vol.  iv,  p.  612 

Paralysis,  Facial,  vol.  iv,  p.  623 

Paralysis,  General,  of  Insane,  vol.  ii,  p.  688 

Paralysis,  Hysterical,  vol.  iii,  p.  451 

Paralysis  in  Lateral  Sclerosis,  vol.  v,  p.  634 

Paralysis,  Infantile,  vol.  v,  p.  48 

Paralysis,  Infantile,  Cerebral,  vol.  ii,  p.  675 

Paralysis,  Infantile,  Spinal,  vol.  v,  p.  628 

Paralysis,  Landry's,  vol.  v,  p.  636 

Paralysis  of  Children,  Essential,  vol.  v,  p.  628 

Paralysis  of  Diaphragm,   vol.   i,   p.   561;     vol.   ii,  p. 

513 
Paralysis  of  Hypoglossal  Nerve,   vol.  iii,  p.  306 
Paralysis  of  Interarytenoid  Muscles,  vol.  v,  p.  466 
Paralysis  of  Internal  Thyroarytenoid  Muscles,  vol. 

V,  p.  466 
Paralysis  of  Larynx,  vol.  v,  p.  11 
Paralysis  of  Lateral  Cricoarytenoid     Muscles,     vol. 

v,  p.  466 
Paralysis  of  Oculomotor  Nerve,  vol.  ii,  p.  685;  vol. 

vi,  p.  72 
Paralysis  of  CEsophagus,  vol.  v,  p.  12 
Paralysis  of  Pharynx,  vol.  v,  p.  464 
Paralysis  of  Posterior  Cricoarytenoid  Muscles,  vol. 

v,  p.  467 
Paralysis  of  Sixth  Nerve,  vol.  v,  p.  140 
Paralysis  of  Third  Nerve,  vol.  v,  p.  140:  vol.  vi,  p. 

300 
Paralysis  of  Vocal  Cords,  vol.   iii,  p.  451 
Paralysis,  Pseudohypertrophic  Muscular,  vol.  iv,  p. 

515 
Paralysis,  Spastic  Spinal,  vol.  v,  p.  634 
Paralysis,  Tensor,  vol.  v,  p.  466 
Paralysis,  West's  Morning,  vol.  v,  p.  628 
Parametritis,  vol.  iii,  p.  475 
Paramorphine,  vol.  v,  p.  15 

Paramyoclonus  Multiplex.     (See  Choreiform  Disor- 
ders.) 
Paranoia,  vol.  iii,  p.  579 
Paraphasia.     (See  Aphasia.) 
Paraphimosis,  vol.  v,  p.  145 
Paraplegia,  Ataxic,  vol.  v,  p.  640 
Paraplegia,  Hysterical,  vol.  iii,  p.  451 
Paraplegia,  Pellagra,  vol.  vi,  p.  205 
Paraplegia,  Spastic,  vol.  v,  p.  634 
Paraplegia,  Syphilitic,  vol.   vi,  p.   119 
Parasite,  Malarial,  vol.  iv,  p.  274 
Parasites,  Diseases  Due  to,  vol.  v,  p.  98 
Parasites  in  Lens,  vol.  iv,  p.  153 
Parasites,  Intestinal,  vol.  v,  p.  98 
Parasitic  Stomatitis,  vol.  iv,  p.  505 
Parasitic  Vulvitis,  vol.  vi,  p.  568 
Paratyphlitis,  vol.  iii,  p.  654 
Parenchymatous  Abscess,  vol.  iv,  p.  344 
Paresis,  General,  vol.  iii,  p.  599 
Parkinson's  Disease,  vol.  vi,  p.  221 
Paronychia,  vol.  iv,  p.  558 
Parosmia,  vol.  v,  p.  458 
Parosphresis,  vol.  v,  p.  458 
Parotid,  Tumors  of,  vol.  v,  p.  520 
Parotitis,  vol.  v,  p.  Ill 
Parotitis,  Symptomatic,  vol.  v.  pp.  116,  519 
Parovarian  Cysts,  vol.  vi,  p.  500 
Paroxysmal  Heemoglobinuria,  vol.  iii,  p.  256 
Parrott's  Disease,  vol.  iv,  p.  509 
Parturition,  Abnormal,  vol.  v,  p.  117 
Foetal  Causes  of  Abnormal  Parturition,  vol.  v,  p. 
122 
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Parturition,  Abnormal. 
Foetal  Causes  ol. 

Abnormally  Large  or  Small  Foetus,  vol.  v,  p.  122 

Adhesions  of  the  Membranes,  vol.  v,  p.  122 

Caesarean  Section,  vol.  v,  p.  135 

Hydramnios,  vol.  v,  p.  122 

Malposition  and  Malpresentation,  vol.  v,  p.  122 

Monsters,  vol.  v,  p.  122 

Multiple  Pregnancy,  vol.  v,  p.  122 

Symphysiotomy,  vol.  v,  p.  134 
Maternal  Causes  of,  vol.  v,  p.  118 

Full  Bladder  and  Rectum,  vol.  v,  p.  121 

Malformations  of  Uterus,  vol.  v,  p.  121 

Pelvic  Deformities,  vol.  v,  p.  119 

Spasm  or  Rigidity,   or  Other  Abnormalities  of 
the  Cervix,  vol.  v,  p.  120 

Spasm  or  Rigidity,  or  Other  Abnormalities  of 
Vulva  or  Perineum,  vol.  v,  p.  121 

Tumors,  vol.  v,  p.  118 

Tumors  of  Lower  Genital  Tract,  vol.   v,  p.   121 
Pasteurization  of  Milk,  vol.  iv,  p.  686 
Patella,  Dislocation  of,  vol.  11,  p.  586 
Patella,  Fractures  of,  vol.  ill,  p.  172 
Pcdicull  Corporis,  vol.  iv,  p.  439 
Pediculi  Pubis,  vol.  vi,  p.  56S 
Pediculosis,  vol.  il,  p.  642 
Pellagra,  vol.  vl,  p.  205 
Pelletlerlne,  vol.  v,  p.  139 
Pelvis,  Dislocation  of,  vol.  11,  p.  682 
Pelvis,  Fractures  of,  vol.  ill,  p.  165 
Pemphigus,  vol.  v,  p.  140 
Pemphigus  of  Conjunctiva,  vol.  il,  p.  305 
Penis  and  Testicles,  Diseases  and  Injuries  of,  vol. 

v,  p.  141 
Penltis,  vol.  V,  p.  147 
Pental,  vol.  v,  p.  160 
Pental  Poisoning,  vol.  v,  p.  160 
Pentane,  vol.  v,  p.  161 

Penzoldfs  Indigo  T-st  for  Acetone,  vol.  1,  p.  84 
Pepsin,  vol.  V,  p.  161 
Perchlorlde-of-Mercury   Test   for   Albumin,    vol,    1, 

p.  179 
Perforating    Ulcers    of    Intestines,    Operations    for, 

vol.  vl,  p.  23 
Periarteritis,  vol.  vl,  p.  63J 
Peribronchitis,  vol.  v,  p.  290 
Pericarditis,  vol.  v.  p.  163 
Pericardium,  Diseases  of,  vol.  v,  p.  163 
Pericardium,  Rupture  of,  vol.  vl,  p.  165 
Pericardium,  Wounds  of,  vol.  vl,  p.  163 
Perlcardotomy,  vol.  vl,  p.  176 
Pericellular  Cirrhosis,  vol.  II,  p.  234 
Perihepatitis,  vol.  Iv,  p.  198 
Perineal  Hernia,  vol.  Ill,  p.  341 
Perineal  Lithotomy,  vol.  vl,  p.  474 
Perineal  Section,  vol.  vi,  p.  444 
Perinephric  Abscess,  vol.  Iv,  p.  206;  vol.  vi,  p.  410 
Perineum,  Surgery  of,  vol.  vl,  p.  572 
Periostitis,  vol.  V,  p.  67 
Periostitis  of  Orbital  Walls,  vol.  v,  p.  37 
Periostitis  of  Skull,  vol.  Ill,  p.  292 
Pcrlphoral  Neuritis,  vol.  Iv,  p.  616 
Pcrlsplrnltls,  vol.  v,  p.  683 
Peristaltic  Unrest,  vol.  vl,  p.  67 
Peritoneum,  DIscas  s  of,  vol.  v,  p.  173 
Peritonitis,  vol.  v,  p.  173 

Peritonitis,  Arute  Oonerallzcd,  vol.  Iv,  p.  709:  vol. 
T,  p.  173 


Perityphlitis,  vol.  iii,  p.  654 

Pernicious  Anaemia.     (See  Anaemia,  Pernicious.) 

Pernicious  Malarial  Fever,  vol.  iv,  p.  301 

Pernio,  vol.  v,  p.  192 

Peronin,  vol.  v.,  p.  15 

Pertussis,  vol.  v,  p.  194 

Pes  Cavus,  vol.  v,  p.  49 

Pes  Equino-varus,  vol.  v,  p.  45 

Pes  Planus,  vol.  v,  p.  49 

Pes  Valgus,  vol.  v,  p.  51 

Petit-mal,  vol.  iii,  p.  7 

Pe'roleum,  vol.  v,  p.  205 

Petroleum  Poisoning,  vol.  v,  p.  205 

Phalangeal  Fractures,  vol.  iii,  p.  165 

Phalline  Poisoning,  vol.  vi,  p.  216 

Pharyngeal  Diphtheria,  vol.  11,  p.  501 

Pharyngeal  Neuroses,  Sensory,  vol.  v,  p.  463 

Pharyngitis,  vol.  vi,  p.  193 

Pharyngocele,  vol.  v,  p.  1 

Pharynx,  Diseases  of,  vol.  vi,  p.  189 

Pharynx,  Foreign  Bodies  in,  vol.  v,  p.  470 

Pharyx,  Lupus  of,  vol.  vi,  p.  197 

Pharynx,  Paralysis  of,  vol.  v,  p.  464 

Pharynx,  Tumors  of,  vol.  vi,  p.  197 

Phenacetin  and  Preparations,  vol.  v,  p.  208 

Phenacetin  Poisoning,  vol.  v,  p.  209 

Phenic  Acid  and  Derivatives,  vol.  v,  p.  212 

Phenic-Acid  Poisoning,  vol.  v,  p.  213 

Phenocoll,  vol.  v,  p.  222 

Phenosalyl,  vol.  v,  p.  221 

Phimosis,  vol.  v,  p.  143 

Phlebitis,  vol.  vi,  p.  633 

Phlebitis  of  Penis,  vol.  v,  p.  148 

Phlegmasia  Alba  Dolens,  vol.  vi,  p.  647 

Phlegmonous  Gastritis,  vol.  vi,  p.  29 

Phlyctenular  Conjunctivitis,  vol.  II,  p.  299 

Phlyctenular  Keratitis,  vol.  iv,   p.  97 
Phosphaturia,  vol.  v,  p.  224 

Phosphoric  Acid,  vol.  v,  p.  225 

Phosphorus,  vol.  v,  p.  225 

Phosphorus  Necrosis,  vol.  iv,  p.  61 

Phosphorus  Poisoning,  vol.  v,  p.  227 

Phthisis,  vol.  vl,  p.  228 

Physostigma,  vol.  v,  p.  232 

Physostlgma  Poisoning,  vol.  v,  p.  233 

Pia  Mater,     Innammation    of.       (See    Leptomenin- 
gitis.) 

Picric  Acid,  vol.  v,  p.  235 

Pigmentation  of  Skin.     (Sec  Addison's  Disease.) 

Piles.     (See  Haimorrholds.) 

Pilocarpine,  vol.  Iv,  p.  35 

Pink  Eye,  vol.  li,  p.  280 

Piperazin  and  Preparations,  vol.  v,  p.  237 

Pipornzin  Poisoning,  vol.  v,  p.  2.17 

Pll-head    vol.  v.  p.  107 

Pituitary  Extract,  vol.   I,  p.  402 

Pityriasis  Versicolor,  vol.  v,  pp.  218,  695 

Pix  Llquida  nnd  Preparations,  vol.  v,  p.  240 

Pix-Llquida  Poisoning,  vol.  v,  p.  240 

Pixol,  vol.  V.  p.  242 

Placenta,  Retention  of,  vol.  I,  p.  41 

Plague,  vol.  V,  p.  242 

Plastic  Broncbitia,  vol.  I,  p.  661 

Plastic  Surgery,  vol.  v    p.  260 

Pleura,  Diseases  of,  vol.  v.  p.  260 

PIcuro,  Inflation  of,  vol.  vl,  p.  176 

Pleura,  Injuries  of,  vol.  vl,  p.  161 

Pleura,  Rupture  of,  vol.  vl,  p.  161 
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Pleural  Effusions,  Pulsating,  vol.  ii,  p.  673 
Pleurisy,  vol.  v,  p.  270 

Pleurisy  in  Wounds  of  Thorax,  vol.  vi,  p.  17 
Pleurisy,  Interlobar,  vol.  ii,  p.  671 
Pleuro-pericarditis,  vol.  v,  p.  171 
Plexiform  Neuroma,  vol.  vi,  p.  283 
Plumbism.     (See  Lead  Poisoning,  Chronic.) 
Pneumatosis,  vol.  vi,  p.  69 
Pneumectomy,  vcl.  vi,  p.  176 
Pneumonia,  Broncho-,  vol.  v,  p.  290 
Pneumonia,  Catarrhal,  vol.  v,  p.  290 
Pneumonia,  Ether-,  vol.  iii,  p.  63 
Pneumonia  in  Wounds  of  Thorax,  vol.  vi,  p 
Pneumonia,  Lobar,  vol.  v,  p.  305 
Pneumonitis.     (See  Pneumonia,  Lobar.) 
Pneumonokoniosis,  vol.  v,  p.  331 
Pneumopericardium,  vol.  v,  p.  173 
Pneumorrhagia,  vol.  v,  p.  392 
Pneumothorax,  vol.  v,  p.  260 
Pneumothorax  in  Wounds    of    Thorax,    vol. 

171 
Pneumotomy,  vol.  vi,  p.  175 
Podagra.     (See  Gout.) 
Podophyllum,  vol.  v,  p.  333 
Podophyllum  Poisoning,  vol.  v,  p.  333 
Poikilocytosis.  vol.  i,  p.  284;  vol.  vi,  p.  55 
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ng,  Abrin.  vol.  iv,  p.  64 
ng.  Absinthium,  vol.   i,  p.  68 
ng,  Acetanilid,  vol.  i,  p.  70 
ng.  Acetic  Acid,  vol.  i,  p.  75 
ng,  Acetylene,  vol.  i,  p.  86 
ng,  Aconite,  vol.  i,  p.  103 
ng,  Aconitine,  vol.  i,  p.  107 
ng,  Adonis,  vol.  i,  p.  161 
ng,  Airol,  vol.  i,  p.  166 
ng.  Alcohol,  vol.  i,  p.  185 
ng.  Ammonia,  vol.  i,  p.  261 
ng.  Ammonium  Chloride,  vol.  i, 
ng,  Amylene-hydrate,   vol.   i,  p. 
ng,  Antipyrine,  vol.  i,  p.  426 
ng,  Apomorphine,  vol.  i,  p.  452 
ng.  Arsenic,  vol.  i,  p,  506 
ng.  Atropine,  vol.  i,  p.  540 
ng.  Belladonna,  vol.  i,  p.  549 
ng,  Bismuth,  vol.  i,  p.  573 
ng,  Bromides,  vol.  i,  p.  630 
ng.  Caffeine,  vol.  ii,  p.  267 


Poisoning,  Cannabis  Indica,  vol.  i.  p.  679 


ng,  Cantharides,  vol.  i.  p.  6S4 

ng.  Carbolic  Acid,  vol.  v,  p.  213 

ng,  Cheese,  vol.  vi,  p.  203 

ng,  Chicken-pea,  vol.  vi,  p.  205 

ng,  Chloral,  vol.  ii,  p.  62 

ng,  Chloroform,  vol.  il,  p.  76 

ng,  Cimicifuga,  vol.  ii,  p.   192 

ng,  Cinchona,  vol.  ii,  p.  Iy9 

ng.  Cocaine,  vol.  iii,  p.  244 

ng.  Coffee,  vol.  ii,  p.  265 

ng,  Colocynth,  vol.  ii,  p.  276 

ng.  Copaiba,  vol.  ii,  p.  321 

ng,  Copper  Salts,  vol.  ii,  p.  325 

ng.  Corn,  vol.  vi,  p.  205 

ng.  Cream,  vol.  vi,  p.  203 

ng,  Creasote,  vol.  ii,  p.  344 

ng,  Curara,  vol.  ii,  p.  362 

ng.  Digitalis,  vol.  ii,  p.  475 

ng,  Elaterium,  vol.  ii,  p.  652 

ng,  Ergot,  vol.  iii,  p.  37;  vol.  vi,  p.  2C4 
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Poison 


Ethyl-chloride,  vol.  iii,   p.   7! 
Eucalyptus,  vol.  iii,  p.  77 
Exalgin,   vol.   iii,   p.  81 
Fish,   vol.   vi,  p.  202 
Gaultheria,  vol.  iii.  p.  177 
Gelsemium,  vol.   iii,  p.  179 
Gold,  vol.  iii,  p.  212 
ng.  Grain,  vol.   vi,  p.  204 
;,  Guaiacol,  vol.  iii,  p.  244 
:.  Homatropine,  vol.  iii,  p.  385 
.  Hydracetin,  vol.   iii,  p.  387 
,  Hydrastis,  vol.  iii,  p.  388 
,  Hydrochloric  Acid,  vol.  iii,  p 
.  Hydrocyanic  Acid,  vol.  iii,  p. 
,  Hyoscyamus,   vol.  iii,  p.   418 
,  Iodine,  vol.  iii,  p.  700 
,  Iodoform,  vol.  iii,  p.  707 
,  Ipecacuanha,  vol.  iv,  p.  2 
.  Jaborandi.  vol.  iv,  p.  .17 
,  Jalap,  vol.  iv,  p.  41 
,  Jequirity,  vol.  iv,  p.  64 
,  Juniper,  vol.  iv.  p.  94 
,  Lactucarium,  vol.   iv,  p.   121 
,  Lead,  vol.  iv,  p.  HO 
,  Lobelia,  vol.  iv,  p.  233 
.  Lobster,  vol.  vi.  p.  203 
,  Male  Fern,  vol.  iv,  p.  337 
,   Manganese,   vol.   iv,  p.   348 
,  Meat,  vol.  vi,  p.  200 
,   Mercury,  vol.  iv,  p.  432 
,  Muscarine,  vol.  vi,  p.  212 
,  Mushroom,  vol.  vi,  p.  205 
,  Mussel,  vol,  vi,  p.  203 
Nitric  Acid,  vol.  iv,  p.  660 
Nitrites,  vol.  iv,  p.  664 
Nitrobenzene,  vol.  iv,  p.  667 
Nitroglycerin,  vol.  iv,  p.  668 
Nux  Vomica,  vol.  iv,  p.  700 
,  Opium,  vol.  v,  p.  18 
,  Oxalic  Acid,  vol.  v,  p.  67 

Oyster,  vol  vi,  p.  202 
,  Paraldehyde,  vol.  v,  p.  96 
,  Pental.  vol.   v.  p.   160 
,  Petroleum,  vol.  v,  p.  205 
,  Phalline,  vol.  vi.  p.  216 
Phenacetin,  vol.  v,  p.  209 
Phenic  Acid,  vol.  v,  p.  213 
Phosphorus,  vol.  v,  p.  227 
Physostigma,  vol.  v,  p.  233 
Pilocarpine,  vol.  iv,  p.  37 
Piperazin,  vol.  v,  p.  237 
Pix  Liquida,  vol.  v,  p.  240 
Podophyllum,  vol.  v,  p.  333 
Potassium,  vol.  v,  p.  336 
Pyrogallol,  vol,  v,  p.  405 
Quassia,  vol.  v,  p.  406 
Quebracho,  vol.  v,  p.  407 
Quinine,  vol.  v,  p.  414 
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vol.  V,   p.  454 


Rhubarb,  vol.  v,  p.  504 
Salicylic  Acid,  vol.  v,  p.  511 
Salol,  vol.  V,  p.  521 
Shell-fish,  vol.  vi,  p.  202 
Shrimp,  vol.  vi,  p.  203 
Silver  Nitrate,  vol.  v,  p.  562 
Sodium,  vol.  v,  p.  592 
Sprouting  Potato,  vol.  vi,  p.  : 
Strophanthus,  vol.  vi,  p.  82 
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Poisoning,  Strychnine,  vol.  vi,  p.  86 
Poisoning,  Sulphonal,  vol.  vi,  p.  91 
Poisoning,  Sulphur,  vol.  vi,  p.  94 
Poisoning,  Thymol,  vol.  iv,  p.  177 
Poisoning,  Turpentine,  vol.  vi,  p.  333 
Poisoning,  Vegetable,  vol.  vi,  p.  204 
Poisoning.  Veratrum  Viride,  vol.  vi,  p.  654 
Poisoning,  Zinc  Salts,  vol.  vi,  p.  714 
Polioencephalitis,  Inferior,  vol.  ii.  p.  677 
Poliomyelitis,  vol.  v,  p.  628 
Polyarthritis  Deformans,  vol.  v,  p.  491 
Polycoria,  vol.  iv,  p.  7 
Polymyositis,  vol.  iv,  p.  518 
Polyneuritis,  vol.  iv,  p.  615 
Polyorchism,  vol.  v,  p.  152 
Polypi,  Aural,  vol.  iv,  p.  478 
Polypi,   Mucous,  vol.   iv,  p.  583 
Polypi,  Nasal,  vol.  iv,  p.  583 

Polypi,  N'aso-pharyngeal.      (See   Tumors   of    Naso- 
pharynx.) 
Polypi  of  Prostatic  Urethra,  vol.  vi,  p.  462 
Polypi  of  Rectum,  vol.  vi,  p.  324 
Polysarcia  Adiposa.    (See  Ohesity.) 
Polyuria,  vol.  ii,  p.  423 
Popliteal  Aneurism,  vol.  i,  p.  335 
Port-Wine  Mark,  vol.  ill,  p.  284 
Portal  Cirrhosis,  vol.  II,  p.  207 
Postero-lateral  Sclerosis,  Combined,  vol.  v,  p.  640 
Post-apoplectic  Insanity,  vol.  lii,  p.  615 
Post-febrile  Insanity,  vol.  lii,  p.  623 
Post-febrile  Neuritis,  vol.  iv,  p.  620 
Posthitis,  vol.  V,  p.  148 

Post-nasal  Adenoid  Growths,  vol.  iv,  p.  592 
Post-nasal  Catarrh,  Chronic,  vol.  iv,  p.  60S 
Post-operative  Insanity,  vol.  lii,  p.  624 
Potassium,  vol.  v,  p.  334 
Potassium  Permanganate,  vol.  Iv,  p.  348 
Potassium  Poisoning,  vol.  v,  p.  336 
Pott's  Disease,  vol.  v,  p.  645 
Pott's  Fracture,  vol.  Hi,  p.  175 
Pregnancy,  Disorders  of,  vol.  v,  p.  345 
Prepuce,  Anomalies  of,  vol.  v,  p.  142 
Pressure  Gangrene,  vol.  vi,  p.  678 
Priikly  Heat,  vol.  iv,  p.  483 
Primary  Wound  Fever,  vol.  vl,  p.  97 
Procidentia  of  Uterus,  vol.  vl,  p.  528 
Proctotomy,  vol.  vi.  p.  331 

Progressive  Muscular  Dystrophies,  vol.  iv,  p.  513 
Progressive  Spastic  Ataxia,  vol.  v,  p.  640 
Prolapse  of  Rectum,  vol.  v,  p.  446 
Prolapse  of  Uterus,  vol.  vi,  p.  628 
Prolapse  of  Vagina,  vol.  vi,  p.  553 
Proliferating  Retinitis,  vol.  v,  p.  26 
Properitoneal  Hernia,  vol.  ill,  p.  340 
Prostate,  Abscess  of,  vol.  vi,  p.  450 
Prostate,  Anomalies  of,  vol.  vl,  p.  444 
Prostate,  Diseases  of,  vol.  vl,  p.  444 
Prostate,  Foreign  Bodies  in.  vol.  vl,  p.  446 
Prostate,  Hypertrophy  of,  vol.  vl,  p.  451 
Prostate,  Tuberculosis  of,  vol.  vl,  p.  460 
Prostate,  Tumors  of,  vol.  vl.  p.  461 
Prostate.  Wounds  of,  vol.  vl,  p.  444 
Prostatectomy,  vol.  vl.  p.  459 
Prostatic  Calculi,  vol.  vl.  p.  461 
ProBlallc  Urethra.  Polyps  of,  vol.  vi.  p.  462 
Prostatitis,  vol.  vl.  p.  446 
Prodtntorrhua.  vol.  vl.  p.  451 
Protargol.  vol.  v,  p.  568 


Protopine,  vol.  v,  p.  15 

Pruritus  Ani,  vol.  v,  p.  442 

Pruritus  Vulvie,  vol.  vi,  p.  5tl9 

Pruritus  Vulvse  in  Pregnancy,  vol.  v,  p.  370 

Pseudarthrosis,  vol.  iii,  p.  149 

Pseudoleuksemia,  vol.  v,  p.  373 

Pseudorhabditis  Stercoralis.  vol.  v.  p.  104 

Psoas  Abscess,  vol.  iii.  p.  333;  vol.  v.  p.  646 

Psoriasis,  vol.  v.  p.  377 

Psoriasis.  Thyroid  Extract  in.  vol.  i.  p.  373 

Psychoneurosis,  vol.  iii,  p.  oS5 

Pterygium,  vol.  ii,  p.  307 

Ptomaines  and  T-ixins,  vol.  vi,  p.   199 

Ptosis,  vol.  V,  p.  SO 

Ptyalism,  vol.  v,  p.  SIS 

Ptyalism  in  Pregnancy,  vol.  v,  p.  363 

Pubescent  Insanity,  vol.  iii,  p.  629 

Puerile  Cervix,  vol.  vi,  p.  519 

Puerile  Uterus,  vol.  vi,  p.  519 

Puerperal  Insanity,  vol.  iii,  p.  619 

Puerperal  Subinvolution  of  Uterus,  vol.  iv,  p.  453 

Puerperal  Vaginitis,  vol.  vi,  p.  551 

Pulmonary.     (See  also  Lungs.) 

Pulmonary  Abscess,  vol.  v,  p.  381 

Pulmonary  Apoplexy,  vol.  v,  p.  394 

Pulmonary  Atelectasis,  vol.  v,  p.  387 

Pulmonary  Circulation,  Disorders  of,  vol.  v,  p.  387 

Pulmonary  Congestion,  vol.  v,  p.  390 

Pulmonary  Embolism,  vol.  v,  p.  395 

Pulmonary  Emphysema,  vol.  v,  p.  399 

Pulmonary  Gangrene,  vol.  v.  p.  383;  vol.  vi.  p.  174 

Pulmonary  Hiemorrhage.  vol.  v.  p.  392 

Pulmonary  CEdema.  vol.  v.  p.  397 

Pulmonary  Regurgitation,  vol.  vl.  p.  596 

Pulmonary  Stenosis,  vol.  v.  p.  596 

Pulmonary  Tuberculosis.       (See     Tuberculosis     of 

Lungs.) 
Puncta  Lacrymalia.  Anomalies  of.  vol.  iv,  p.  113 
Punctate  Keratitis,  vol.  iv,  p.  97 
Punctate  Retinitis,  vol.  v,  p.  26 
Puncture  of  Heart,  vol.  vl,  p.  176 
Purpura,   vol.   ii,  p.  199;  vol.  ill,  pp.  258,  283;  vol. 

Iv.  pp.  M.  47.  702;    vol.  V.  pp.  342.  477,  548,  614 
Purpura  Hsemorrhagica,  vol.  ill,  p.  39;  vol.  t,  pp 

168,  392;  vol.  vl.  p.  334 
Purulent  Conjunctivitis,  vol.  11,  p.  284 
Purulent  Gastritis,  vol.  vl,  p.  29 
Purulent  Otitis  Media,  vol.  iv.  p.  462 
Purulent  Retinitis,  vol.  v,  p.  25 
Purulent  Rhinitis,  vol.  iv.  p.  570 
Pustule,  Malignant.     (See  Anthrax.) 
Putrid  Sore  .'VIouth.  vol.  iv.  p.  .')03 
Pysemla.  vol.  vl.  p.  672 
Pyelitis,  vol.  vl,  p.  389,  410 
Pyelonephritis,  vol.  vl,  p.  389.  410 
PyelonephroBis,  vol.  vl.  p.  410 
Pylorectomy.  vol.  vl.  p.  12 
Pyloroplasty,  vol.  vl,  p.  10 
Pylorospasm,  vol.  vl,  p.  70 
Pyonephrosis,  vol.  vl.  pp.  3S9.  410 
Pyopneumoperlhepatltis.  vol.  Iv,  p.  198 
Pyopneumothorax,  vol.  v,  p.  260 
Pyosnlplnx,  vol.  v,  p.  184;  vol.  vl,  pp.  490,  504 
Pyothorax,  vol.  II,  p.  063 
PyrldIn,  vol.  v,  p.  404 
Pyrogallol.  vol.  v.  p.  405 
Pyrogollol  Poisoning,  vol.  v.  p.  405 
Pyuria,  vol.  vl,  p.  390 
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Quantitative  Tests  for  Albumin,  vol.  1.  p.  181 

Quartan  Fever,  vol.  iv,  p.  295 

Quassia,  vol.  v,  p.  406 

Quassia  Poisoning,  vol.  v,  p.  406 

Quebracho,  vol.  v,  p.  407 

Quebracho  Poisoning,  vol.  v,  p.  407 

Quinaseptol,  vol.  v,  p.  221 

Quinetum,  vol.  ii,  p.  197 

Quinie  Acid,  vol.  ii,  p.  198 

Quinidine,  vol.  ii,  p.  197 

Quinine,  vol.  v,  p.  409 

Quinine  Amblyopia,  vol.  vi,  p.  193 

Quinine  Poisoning,  vol.  v,  p.  414 

Quinoidine,  vol.  ii,  p.  198 

Quinoline,  vol.  ii,  p.  19S 

Quinolinic  Acid,  vol.  ii,  p.  198 

Quinopicric  Acid,  vol.  ii,  p.  198 

Quinovic  Acid,  vol.  ii,  p.  198 

Quinsy.     (See  Tonsillitis.) 

Rabies,  vol.  v,  p.  419 

Rachitis.     (See  Rickets.) 

Radio-Ulnar  Joint,  Dislocation  of,  vol.  ii,  p.  580 

Radius,  Dislocation  of,  vol.  ii,  p.  579 

Radius,  Fractures  of,  vol.  iii,  p.  163 

Rag-picker's  Disease.     (See  Anthrax.) 

Railway  Spine,  vol.  v,  p.  678 

Rapid  Heart,  vol.  vi,  p.  652 

Ray-fungus.     (See  Actinomycosis.) 

Raynaud's  Disease.     (See  Symmetrical  Gangrene.) 

Rectocele,  vol.  vi,  pp.  528,  558,  573 

Recto-Vesical  Fistula,  vol.  vi,  p.  19 

Rectum  and  Anus,   Diseases  of,  vol.  v,  p.   427 

Rectum,  Tumors  of,  vol.  vi,  p.  324 

Regurgitation,  Aortic,  vol.  vi,  p.  589 

Regurgitation,  Mitral,  vol.  vi,  p.  584 

Regurgitation,  Pulmonary,  vol.  vi,  p.  596 

Regurgitation.  Tricuspid,  vol.  vi,  p.  595 

Reichmann's  Disease,  vol.  vi,  p.  66 

Relapsing  Fever,  vol.  v,  p.  614 

Remittent  Fever,  vol.  iv,  p.  274 

Renal.     (See  Kidney.) 

Renal  Abscess,  vol.  vi,  p.  410 

Renal  Calculus,  vol.  vi,  p.  400 

Renal  Colic,  vol.  vi,  p.  400 

Renal  Cysts,  vol.  vi,  pp.  409,  412 

Resection  of  Part  of  Kidney,  vol.  vi,  p.  414 

Resorcin  and  Preparations,  vol.  v,  p.  453 

Resorcin  Poisoning,  vol.  v,  p.  454 

Respiratory  Organs.  Neuroses  of,  vol.  v,  p.  458 

Respiratory  Passages,    Foreign    Bodies   in,    vol.    v, 

p.  468 
Retina,  Diseases  of,  vol.  v,  p.  24 
Retinitis,  vol.  v,  p.  24 
Retrobulbar  Optic  Neuritis,  vol.  v,  p.  32 
Retroflexion  of  Uterus,  vol.  vi,  p.  526 
Retropharyngeal  Abscess,  vol.  vi,  p.  196 
Retroversion  of  Uterus,  vol.  vi,  p.  526 
Reverdin's  Method  of  Skin-grafting,  vol.  v,  p.  576 
Reynold's  Test  tor  Acetone,  vol.  1,  p.  83 
Rheumatic  Arthritis,  vol.  iv,  p.  75 
Rheumatic  Fever,  vol.  v,  p.  472 
Rheumatic  Fever,  Eruptive,  vol.  v,  p.  619 
Rheumatic  Gout,  vol.  v,  p.  491 
Rheumatism,  vol.  v,  p.  472 
Rheumatism,  Gonorrhceal,  vol.  v,  p.  501 
Rheumatism,  Muscular,  vol.  v,  p.  499 
Rheumatoid  Arthritis,  vol.  v,  p.  491 


Rhinitis,  vol.  iv,  p.  566 
Rhinitis,  Hyperaesthetic,  vol.  v,  p.  459 
Rhinoliths,  vol.  v,  p.  469 
Rhinoplasty,  vol.  v,  p.  258 
Rhinoscleroma,  vol.  i,  p.  99 
Rhubarb,  vol.  v,  p.  504 
Rhubarb  Poisoning,  vol.  v,  p.  504 
Ribs,  Dislocation  of,  vol.  ii,  p.  570 
Ribs,  Fractures  of,  vol.  iii,  p.  155 
Ribs,  Necrosis  of,  vol.  vi,  p.  lt4 
Rickets,  vol.  v,  p.  62 
Riga's  Disease,  vol.  iv,  p.  509 
Roberts's  Test  for  Albumin,  vol.  i,  p.  179 
Rock  Fever.     (See  Malta  Fever.) 
Rodent  Ulcer,  vol.  i,  p.  76;    vol.  ii,  p.  54 
Rose  Cold,  vol.  v,  p.  459 

Rotary  Lateral  Curvature  of  Spine,  vol.  v,  p.  653 
Rotheln,  vol.  v,  p.  505 

Round  Ligament,  Alexander's  Method  of  Shorten- 
ing, vol.  vi,  pp.  527,  629 
Round  Worms,  vol.  v,  p.  98 
Rubella,  vol.  v,  p.  505 
Rumination,  vol.  vi,  p.  68 
Rupture  of  Arteries,  vol.  vi,  p.  640 
Rupture  of  Bladder,  vol.  vi,  p.  465 
Rupture  of  Heart  and  Pericardium,  vol.  vi,  p.  165 
Rupture  of  Lungs,  vol.  vi,  p.  162 
Rupture  of  Muscles,  vol.  iv,  p.  523 
Rupture  of  Pleura,  vol.  vi,  p.  161 
Rupture  of  Tendons,  vol.  vi,  p.  139 
Rupture  of  Urethra,  vol.  vi,  p.  420 

Sacro-IIiac  Disease,  vol.  v,  p.  679 

Sacrum,  Fracture  of,  vol.  iii,  p.  166 

Salaam  Convulsions,  vol.  v,  p.  607 

Salicylic    Acid    and    Salicylates,    Amblyopia    from, 

vol.  vi,  p.  198 
Salicylic  Acid  and  the  Salicylates,  vol.  v,  p.  509 
Salicylic-Acid  Poisoning,  vol.  v,  p.  511 
Saline  Solution,  vol.  v,  p.  598 
Salivary  Calculus,  vol.  v,  p.  519 
Salivary  Glands,  Diseases  of,  vol.  v,  p.  518 
Salol,  vol.  V,  p.  521 
Salol  Poisoning,  vol.  v,  p.  521 
Salophen,  vol.  v,  p.  624 
Salpingitis.      (See    Fallopian    Tubes,    Inflammation 

of.) 
Sandal-wood  and  Oil  of  Sandal-wood,  vol.  v,  p.  526 
Sand-fly  Bites,  vol.  vi,  p.  658 
Sapraemia,  vol.  vi,  p.  667 
Saprol,  vol.  v,  p.  222 
Sarcoma,  Interstitial,  vol.  vi,  p.  546 
Sarcoma  of  Breast,  vol.  vi,  p.  307 
Sarcoma  of  Cervix,  vol.  vi,  p.  546 
Sarcoma  of  Endometrium,  vol.  vi,  p.  546 
Sarcoma  of  Kidney,  vol.  vi,  p.  404 
Sarcoma  of  Larynx,  vol.  vi,  p.  321 
Sarcoma  of  Lungs,  vol.  vi,  p.  323 
Sarcoma  of  Lymphatic  Glands,  vol.  v,  p.  698 
Sarcoma  of  Ovary,  vol.  vi,  pp.  495,  501 
Sarcoma  of  Peritoneum,  vol.  v,  p.  190 
Sarcoma  of  Prostate,  vol.  vi,  p.  461 
Sarcoma  of  Tongue,  vol.  vi,  p.  188 
Sarcoma  of  Uterus,  vol.  vi,  p.  546 
Sarcoma  of  Vagina,  vol.  vi,  p.  562 
Sarcomata,  vol.  vi,  p.  282 
Saturnine  Insanity,  vol.  iii,  p.  622 
Saturnine  Neuritis,  vol.  iv,  p.  619 
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Sausage  Poisoning,  vol.  vi,  p.  201 
Scabies,  vol.  v,  p.  526 
Scalp,  Abscess  of,  vol.  iii,  p.  286 
Scalp,  Contusions  of,  vol.  iii,  p.  2S6 
Scalp,  Diseases  of,  vol.  iii,  p.  2S3 
Scalp,  Tumors  of,  vol.  ill,  p.  2S3 
Scalp,  Wounds  of,  vol.  iii,  p.  285 
Scapula,  Fractures  of,  vol.  iii,  p.  157 
Scarlatina,  vol.  v,  p.  528 
Scarlet  Fever    vol.  v,  p.  528 
Scars,  Hypertrophied,  vol.  v,  p.  588 
Scars,  Malignant  Degeneration  of,  vol.  v,  p.  589 
Sciatic  Nerve,  Neuralgia  of,  vol.  iv,  p.  644 
Sciatica,  vol.  iv,  p.  625 

Scirrhous  Carcinoma  of  Breast,  vol.  vi,  p.  308 
Scleroderma,  vol.  v,  p.  544 

Sclerosis,  Combined  Postero-latcral,   vol.   v,   p.   610 
Sclerosis.  Lat«>ral.  vol.  v,  p.  633 
Sclerosis  of  Brain,  vol.  v,  p.  545 
Scoliosis,  vol.  v,  p.  658 
Scorbutus  (Scurvy),  vol.  v,  p.  548 
Scorbutus,  Infantile,  vol.  v,  p.  550 
Scorpion-stings,  vol.  vi,  p.  659 
Scurvy,  vol.  v,  p.  548 
Seat-worms,  vol.  v,  p.  99 
Sebaceous  Cysts,  vol.  v,  p.  579 
Seborrhcea,  vol.  v,  p.  554 
Secondary  Wound  Fever,  vol.  vi,  p.  98 
Secretory  Apparatus,  Diseases  of,  vol.  iv,  p.  112 
Secretory  Neuroses  of  Stomach,  vol.  vi,  p.  64 
Semilunar  Cartilages,  Dislocation  of,  vol.  ii,  p.  585 
Senile  Dementia,  vol.  iii,  p.  612 
Senile  Emphysema,  vol.  v,  p.  403 
Senile  Gangrene,  vol.  vi,  p.  683 
Senile  Tremor,  vol.  vi,  p.  224 
Sensory  Nasal  Neuroses,  vol.  v,  p.  458 
Sensory  Neuroses  of  Stomach,  vol.  vi,  p.  62 
Sensory  Pharyngeal  Neuroses,  vol.  v,  p.  463 
Septic  Arthritis,  vol.  iv,  p.  SO 
Septic  Diphtheria,  vol.  ii,  p.  505 
Septic  Wounds,  vol.  vi,  p.  667 
Septiciemia,  vol.  vi,  p.  667 
Septum,  Diseases  of,  vol.  iv,  p.  5S6 
Serpent-bites.     (See  Snake-bites.) 
Shaking  Palsy.     (See  Paralysis  Agitans.) 
Shell-flsh  Poisoning,  vol.  vi,  p.  202 
Shingles,  vol.  Ill,  p.  3Sl 
Ship  Fever,  vol.  vi,  p.  378 
Shock,  vol.  v,  p.  556 
Shoulder,  Dislocation  of,  vol.  ii,  p.  572 
Shrimps,  Poisoning  by,  vol.  vl,  p.  203 
Sick  Headache.     (See  Migraine.) 
SIderosIs,  vol.  v,  p.  331 
SlU-er  and  Preparations,  vol.  v,  p.  560 
Silver-Nitrate  Poisoning,  vol.  v,  p.  562 
Singers'  Nodes,  vol.  vl,  p.  318 
Sinuses,  Diseases  of,  vol.  v,  p.  569 
Sinuses  of  Brain,  Cavernous,  vol.  vl,  p.  624 
Sinuses  of  Brain,  Wounds  of,  vol.  Ill,  p.  303 
Sinus-thrombosis  of  Braln-velns,  vol.  vl,  p.  623 
Skin,  Surgical  Diseases  of,  vol.  v,  p.  579 
Skin.  Tuberculosis  of,  vol.  vl.  p.  264 
Skin-grafting,  vol.  v,  p.  576 

Skull,    DisenHes,    Mnlformatlons,    and    Injuries    In- 
volving, vol.  Ill,  p.  292 
Skull,  Fractures  of.  vol.  Ill,  p.  150 
Skull,  Tumors  of,  vol.  III.  p.  291 
Skyphosis.  vol.  II.  p.  670 


Slow  Heart,  vol.  vi,  p.  653 

Small-pox,  vol.  vi.  p.  600 

Snake-bites,  vol.  vi,  p.  660 

Sneezing,  Spasmodic,  vol.  v,  p.  459 

Sodium,  vol.  v.  p.  5S9 

Sodium  Poisoning,  vol.  v,  p.  592 

Soor.  vol.  iv.  p.  505 

Sore  Mouth.  Putrid,  vol.  iv.  p.  503 

Sozolic  Acid,  vol.  V,  p.  220 

Spasm  of  (Esophagus,  vol.  v.  p.  11 

Spasmodic  Laryngitis,  vol.  v,  p.  464 

Spasmodic  Sneezing,  vol.  v,  p.  459 

Spasmodic  Torticollis,  vol.  iv,  p.  .i29 

Spasms  and  Convulsions  in  Children,  vol.  v,  p.  COO 

Spasmus  Nutans,  vol.  v.  p.  606 

Spastic  Ataxia,  Progressive,  vol.  v.  p.  640 

Spastic  Paraplegia,  vol.  v.  p.  634 

Spastic  Spinal  Paralysis,  vol.  v,  p.  634 

Specific  Infectious  Fevers,  vol.  v,  p.  614 

Spermatic  Cord,  Injuries  of,  vol.  iii,  p.  331 

Spermatocele,  vol.  v,  p.  159 

Sphenoidal  Sinus,  Inflammation,  vol.  v,  p.  572 

Spider-bites,  vol.  vi,  p.  659 

Spina  Bifida,  vol.  v,  p.  673 

Spinal  Cord,  Diseases  of,  vol.  v,  p.  623 

Spinal  Cord,  Tumors  of,  vol.  v,  p.  669 

Spinal  Leptomeningitis,  vol.  iv,  p.  408 

Spinal  Localization,  vol.  v.  p.  669 

Spinal  Meningitis,  vol.  iv.  p.  405 

Spinal  Nerves,  Inflammation  of,  vol.   iv.  p.  625 

Spinal  Pachymeningitis,  vol.  iv,  p.  406 

Spinal  Paralysis,  Infantile,  vol.  v,  p.  628 

Spinal  Paralysis,  Spastic,  vol.  v,  p.  634 

Spinal  Sclerosis,  Posterior,  vol.  Iv.  p.  234 

Spine.  Diseases  and  Injuries  of.  vol.  v,  p.  645 

Spine.  Dislocation  of.  vol.  ii.  p.  569:  vol.  v,  p.  677 

Spine,  Sprains  of,  vol.  v,  p.  677 

Spine,  Tuberculosis  of,  vol.  v,  p.  645 

Spine,  Wounds  and  Injuries  of,  vol.  v,  p.  677 

Spleen,  Diseases  of.  vol.  v.  p.  682 

Splenectomy,  vol.  I,  p.  17;  vol.  v.  p.  683 

Splenic  Extract,  vol.  I.  p.  403 

Splenic  Fever.    (See  Anthrax.) 

Splenitis,  vol.  v.  p.  688 

Spondylitis,  vol.  v.  p.  645 

Spontaneous  Gangrene,  vol.  vl,  p.  677 

Sporadic  Cirrhosis,  vol.  II.  p.  239 

Sporadic  Cretinism.     (See  Myxocdema.) 

Spotted  Fever,  vol.  vl,  p.  378 

Sprains,  vol.  v,  p.  689 

Sprains.  Spinal,  vol.  v,  p.  677 

Sprouting  Potatoes,  vol.  vl,  p.  205 

Sprue,  vol.  iv,  p.  .'i(t5 

Spurious  Pregnancy,  vol.  v.  p.  371 

Squint,  vol.  vl.  p.  70 

St.  Anthony's  Fire.    (See  Kryslpclas.) 

St.  Vltus's  Dance.     (Sec  Chorea.) 

Staphylorrhaphy,  vol.  v.  p.  257 

Status  Lymphatlcus.  vol.  v.  p.  693 

Stearrhfra,  vol.  v.  p.  554 

Stenocardia.     (See  Angina  Pectoris.) 

Stenosis.  Aortic,  vol.  vl.  p.  693 

Stenosis.  Mitral,  vol.  vl.  p.  687 

Stenosis  of  Cervix,  vol.  vl,  p.  519 

Stenosis,  Pulmonary,  vol.  vl,  p.  696 

Stenosis,  Tricuspid,  vol.  vl,  p.  595 

Stercoral  Ulcer,  Perforating,  vol.  vl,  p.  25 

Sterilization  of  .Milk,  vol.  Iv,  p.  686 


rss 


GENEKAL  INDEX. 


sternum.  Dislocation  of,  vol.  ii,  p.  570 

Sternum,  Fractures  of,  vol.  iii,  p.  155 

Sternum,  Necrosis  of,  vol.  vi,  p.  174 

Stigmata  Maydis,  vol.  ii,  p.  339 

Stings,  Insect,  vol.  vi,  p.  655 

Stomach,  Carcinoma  of.  vol.  vi,  p.  53 

Stomach,  Contusions  of,  vol.  i,  p.  6 

Stomach,  Dilatation  of,  vol.  vi,  p.  4S 

Stomach,  Diseases  of.  vol.  vi,  p.  26 

Stomach,  Functional  Diseases  cf,  vol.  vi,  p.  62 

Stomach,  Hypcrmotility  of,  vol.  vi,  p.  67 

Stomach,  Motor  Neuroses  of,  vol.  vi,  p.  67 

Stomach,  Nervous  Atony  of,  vol.  vi,  p.  6S 

Stomach,  Sensory  Neuroses  of,  vol.  vi,  p.  62 

Stomach,  Surgery  of,  vol.  vi,  p.  1 

Stomach,  Ulcer  of,   vol.  vi.  pp.   1.  3S 

Stomatitis,  vol.  iv,  p.  501 

Stone  in  Bladder.     (See  Renal  Calculus.) 

Strabismus,  vol.  vi,  p.  70 

Strain  of  Muscles,  vol.  iv,  p.  523 

Strangulated  Hernia,  vol.  iii,  p.  317 

Strangulation,   Intestinal,   vol.  iv,  p.  70G 

Striate  Keratitis,  vol.  iv,  p.  98 

Striate  Retinitis,  vol.  v,  p.  26 

Stricture,  Anal,  vol.  ii,  p.  310 

Stricture  of  Intestines.  Obstruction  Due  to,  vol.  iv, 
p.  707 

Stricture  of  Lacrymal  Duct,  vol.  iv,  p.  116 

Stricture  of  CEsophagus,  vol.  v,  p.  5;  vol.  vi,  p.  7 

Stricture  of  Pylorus,  vol.  vi,  p.  29 

Stricture  of  Rectum,  vol.  iv,  p.  707 

Stricture  of  Ureters,  vol.  vi,  p.  408 

Stricture  of  Urethra,  vol.  vi,  p.  438 

Strongylus  D'todenalis,  vol.  v,  p.  100 

Strontium,  vol.  vi.  p.  7S 

Strophanthus,  vol.  vi,  p.  82 

Strophanthus  Poisoning,  vol.  vi,  p.  82 

Strophulus  Albidus,  vol.  v,  p.  579 

Strumitis.     (See  Thyroiditis.) 

Strumous  Conjunctivitis,  vol.  ii,  p.  299 

Strychnine,  vol.  vi,  p.  S3 

Strychnine  Poisoning,  vol.  vi,  p.  86 

Stye,  vol.  V,  p.  77 

Subacidity  of  Gastric  Juice,  vol.  vi,  p.  66 

Subacromial  Dislocations,  vol.  ii,  p.  572 

Subastragaloid  Dislocation,  vol.  ii,  p.  587 

Subclavian  Aneurism,  vol.  i,  p.  327 

Subcutaneous  Emphysema  in  Wounds  of  Thorax, 
vol.  vi,  p.  172 

Subdural  Hasmorrhago,  vol.  iii,  p.  296 

Subhyaloid  Hasmorrhages,  vol.  v,  p.  25 

Subinvolution  of  Uterus,  vol.  iv,  p.  453 

Submammary  Abscess,  vol.  iv,  p.  344 

Subphrenic  Abscess,  vol.  iv,  p.  198 

Sucking  M'orms,  vol.  v,  p.  104 

Suffocative  Catarrh,  vol.  v.  p.  290 

Sugar  in  Urine.     (See  Diabetes  Mellitus.) 

Sulphonal,  vol.  vi,  p.  90 

Sulphonal  Poisoning,  vol.  vi,  p.  91 

Sulphur,  vol.  vi,  p.  93 

Sulphur  Poisoning,  vol.   vi,  p.  94 

Sun-stroke,  vol.  iii,  p.  633 

Superacidity,  vol.  vi,  p.  64 

Suppuration,  Mural,  vol.  vi,  p.  173 

Suppurative  Keratitis,  vol.  iv.  p.  99 

Suppurative  Pneumonitis.  (See  Pulmonary  Ab- 
scess.) 

Suprapubic  Lithotomy,  vol.  vl.  p.  476 


Suprarenal  Capsules,   Diseases  of,  vol.  vi.  p    96 

Suprarenal  Capsules,  Tumors,  vol.  vi,  p.  96 

Suprarenal  Extract,  vol.  i,  p.  394 

Surgical  Diseases,  vol.  vi,  p.  97 

Surgical  Diseases  of  Skin  and  its  Appendages,  vol. 

V    p.  579 
Surgical  Fevers,  vol.  vi,  p.  97 
Surgical  Kidney,  vol.  vi,  p.  391 
Suture  of  Heart,  vol.  vi,  p.  176 
Swamp  Fever.     (See  Malaria.) 
Sweating  Fever,  vol.  iv,  p.  484 
Sydenham's  Chorea,  vol.  ii,  p.  170 
Symblepharon,  vol.  v,  p.  81 
Symmetrical  Gangrene,  vol.  vi,  ip.  678.  683 
Symorchism,  vol.  v,  p.  152 
Symphysiotomy,  vol.  v,  p.  134 
Symptomatic  Laryngitis,  vol.   iv,   p.   131 
Symptomatic  Parotitis,  vol.  v,  pp.  116.  519 
Synovitis,  vol.  iv,  p.  65 
Syphilides,  vol.  vi,  p.  121 
Syphilis,  vol.  vi,  p.  100 
Syphilis,  Cerebral,  vol.  vi,  p.  119 
Syphilis,  Ocular,  vol.  vi,  p.  117 
Syphilis  cf  Eyelids,  vol.  v,  p.  80 
Syphilis  of  Internal  Ear,  vol.  iii,  p.  644 
Syphilis  of  Mouth,  vol.  vi,  p.   115 
Syphilis  of  Nails,  vol.  vi.  p.  116 
Syphilis  of  Nervous  System,  vol.  vi,  pp.  117,  119 
Syphilis,  Thyroid  Extract  in,  vol.  i,  p.  387 
Syphilitic  Alopecia,  vol.   i,  p.  240;  vol.  vi,  p.  116 
Syphilitic  Arthritis,  vol.  iv,  p.  SI 
Syphilitic  Diseases  of  Conjunctiva,  vol.  ii,  p.  305 
Syphilitic  Insanity,  vol.  iii,  p.  614 
Syphilitic  Neuritis,   vol.   iv,   p.   619 
Syphilitic  Orchitis,  vol.  v,  p.  155 
Syphilitic  Pharyngitis,  vol.  vi,  p.  195 
Syphilitic  Retinitis,  vol.  v.  p.   26 
Syphilitic  Ulcer  of  Tongue,  vol.  vi,  p.  183 
Syringomyelia,  vol.  v,  p.  641 

Tabes  Dorsalis.     (See  Locomotor  Ataxia.) 

Tachycardia,  vol.  vi.  p.  6.52 

Taenia  Cucumerina  (Elliptica),  vol.  v.  p.  107 

Taenia  Echinococcus,  vol.  v,  p.  109 

Tffinia  Mediocanellata  (Saginata),  vol.  v,  p.  107 

Tasnia  Nana,  vol.  v,  p.  107 

Taenia  Solium,  vol.  v,  p.  105 

Tagliacotian  Method  of  Rhinoplasty,  vol.   v,  p.  259 

Talipes  Calcaneus,  vol.  v,  p.  49 

Talipes  Equinus,  vol.  v,  p.  48 

Tanret's  Test  for  Albumin,  vol.  i.  p.  179 

Tape-worms,  vol.  v,  p.  105 

Tapping  of  Chest,  vol.  vi,  p.  174 

Tarsus,  Dislocation  of,  vol.  ii,  p.  587 

Tendons,  Bursce,  and  Fascise,  Diseases  of,  vol.  vi. 

p.  136 
Tendons.  Contractions  of,  vol.  vi,  p.  143 
Tendons,  Wounds  and  Injuries  of,  vol.  vi    p.  139 
Tenonitis,  vol.  v,  p.  35 
Tenosynovitis,  vol.  vi,  p.  136 
Tension  of  Eyeball,  Disorders  of,  vol.  vi.  p.  145 
Tensor  Paralysis,  vol.  v,  p.  466 
Terminal  Infections,  vol.  v,  p.  617 
Tertian  Fever,  vol.  iv,  p.  294 
Tertiary  Syphilis,  vol.  vi,  p.  118 
Testicles,  Atrophy  of,  vol.  iii,  p.  698 
Testicles,  Diseases  of,  vol.  v,  p.  152 
Testicles,  Injuries  of,  vol.  v,  p.  154 
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Testicles,  Tumors  of,  vol.  v,  p.  155 

Testicular  Extract,  vol.  i,  p.  412 

Tests  for  Acetone,  vol.  i,  p.  81 

Tests  for  Albumio,  vol.  i,  p.  178 

Tests  for  Ozone,  vol.  v,  p.  To 

Tetanus,  vol.  vi,  p.  149 

Tetany,  vol.  v,  p.  600 

Tetany,  Thyroid  Extract  in,  vol.  i,  p.  3S7 

Thebaine,  vol.  v,  p.  15 

Thecitis,  vol.  vi,  p.  136 

Thermic  Fever,  vol.  Hi,  p.  635 

Thiersch's  Method  of  Skin-grafting,  vol.   v, 

Thiol,  vol.  vi,  p.  158 

Thomson's  Disease,  vol.  iv,  p.  521 

Thoracentesis,  vol.  vi,  p.  174 

Thoracic  Duct,  Injuries  of,  vol.  iv,  p.  ;;70 

Thoracic  Empyema,  vol.  ii,  p.  659 

Thoracic  Viscera,  Injuries  of,  vol.  vi,  p.  161 

Thoracotomy,  vol.  vl,  p.  174 

Thorax  and  Thoracic  Viscera,  Injuries  of,  vo 

p.  158 
Thorax.  Wounds  of,  vol.  vi,  p.  158 
Thread-worms,  vol.  v,  p.  99 
Thrombosis,  vol.  vi,  p.  642 
Thrombosis  in  Pregnancy,  vol.  v,  p.  365 
Thrombosis  of  Brain,  vol.  vi,  p.  618 
Thrombosis  of  Brain-veins,  vol.  vi,  p.  622 
Thrombosis  of  Central    Retinal   Artery,    vol. 

28 
Thrombosis  of  Central  Retinal  Vein,   vol.   v. 
Thrombosis  of  Mesenteric  Blood-vessels,  vol. 


VI,  p. 


Thrush,  vol.  iv,  p.  505 

Thumb,  Dislocation  of,  vol.  ii,  p.  oSl 

Thymacetin,  vol.  v,  p.  212;  vol.  vl,  p.  17S 

Thymol,  vol.  vl,  p.  177 

Thymol  Poisoning,  vol.  vi,  p.  177 

Thymus  Gland,  Extract  of,  vol.   i,  p.  391 

Thyroid  Fever,  vol.  vi,  p.  179 

Thyroid  Gland,  Diseases  of,  vol.  vi,  p.  179 

Thyroid  Gland,  Extract  of,  vol.  i,  p.  334 

Thyroid,  Tumors  of,  vol.  vl,  p.  179 

Thyroiditis,  vol.  vl,  p.  179 

Thyrotomy,  vol.  vi,  p.  218 

Tic  Convulsif,  vol.  v,  p.  605 

Tic  Co-ordin«,  vol.  il,  p.  184 

Til-  Douloureux,  vol.  Iv,  p.  643 

Tinnitus,  vol.  Ill,  p.  647 

Tobacco-amblyopla,  vol.  vl,  p.  197 

Toe-nail,  Ingrowing,  vol.  Iv,  p.  5.'>9 

Tongue,  Diseases  of,  vol.  vl,  p.  180 

Tongue,  Injuries  of,  vol.  vl,  p.  189 

Tongue,  Tumors  of,  vol.  vl,  p.  184 

Tongue,  Ulceration  of,  vol.  vl,  p.  183 

Tongue-like  Lobes  of  Liver,  vol.  Iv,  p.  193 

Tongue-tie,  vol.  vl,  p.  180 

Tonsillar  Diphtheria,  vol.  II,  p.  501 

Tonsillitis,  vol.  vl,  p.  189 

Tonsils  and  Pharynx,  Diseases  of,  vol.  vl,  p.  189 

Tormina  Ventrlcull  Nervosa,  vol.  vl,  p.  67 

Torsion  of  Penis,  vol.  v,  p.  142 

Torsion  of  Testicles,  vol.  v,  p.  153 

Torticollis,  vol.  Iv,  p.  r.as 

Torticollis,  Thyroid  Extract  In,  vol.  I,  p.  388 

Toxipmie  Jaundice,  vol.  Iv,  p.  ."i2 

Toxic  Amblyopia,  vol.  vl,  p.  197 

Toxic  Foods,  vol.  vl,  p.  199 

Toxic  Gastritis,  vol.  vl,  p.  29 


Toxic  Tremor,  vol.  vi,  p.  223 

Toxins,  vol.  vi,  p.  199 

Trachea,  Fractures  of,  vol.  iii,  p.  155 

Tracheo-laryngeal  Operations,  vol.  vi,  p.  218 

Tracheotomy,  vol.  vi,  p.  219 

Trachoma,   vol.   ii,  p.  291 

Traction  Diverticula,  vol.  v,  p.  2 

Transfusion,  vol.  v,  p.  5ii!l 

Traumatic  .\neurism,  vol.  i,  p.  336 

Traumatic  Delirium,  vol.  vi,  p.  99 

Traumatic  Fevers,  vol.  vi,  p.  97 

Traumatic  Gangrene.     (See  Gangrene.) 

Traumatic  Intracranial    Htemorrhage,    vol.    iii,    p. 

295 
Traumatic  Keratitis,  vol.  iv,  p.  98 
Traumatic  Leptomeningitis,  vol.  iv,  p.  3S6 
Traumatic  Muscular  Atrophy,  vol.  iv,  p.  525 
Traumatic  Myalgia,  vol.  iv,  p.  525 
Traumatic  Parotitis,  vol.  v,  p.  Ill 
Traumatic  Vaginitis,  vol.  vi,  p.  547 
Trematodes,  vol.  v,  p.  101 
Tremors,  vol.  vi,  p.  223 
Trendelenburg  Position,  vol.  v,  p.  127 
Tribromophenol,  vol.  v,  p.  220 
Trichiasis,  vol.  v,  p.  83 
Trichina  Spiralis,  vol.  v,  p.  101 
Trichinosis,  vol.  v,  p.  101;  vol.  vi,  p.  200 
Trichlorphenol,  vol.  v,  p.  221 
Tricbocephalus  Dispar.  vol.  v,  p.  100 
Tricuspid  Regurgitation,  vol.  vi,  p.  595 
Tricuspid  Stenosis,  vol.  vi,  p.  595 
Trigger-finger,  vol.  vi,  p.  144 
Trikrcsol,  vol.  v,  p.  222 
Trismus,  vol.  vi,  p.  149 
Tubal  Pregnancy.     (See  Ectopic  Gestation.) 
Tubercular  .\rthritis,  vol.  iv,  p.  S3 
Tubercular  Diseases  of  Conjunctiva,  vol.   ii,  p.  304 
Tubercular  Empyema,  vol.  ii,  p.  673 
Tubercular  Leprosy,  vol.  iv,  p.  154 
Tubercular  Leptomeningitis,  vol.  iv,  p.  :1S2 
Tubercular  Orchitis,  vol.  v,  p.  154 
Tubercular  Syphllide,  vol.  vi,  p.  118 
Tuberculosis,  Bone,  vol.  v,  p.  05 
Tuberculosis,  Intestinal,  vol.  vl,  p.  21 
Tuberculosis  of  Breast,  vol.  vi,  p.  317 
Tuberculosis  of  Iris,  vol.  Iv,  p.  22 
Tuberculosis  of  Kidney,  vol.   vl,  p.  410 
Tuberculosis  of  Larynx,  vol.  vl,  p.  224 
Tuberculosis  of  Lungs,  vol.  vi,  p.  228 
Tuberculosis  of  Penis,  vol.  v,  p.  119 
Tuberculosis  of  Prostate,  vol.   vi,  p.  460 
Tuberculosis  of  Skin.  vol.  vl,  p.  264 
Tuberculosis  of  Spine,  vol.  v,  p.  645 
Tuberculosis  of  Spleen,  vol.  v,  p.  687 
Tuberculosis  of  Uterus,  vol.  vl,  p.  531 
Tuberculosis,  Vesical,  vol.  vl,  p.  477 
Tuberculous  Abscess,  vol.  I,  p.  65 
Tuberculous  Broncho-pneumonia,  vol.  v,  p.  293 
Tuberculous  Peritonitis,  vol.  v,  p.  183 
Tuberculous  Ulcer  of  Tongue,  vol.  vl,  p.  183 
Tuberculous  Vaginitis,  vol.  vl,  p.  B50 
Tuberculous  Vulvitis,  vol.  vl,  p.  509 
Tubes.     (See  Fallopian  Tubes.) 
Tubular  Diarrhaa,  vol.  111.  p.  604 
Tumors,  vol.  vl,  p.  271 
Tumors.  Cicatricial,  vol.  v,  p.  588 
Tumors,  Connective  Tissue,  vol.  vl.  p.  279 
Tumors.  Epithelial  (Organoid),  vol.  vl.  p.  284 


740 


GENERAL  IXDEX. 


Tumors  o: 
Tumo 
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Biliary  Tract,  vol.  iv,  p.  230 
Brain,  vol.  vi,  p.  293 
Breast,  vol.  vi,  p.  305 
CEPCum,  vol.  iii,  p.  668 
Colon,  vol.  iii,  p.  668 
Conjunctiva,  vol.  ii,  p.  305 
Cornea,  vol.  ii,  p.  338 
Duodenum,  vol.  iii,  p.  668 
Eyelids,  vol.  v,  p.  79 
Fallopian  Tubes,  vol.  vi,  p. 
Intestines,  vol.  vi,  p.  21 
Kidneys,  vol.  vi,  p.  403 
Larynx,  vol.  vi,  p.  318 
Lips.  vol.  iv,  p.  oil 
Liver,  vol.  iv,  p.  214 
Lungs,  vol.  vi,  p.  321 
Maxillary  Gland,  vol 
Mediastinum,  vol.  iv,  p.  371 
Nasal  Cavities,  vol.  Iv,  p.  5S3 
Naso-pbarynx,  vol.  iv,  p.  609 
CEsophagus,  vol.  V,  p.  10 
Optic  Nerve,  vol.  v,  pp.  33,  35 
Orbit,  vol.  V,  p.  35 
Ovaries,  vol.  vi,  p.  495 
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Pancreas 


vol. 


p.  91 


Parotid,  vol.  v,  p.  520 
Penis,  vol.  v,  p.  150 
Peritoneum,  vol.  v,  p.  1S9 
Pharynx,  vol.  vi,  p.  197 
Prostate,  vol.  vi,  p.  461 
Rectum  and  Anus,  vol.  vi,  p.  324 
Salivary  Glands,  vol.  v,  p.  520 
Skull,  vol.  iii,  p.  294 


Spinal  Cord,  vol.  v.  p.  669 

Spleen,  vol.  v,  p.  688 

Stomacli,  vol.  vi,  p.  55 

Suprarenal  Capsules,  vol.  vi,  p.  96 

Testicles,  vol.  v,  p.  155 

Thyroid,  vol.  vi,  p.  179 

Tongue,  vol.  vi,  p.  184 

Uterus,  vol.  vi,  p.  532 

Uveal  Tract,  vol.  iv,  p.  17 

Vagina,  vol.  vi,  p.  558 

Vulva,  vol.  vi,  p.  571 
Tumors,  Orbital,  vol.  v,  p.  35 
Tunnel  Ana?mia,  vol.  v,  p.  101 
Turpentine  and  Preparations,  vol.  vi,  p.  332 
Turpentine  Poisoning,  vol.  vi,  p.  333 
Tussis  Convulsiva.     (See  Pertussis.) 
Twisting  of  Intestines,  vol.  iv,  p.  707 
Typhlitis,  vol.   iii,  p.  654 
Typhoid  Fever,  vol.  vi,  p.  334 
Typhoid  Fever,  Perforation  in,  vol.  vi,  pp.  23,  374 
Typhoid  Pneumonia,  vol.  v,  p.  312 
Typhus  Fever,  vol.  vi,  p.  378 
Typhus  Gravior,  vol.  vi,  p.  37S 

Ulcer,  Duodenal,  vol.  iii,  p.  650 
Ulcer,  Gastric,  vol.  vi,  pp.  1,  38 
Ulcer  of  Intestines,  Operations  lor  Perforating,  vol. 

vi,  p.  23 
Ulcer  of  Rectum,  Irritable,  vol.  v,  p.  427 
Ulcer  of  Stomach.     (See  Ulcer,  Gastric.) 
Ulcer,  Perforating  Duodenal,  vol.  vi,  p.  24 
Ulcer,  Perforating  Stercoral,  vol.  vi,  p.  25 
Ulceration  of  Nipples,  vol.  iv.  p.  341 
Ulceration  of  Rectum,    Non-malignant,    vol.    v,    p. 
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Ulceration  of  Tongue,  vol.  vi,  p.  183 

Ulcerative  Endocarditis,  vol.  vi,  p.  578 

Ulcerative  Phthisis,  vol.  vi,  p.  236 

Ulcerative  Stomatitis,  vol.  iv,  p.  503 

Ulna,  Dislocation  of,  vol.  ii,  p.  579 

Ulna,  Fractures  of,  vol.  iii,  p.  163 

Umbilical  Hernia,  vol.  iii,  p.  335 

Undescended  Testicles,  vol.  v,  p.  152 

Undulant  Fever,  vol.  v,  p.  617 

Unguentum  Crede,  vol.  v,  p.  568 

Uraemia,  vol.  vi,  p.  38i 

Urjemic  Insanity,  vol.  iii,  p.  622 

Uranoplasty,  vol.  v,  p.  257 

Ureteral  Fistula,  vol.  vi,  p.  413 

Ureteral  Implantation,  vol.  vi,  p.  416 

Ureterectomy,  vol.  vi,  p.  415 

Ureterotomy,  vol.  vi,  p.  407 

Uretero-Cystotomy,  vol.  vi,  p.  416 

Uretero-Ureteral  Anastomosis,  vol.  vi,  p.  416 

Uretero-Vaginal  Fistula,  vol.  vi,  p.  556 

Ureters,  Calculi  in,  vol.  vi,  p.  407 

Ureters,  Diseases  of,  vol.  vi,  p.  406 

Ureters,  Injuries  of,  vol.  vi,  p.  418 

Ureters,  Stricture  of,  vol.  vi,  p.  408 

Ureters,  Surgery  of.  vol.  vi,  p.  415 

Ureters,  Valvular  Obstruction  of,  vol.  vi,  p.  408 

Urethra,  Anomalies  of,  vol.  vi,  p.  420 

Urethra,  Diseases  of,  vol.  vi,  p.  420 

Urethra,  Gonorrhoea  of,  vol.  vi,  p.  435 

Urethra,  Injuries  of,  vol.  vi,  p.  420 

Urethra,  Rupture  of,  vol.  vi,  p.  420 

Urethra,  Stricture  of,  vol.  vi,  p.  438 

Urethral  Fever,  vol.  vi,  p.  462 

Urethritis,  vol.  vl,  p.  422 

Urethrotomy,  vol.  vi,  p.  441 

Uric-Acid   Calculi,  vol.  iii,  ]>.  221;  vol.  v,  pp.  2:i7,  340 

Uric-Acid  Diathesis,  vol.  iii,  p.  221;  vol.  iv,  p.  192; 

vol.  V,  pp.  238,  378 
Urinary  Calculi,  vol.  vi,  p.  467 
Urinary  Fever,  vol.  vi,  p.  462 
Urinary  System,  Diseases  of,  vol.  vi,  p.  389 
Urinary  System,  Diseases  of  (Surgical),  vol.  vl,  p. 

394 
Urinary  System,    Surgical   Diseases  of,    vol.   vi,   p. 

420 
Urine,  Bloody,  Due  to  Intestinal  Parasites,  vol.  v, 

p.  103 
Urine,  Bloody,   Due  to  Renal  Calculus,   vol.  vi,  p. 

400 
Urine,  Bloody,  Due  to  Rupture  of  Bladder,  vol.  vi, 

p.  466 
Urine,  Bloody,  in  Cystitis,  vol.  ii,  p.  363 
Urine,  Bloody,  in  Gastritis,  Toxic,   vol.  vi,  p.   29 
Urine,  Bloody,  in  Hydatid  Cysts,  vol.  vi,  p.  409 
Urine,  Bloody,  in  Hypertrophy  of  Prostate,  vol.  vi. 


p.  45 
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Bloody,  in  Vesical  Tuberculosis,   vol. 
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Urine,  Chylous.     (See  Chyluria.) 
Urine,  Extravasation  of,  vol.  vi,  p.  421 
Urine,  Incontinence  of.     (See  Enuresis.) 
Urine,  Phosphatic.     (See  Phosphaturia.) 
Urine,  Retention  of,  in  Distended  Bladder,  vol.  vi, 

p.  503 
Urine,  Retention  of,  in  Hysteria,  vol.  iii,  p.  456 
Urine,  Retention  of,  in  Myelitis,  vol.  v,  p.  625 
Urine,  Retention  of,  in  Prostatic  Hypertrophy,  vol. 
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Urine,  Retention   of,   in   Rupture   of  Uretlira,    vol. 

Ti,  p.  420 
Urine,  Retention  of,  in  Sarcoma  of  Uterus,  vol.  vi, 

p.  546 
Urine,  Retention  of,  in  Tumors  of  Prostate,  vol.  vi, 

p.  461 
Urine,  Retention  of,  in  Typhoid  Fever,  vol.  vi,  p. 

345 
Urticaria,  vol.  vi,  p.  483 
Ustllago  Maydis,  vol.  ii,  p.  339 
Uterine  Adnexa,  vol.  vi,  p.  455 
Uterine  Disorders,    Thyroid   Extract   in,    vol.    i,    p. 

338 
Uterus,  Absence  of,  vol.  vi,  p.  51S 
Uterus.  Anteflexion  and  Anteversion,  vol.  vi,  p.  524 
Uterus,  Carcinoma  of,  vol.  vi,  p.  540 
Uterus,  Diseases  of,  vol.  vi,  p.  51S 
Uterus,  Displacements  of,  vol.  vi,  p.  522 
Uterus,  Displacements  of,  in  Pregnancy,  vol.  v,  p. 

363 
Uterus,  Inversion  of,  vol.  vi.  p.  529 
Uterus.  Malformations  of,  vol.  vi,  p.  518 
Uterus,  Procidentia  of,  vol.   vi,  p.  528 
Uterus,  Prolapse  of,  vol.  vl,  p.  52S 
Uterus,  Retroflexion  and   Retroversion,   vol.   vi,   p. 

Uterus,  Rudimentary,  vol.  vi,  p.  51S 
Uterus,  Sarcoma  of,  vol.  vi,  p.  546 
Uterus.  Subinvolution  of,  vol.  iv,  p.  453 
Uterus,  Tuberculosis  of,  vol.  vi,  p.  531 
Uterus,  Tumors  of,  vol.  vi,  p.  532 
Uveal  Tract,  Tumors  of,  vol.  iv,  p.  17 

Vaccination,  vol.  vi,  p.  COS 

\'accinia,  vol.  vi,  p.  60S 

Vagina,  Absence  and  Defects  of  Structure  of,  vol. 

vi,  p.  562 
Vagina,  Atresia,  vol.  vi,  p.  562 
Vagina,  Atrophy  of,  vol.  vi,  p.  553 
Vagina,  Diseases  of,  vol.  vi,  p.  547 
Vagina,  Foreign  Bodies  In,  vol.  vi,  p.  661 
Vagina.  Gonorrhoea  of,  vol.  vl,  p.  436 
Vagina,  Hypertrophy  of,  vol.  vi,  p.  553 
Vagina,  Inflammation  of.     (See  Vaginitis.) 
Vagina,  Malignant  Growths  of,  vol.  vi,  p.  562 
Vagina,  Prolapse  of,  vol.  vi,  p.  553 
Vagina,  Tumors  of,  vol.  vl,  p.  658 
Vaginal  Fistulje,  vol.  vl,  p.  556 
Vugiiiiil  Hernia?,  vol.  vi,  p.  53S 
Vaginal  Hysterectomy,  vol.  vl,  pp.  538,  542 
Vaginismus,  vol.  vi    p.  555 
Vaginitis,  vol.  vl,  p.  547 
Vaglno-Pcrlneal  Injuries,  vol.  vl,  p.  572 
Valerian,  vol.  vl,  p.  577 
Valvular  Diseases  of  Heart,  vol.  vl,  p.  673 
Valvular  Obstruction  of  Ureters,  vol.  vl,  p.  408 
Varicella,  vol.  vl,  p.  598 
Varicocele,  vol.  vl,  p.  ,i71 
Varicose  Aneurism,  vol.  I,  p.  329 
V.irlioBe  Veins,  vol.  vl.  p.  635 
Varicose  Veins  of  Penis,  vol.  v,  p.  148 
Variola,  vol.  vl,  p.  600 
Varioloid,  vol.  vl,  p.  612 
Varlx.   vol.   vl.  p.  635 
Vnrlx.  Capillary,  vol.  Ill,  p.  281 
Vascular  Diseases  of  Drain,  vol.  vl,  p.  613 
Vascular  Fibrosis,  vol.  v,  p.  394 
Vascular  Growths  of  Penis,  vol.  v,  p.  150 


Vascular  Growths  o£  Scalp,  vol.  iii,  p.  283 
Vascular  Obstruction,  vol.  vi,  p.  642 
Vascular  System,  Diseases  of,  vol.  vi,  p.  625 
Vasculo-cardiac  Neuroses,  vol.  vi.  p.  650 
Vasectomy,  vol.  vi.  p.  455 
Vegetable  Poisoning,  vol.  vi.  p.  204 
Vegetations.  Venereal,  vol.  v.  p.  150 
Veins,  Disorders  of,  vol.  vi,  p.  633 
Veins,  Entrance  of  Air  into,  vol.  vi.  p.  642 
Veins.  Injuries  of.  vol.  vi,  p.  642 
Veins,  Varicose,  vol.  vi,  p.  635 
Venereal  A'aginitis,  vol.  vi,  p.  549 
Venereal  Wart,  vol.  v,  pp.  150.  588 
Ventral  Hernia,   vol.   iii,  p.  337 
Ventricles.  Lateral.  Surgery  of.  vol.  iii,  p.  305 
Veratrum  Viride,  vol.  vi,  p.  654 
Veratrum-Viride  Poisoning,  vol.  vi,  p.  654 
Vernal  Conjunctivitis,  vol.  ii,  p.  2S3 
VerrucEe,  vol.  v,  p.  5S6 

Vcrtebvx,  l)isloc;lti..n  of  Lower  (.'iT\  ical,  vol.  ii,  ji.  am 
Vertebrae,  Fractures  of,  vol.  iii,  p.  152 
Vertebrae,  Tuberculosis  of.     (See  Spine,  Tuberculo- 
sis of.) 
Vertigo.  Auditory.     (See  MSniJre's  Disease.) 
Vesica!  Calculus,  vol.  vi.  p.  467 
Vesical  Tuberculosis,  vol.  vi.  p.  477 
Vesicular  Emphysema,  vol.  v,  p.  399 
Vesicular  Pneumonia,  vol.  v,  p.  290 
Visceral  Cestodes,  vol.  v,  p.  109 
Vivigagua-bites,  vol.  vi,  p.  658 
Volvulus,  vol.  iv,  p.  707 
Vomiting,  Nervous,  vol.  vi,  p.  69 
Vomiting  of  Pregnancy,  vol.  v,  p.  359 
Vulva,  Atrophy  of,  vol.  vi,  p.  570 
Vulva,  Diseases  of,  vol.  vi,  p.  564 
Vulva,  Elephantiasis,  vol.  vi,  p.  570 
Vulva,  Gonorrhoea  of,  vol.  vi,  p.  436 
Vulva,  Hypertrophy  of,  vol.  vi,  p.  570 
Vulva,  InDammation  of.     (See  Vulvitis.) 
Vulva,  CKdema  of,  vol.  V,  p.  370 
Vulva.  Pruritus  of,  vol.  vl,  p.  569 
Vulva,  Tumors  of,  vol.  vi,  p.  571 
Vulvitis,  vol.  vl,  p.  564 

Wandering  Spleen,  vol.  v,  p.  6SS 
Wangenbrand,  vol.  iv,  p.  506 
Warm  Abscess,  vol.  1,  p.  60 
Warts,  vol.  v,  p.  686 
Wasp-stings,  vol.  vl,  p.  657 
Wax  In  Ear.    (See  Cerumen  in  Ear.) 
Waxy  Kidney,  vol.  vl,  p.  393 
Weaning,  vol.  iv,  p.  682 
Webbed  Fingers,  vol.  v,  p.  56 
Well's  Disease,  vol.  Iv,  p.  56 
Wens,  vol.  v,  p.  579 

West's  Morning  Paralysis,  vol.  v,  p.  623 
Wet-nursing,  vol.  iv,  p.  681 
Whip-worm,  vol.  v,  p.  100 
Whitehead's  Operation,  vol.  Ill,  p.  272 
White-leg,  vol.  vl,  p.  647 
Whitlow,  vol.  vl,  p.  137 
Whooping-cough,  vol.  v,  p.  194 
Wolfe's  Method  of  Skin-grafting,  vol.  v,  p.  B77 
Wood-tick  Bites,  vol.  vl,  p.  653 
Wool-sorters'  Disease.     (See  Anthrax.) 
Word-blindness,  vol.  I,  p.  437 

Word-deafness,  vol.  I,  pp.  436,  43S;    vol.  vl,  pp.  299, 
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Worms.     (See  Nematodes.) 

Wound  Fever,  vol.  vi,  p.  97 

Wounds  and  Injuries  of  Head,  vol.  iii,  p.  2S3 

Wounds  and  Injuries  of  Spine,  vol.  v,  p.  677 

Wounds  and  Injuries  ot  Thorax  and  Thoracic  Vis- 
cera, vol.  vi,  p.  158 

Wounds  and  Stings,  Venomous,  vol.  vi,  p.  655 

Wounds  of  Abdomen    Due    to    Military    Firearms, 
vol.  i,  p.  35 

W^ounds  of  Abdomen,    Non-penetrating,    vol.    i,    p. 
20 

Wounds  of  Abdomen,  Penetrating,   vol.   i,   p.   21 

Wounds  of  Arteries,  vol.  vi,  p.  640 

Wounds  of  Brain,  vol.  iii,  p.  297 

Wounds  of  Brain-sinuses,  vol.  iii,  p.  303 

Wounds  of  Head,  Gunshot,  vol.  iii,  p.  299 

Wounds  of  Heart  and  Pericardium,  vol.  iv,  p.  369 
vol.  vi,  p.  165 

Wounds  of  Lung,  vol.  vi,  p.  163 

Wounds  of  Muscles,  vol.  iv,  p.  524 

Wounds  of  Nerves,  vol.  iv,  p.  62S 

Wounds  of  Penis,  vol.  v,  p.  146 

Wounds  of  Pleura,  vol.  vi,  p.  161 


Wounds  ot  Prostate,  vol.  vi,  p.  444 

Wounds  of  Scalp,  vol.  iii,  p.  2S5 

Wounds  of  Tendons,  vol.  vi,  p.  139 

Wounds  (Septic)  and  Gangrene,  vol.  vi,  p.  667 

Wryneck,  vol.  iv,  p.  52S 

Wrist-drop,  vol.  i,  p.  561;    vol.  iv.  pp.  141,  432,  616 

Xanthelasma,  vol.  v,  p.  79 

Xanthoprotein  Test  for  .Albumin,  vol.  i,  p.  ISO 

Xerostomia,  vol.  v,  p.  518 

Xerotic  Keratitis,  vol.  iv,  p.  99 

X-rays  in  Diagnosis  of  Tuberculosis,  vol,  vi,  p.  24( 

Yellqw  Atrophy  of  Liver,  Acute,  vol.  iv,  p.  201 
Yellow  Fever,  vol.  vi,  p.  084 

Zinc,  vol.  vi,  p.  712 

Zinc  Salts,  Poisoning  by,  vol.  vi,  p.  714 

Zona,  vol.  iii,  p.  351 

Zona  of  Mouth,  vol.  iv,  p.  509 

Zoster  Atypicus    Gangrsenosus    et   Hystericus,    vol 

iii,  p.  356 
Zuckerguss  Leber,  vol.  ii,  p.  237 
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